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~ in Epoxy Systems

o Effective, low-cost thickening agent and
thixotrope for epoxy resin systems

e Imparts excellent aging characteristics
to epoxy resin systems

o o Effective with amine hardeners
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Specific Gravity. . .. ........... .. [, 2.45

Moisture Content, %o by wt........................ 2.0, maximum .
- Surface Area, sq. meterspergram .................... 60, appr.
“nlcal Reflectance, G. E. Brightness.............................. 72-76
- Nature of Surface Charge............... Electropositive (cationic)
mws“;m  PHMWaler 35
Bulking Value, gallonsper100lb............................. 4.8

nronerties G Absorption (DOP), pounds per 1001b.................. 120
. Refractive Index, ng25°C. ... .. ... ... i 1.54-1.56
Wet Bulk Density in Water, ml.

as received, 20 g. per liter; 3-hr. settling .................. 700
after dispersion, 2 g. per liter; 1-hr. settling .. ... ... 900-1,000
Dry Bulk Density, Ib. percubicfoot............................. 4
Shipping Density, Ib. per cubicfoot........................ 12-14
Standard Package Weight, Ib..................c.coiiinnn 35

METHOD OF INCORPORATING THE THIXOTROPE:

nesu‘ anu In preparing the test samples used in determining data for

Tables 1, 2 and 3, the thixotrope—Resin-Grade 144 Asbestos—

amineg NAPUBNGE - ccc ot e e e i
evaluation

VISCOSITY MEASUREMENTS:

Viscosities of the prepared test samples were measured on 3
Brookfield Model RVF Viscometer at 2 and 20 rpm.

IMPORTANT: This information is not to be taken as a warranty or representation for which
we assume legal responsibility nor as permission or recommendation to prag:tico any
patented invention without a license. It is otfered soiely for your consideration, investiga-
tion, and verification.

BAKELITE and UNION CARBIDE are trade marks of Union Carbide Corporation, U, S. A,
© 1968 by Union Carbide Corporation.

This folder is printed on Gilatfeiter Old Forge Opaque Offset, vellum finish, paper con-
taining Asbestos T-135. Note the high opacity snd brightness of the paper. Asbestos 1-138
is one of UNION CARSIDE's speciaity asbestos products for the paper industry.

KMX 02078 A
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Table 1 shows performance data of bis-
phenol-based resins, BAKELITE ERL-2774
and ERL-2795, with up to 4 PHR. of Resin-
Grade 144 Asbestos. Vertical drawdown was

(\ excellent, and even higher asbestos loading
should resuit in even higher vertical draw-
down.

b THICKENING OF BISPHENOL-BASED RESINS
Ta Ie 1 WITH RESIN-GRADE 144 ASBESTOS

B

(a) Thixotropic index (T.L)= w

() Not viscosity at 20 rpm,
ot run. -

(c) Vertical Drawdown: A 2-inch wide drawdown was made on
a horizontal sandblasted steel panel. The panel was im-
mediately raised to a vertical position and any sag noted. If
no sag occurred in 10 minutes, the procedure was repeated
and the thickness increased until sagging occurred.

Table 2 presents data that show the effec-

tiveness of Resin-Grade 144 Asbestos as a

thickener of several types of BAKELITE

amine hardeners. Generally, other thicken-

O ers are not effective with amine hardeners.

KMX 02078 B
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UNION
CARBIDE

Sal/es Offices

THE DISCOVERY COMPANY

UNION CARBIDE CORPORATION

ASBESTOS
270 PARK AVENUE, NEW YORK, N.Y. 10017

J

ATLANTA, GEORGIA30309. ... . ... ......... 1371 Peachtree St, N.E. ........... 404-892.7500 Sc
BALTIMORE, MARYLAND 21207. . ............ 6660 Security Bivd. ................ 301.944.8211 a2
BOSTON. MASSACHUSETTS 02194........... 300 First Ave., Needham Hgts......... 617-444-5400 55
BUFFALO, NEW YORK 14225, . .............. 3343 Harfdem Rd. .................. 716-837-6450 m
CHARLOTTE, NORTH CAROLINA 28202. . ...... 201 South Tryon St ............... 704-377-6991

CHICAGO, ILLINOIS 60601 . ... .............. 230 North Michigan Ave............. 312-346-3300 .
CHICAGO, ILLINOIS 60638. . ................ 6855 West 65th St.. .. .............. 312-581-5000 a
CINCINNATI, OHIO 45227.................. West Street and Madisonville Rd.. . .. .. 513.272-0206 m
CLEVELAND, OHIO 44114. ... .. ............. 1300 Lakeside Ave., N.E. . ........... 216-621-4202 “
CLIFTON, NEW JERSEY 07012. .. .. .......... 935 Allwood Rd. .................. 201-778-2900 -
DALLAS, TEXAS 75207 . .. ... eneenneennnnn 2710 Stemmons Freeway . ........... 214-631-0010 =‘ ;
DETROIT, MICHIGAN 48221 . ... ............. 10421 West Seven MileRd............ 313-341-3131 .
EAST ORANGE, NEW JERSEY 07018. .......... 100 Haisted S&................... 201.678-2800 1
GREENSBORO, NORTH CAROLINA 27401. . ... .. 414Church St . ..., 919-274-7696 h

United States HARTFORD, CONNECTICUT 06103. . ... ....... BL1OASYIUM St .. .oerei s 203.525-9345

HOUSTON, TEXAS 77027 . . ..o cve e eeennn 3839 West Alabama Ave.. ........... 713-621-1000 E
- INDIANAPOUIS, INDIANA 46220. . ... ......... 720 Broad Ripple Ave.. ............. 317-255-3181

KANSAS CITY, MISSOUR] 64141 .. ........... 910 Baltimore Ave.. ... ............. 816-221-2400 Q

LOS ANGELES, CALIFORNIA 90058, ... ..... 2770 Leonis Bivd................... 213-583-3061 m ;
MEMPHIS, TENNESSEE 38116. . ........... '..4230 Highway 51, South ............ 901.396-5375 ‘
MILWAUKEE, WISCONSIN 53233 ............. 2040 West Wisconsin Ave. ........... 414-344.7050 g
MINNEAPOLIS, MINNESOTA §5401........... 915 Midland Bank Bidg.. ... ......... 612-339-0313 “ ‘
MINNEAPOLIS, MINNESOTA 55416 . ... ....... 3033 Exceisior Bivd.. .. ............. 612.926-1851 :
MOORESTOWN, NEW JERSEY 08057 . ......... Routs 38 and Pleasant Valley Rd.. .. ... 609-235-6200 . h :
NEW YORK, NEWYORK 10017. ... ........... 270 PAIK AVE.. ...\ ee i 212.551-4641

PHILADELPHIA (MOORESTOWN, NEW JERSEY SALES OFFICE) ..........ccoveunennn. 215.923-3200 ™~
PITTSBURGH, PENNSYLVANIA 15220......... P'way Center, 875 Greentree Rd.. . .. .. 412.922-5700 :

ST. LOUIS, MISSOURI 63108, ... ............ 10 South Brentwood Bivd...4........ 314.726-0324 -

SAN FRANCISCO, CALIFORNIA 94106. ........ 22 Battery St............ P 415-982-1360 -
SEATTLE, WASHINGTON 98134. ... .......... 3404 Fourth Ave., South. ........... 2n6-622-6247 - -
TULSA, OKLAHOMA 74114................. 2901 South Harvard............... 918-742.5524

Affiliates KMX 02078 C

ARGENTINA oovovvvoroseresseenennn. Uniion Carbide Inter-America, Inc., Buenos Aires 4
BRAZIL ... Union Carbide do Brasil 8. A., Sao Paulo, Rio de Janeiro

CANADA ...... .. Union Carbide Canada Ltd., Toronto, Belleville, Calgary, Vancouver, Montreal ‘
CARIBBEAN ........... ... Union Carbide inter-Amaerica, Inc., San Juan, Puerto Rico )

Pan America

CENTRAL AMERICA. ... Union Carbide Inter-Americs, Inc., Panama City, Panama

COLOMBIA .......... - ... Union Carbide Colombia, S. A., Bogota

MEXICO ... Unicarb Comercial, S. A. ds C. V., Mexico, D. F., Guadalajara, Montsrrey
PERU Union Carbide Inter-Americs, inc., Lima

VENEZUELA oo, Uniion Carbide de Venezusis, C. A., Caracas
WESTERN HEMISPHERE ... Union Carbide Inter-America, Inc., New York, N. Y.

AUSTRALIA «.oooorenourecennneenen. Union Carbide Austraila Ltd., Sydney, N. S. W.
HONG KONG . . Union Carbide Asis Ltd., Hong Kong

u ~ SO)SI(S,

INDIA .....ccune... . Union Carbide India Ltd., Calcutta, Bombay, Madras, New Delhi

Eastern — _ NEW ZEALAND ......ccoourueneen Union Carbide New Zeaiand (Pty) Ltd., Auckland H
PAKISTAN ...... cnossensasssnsassenses Nationai Carbon Co. (Pakistan) Ltd., Karachi E
PHILIPPINES ..... Union Carbide Philippines Inc., Manila
SINGAPORE ...... ... Union Carbide Singaporse Ltd., Singspore Q
AUSTRIA ..coconrcansarsensassmnsans Union Carbide Austria Ges. mbH., Vienna é
BELGIUM ...... . Union Carbide Beigium N. V., Brussels
FRANCE ........ _Union Carbide Europa S. A., Succursale Francaise, Puteaux-Paris %
GERMANY . Union Carbide Deutschiand, GmbH, Dusseidorf

Europe ITALY ... " Union Carbide Italia S.p.A., Milan '~
MIDDLE EAST .. . Union Carbide Middie East Ltd., Athens

Middle East, and North Africs  NETHERLANDS nion Carbide Belgium N. V., Amsterdam
SCANDINAVIA .. .. Union Carbide Norden A. B., Stockholm ,
SPAIN .....covvinnee .. Union Carbide Iberica S. A., Madrid _J
SWITZERLAND ... .. Union Carbide Europa S. A., Geneva
UNITED KINGDOM .............. Union Carbide U. K. Limited, London, Manchester, Rickmansworth “
AFRICA (EAST) .coeevcicererennne Union Carbide Africa Ltd., Nairobi, Kenya

Africa AFRICA (SOUTH) v, Union Carbide South Africa (Pty) Ltd., Johannesburg, Capetown, Durban

F-41723A
3.5M-168 PRINTED IN U.S.A,
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THICKENING OF AMINE HARDENERS
Tanle 2 WITH RESIN-GRADE 144 ASBESTOS

Table 3 shows the thickening of a low-vis-
cosity, cyclo-aliphatic epoxide, BAKELITE
ERL-4221, with Resin-Grade 144 Asbestos
and ‘‘Armac’’ C, a long chain aliphatic amine
salt. BAKELITE ERL-4221 is the exception
that requires an amine salt to be used with
Resin-Grade 144 Asbestos for viscosity build-

up or thixotropic stabilization.
THICKENING OF A

Table LOW-VISCOSITY,

CYCLO-ALIPHATIC EPOXIDE WITH
RESIN-GRADE 144 ASBESTOS
AND “Armac” C

-
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systems »
evaluation

BAKELITE ERL-27J4/2ZL-0814

With a Resin-Grade 144 Asbestos loading
of 4 per cent on both resin and hardener,
it was possible to hold a 70-mil thickness
at room temperature. Higher loadings on
the amine should result in much higher
vertical drawdown.

BAKELITE ERL-2774/221.-0820

A 4-per cent loading of Resin-Grade 144
Asbestos resulted in a 40-mil thickness
that did not sag within 40 minutes at 80°C.
The system was gelled at that time.

BAKELITE ERL-2774/ZZ1L-0854

With a 4-per cent loading of Resin-Grade
144 Asbestos, it was possible to hold a
40-mil thickness at 80°C. until gelled (65
minutes).

KMX 02078 D
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and dispense equipment. The

Predebermmedamountofadhesvexsappliedbspedﬂe loenhonsonmadmfaeewﬂhuuck-motmhedmeter

thnn&upicpmperhes&mm-gmdeubestmkeepadhedwvmtyconmngmg
no runoff during application. (right): Button marker is hand applied on the prepared spot. .

Improved “Glue” Puts 'I'rafﬂc
Buttons In Place

IN California, pavement markers
are installed on most state high-
ways in accordance with a state
law designed to replace line strip-
ing, the raised markers are used to
delineate traffic lanes, especially at
night and during wet. weather.
Since every ninth marker is re-
flectorized, lane differentiation is
accomplished primarily by visual
meaps. The raised markers also
give an audible sound as the ve-
hicle rides over them.

An average of 30 grams of ad-
hesive is used per button, but the
amount varies depending upon
marker shape—round or square—
and on the type and condition of
the pavement. Although about 3
million button markers will be ap-
plied in 1968, the program will
continue for several more years be-
fore all California roads will be
equipped.

All adhesives used are pre-tested

20 KM X

02078 E

by the Highway Division’s test
laboratory, placed in specific in-
ventory, and released to contractors
by state inspectors at the time of
application. In many instances, stor-
age time is quite extensive, some-
times under temperatures that
reach 115 deg. F. or higher. Under
these circumstances, the viscosity
and thixotropy achieved by the use
of colloidal silica in the “A” or epoxy
resin component is unstable and
loss is excessive and quite rapid.
When this instability occurred it

. resulted in adhesive rejects or in

critical runoff during application
that left insufficient resin to assure
a proper bond.

To improve these characteristics,
the state highway division sought
a thixotrope that would extend
shelf life without any effect on ad-
hesive performance or structural
strength.

After testing several different

Union Carbide trial exhibit UC-1052: Union Carbide Resin-Grade 144 (Calidria) Asbestos in Epoxy Systems: Produc...
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materials, the laboratory found that
a resin-grade asbestos, such as
Union Carbide Corporation’s
Calidria Asbestos, Type R-G 144,
could do the job.

The asbestos also proved less
costly than other thixotropes, with
an average reduction of about 60
to 70 cents per pound. Processing
costs also are lower because com-
paratively smaller amounts of as-
bestos are required. In addition,
resin-grade asbestos is easier to
store, handle and disperse, Its ex-
cellent shear strength eliminated
the need for polar additives. @

REPRINTED BY SPECIAL PERMISS|ON
FROM THE SEPTEMBER, 1968, 1ssue

of RURAL AND URBAN ROADS MAGAZINE
COPYRIGHTED THE REUBEN H. DONNELLEY

CORPORATION, 1968,
ALL RIGHTS RESERVED.

Rural & Urban Roads, September, 1968

Published by AsbestosClaims.Law
asbhestosclaims.law/library/16238/6
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UNION CARBIDE CORPORATION *

UNION F CHEMICALS & PLASTICS
DISCOVERY COMPANY
CARBIDE P, O. BOX 'K'— KING CITY, CA. 93930

aﬁ &’I‘d ASBESTOS

RESIN-GRADE 144

Union Carbide's R-G 144 Asbestos is a highly refined, purified chrysotile asbestos,
There are about 1 x 1014 colloidal fibrils per gram of R-G l44. For this reason
R-G 144 is an effective low cost thickening agent for liquid resins. Because of
the favorable aspect ratio (ca. 200:1) of the fibrils, they perform well as mineral
reinforcing whiskers in resin systems. The physical characteristics of R-G l44
are shown below,

Typical Physical Characteristics

Specific Gravity 2.45
Moisture Content, % by Wt. 2.0 max,
surface Area, Sq. meters per gram 60 approx.
Reflectance, G,E., Brightness 72-76 .3
Nature of Surface Charge Electroposifive (Cationic)
pH in Water (2% slurry) . 9.0
Bulking Value, gal./100 1b, 4,8
0il Absorption (DOP) 1b./100 1b. 120 -
Refractive Index, n4q 25°C 1.54-1.56
Aspect Ratio (Average L/D) 200:1
Tensile Strength, paix 824,000 max,
(281,000-436,000)

Tensile Modulus, psik 23.2 x 106
Dry Bulk Density, 1b,/cu. £t

(fully aerated) 4
Shipping Density, 1lb./cu. ft. 12-14
Standard Pallet Weight, 1b. 1400

Chrysotile is one of a group of six different asbestiform minerals, 1t is a
tubular, hydrated magnesium silicate (Mgg(OH)gS1i,0;9) and accounts for 90% of
all asbestos currently used in the United States, (Most of which is mined and
processed in Canada and is known, consequently, as Canadian Chrysotile,)

Canadian chrysotile normally occurs as a cross fiber in serpentine rock. It is
refined by crushing with subsequent air separation from large quantities of waste
rock and is graded according to Fiber length; from Grade 3 (the longest) to Grade

7 -
*1968 Modern Plastics Encyclopedia, p. 594
KMX 02078 F
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R-C 144 differs from conventional chrysotile because of the unusual morphology of

the massive California deposit from which it is mined and the exclusive hydraulic
process by which it is refined. R-G 144 contains more than 98% chrysotile fiber

and less than 0.7% magnetite. R-G 144 is also unique because it contains a higher
concentration of fully liberated asbestos fibrils (whiskers) than any other

chrysotile product. .

'CALIDkIA R-G 144, because of its unusual purity, high concentration of liberated
fibrils, and controlled moisture content is recommended fox use in superior products
in the following areas of application.

For Viscosity Control

1. vinyl plastisols

2. Asphaltic sealants and mastics

3. Polysulfide sealants

4, BEpoxy adhesives and encapsulating compounds
5. Butyl rubber sealants

6. Polyester premixes

7. Casein adhesives

For Whisker Reinforcement

1. Rigid vinyls (with excellent see-through)

2. Nylon molding compounds o
3. Polysulfone compounds -1
4, Polyethylene compounds

To obtain samples and additional information on CALIDRIA asbestos, contact your
nearest Union Carbide Sales Office.

12-13-68 KMX 02078 G
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UNION Price Schedule Sheet No. CA2-001
T Continental United States Date - 7/1/68
Supersedes - 12/1/67

alrdriet sssesros

Resin-Grade 144

Resin-Grade 144 - An effective viscosity control agent for epoxy

adhesives, mastics and sealants.

Net Prices - Cents per 1b.
Ordering Quantity
Less than
Shipping Carload , Less
{Roints Carload Lo léﬂﬂ_lJNL.______nhan_léﬂﬂ_LhS.___T_
King City, Calif. 10.0% 11.5 15.0
Atlanta, Ga. - 13.5 i 17.0
Cleveland, Ohio - 13.5 ‘7% 17.0
Columbus, Ohio - ' 13.25 16.75
Detroit, Michigan - 13.25 16.75
Hackensack, N.J. - 13.0 16.5
Hammond, Ind. - 13.0 16.5
Oakland, Calif. - 12,0 15.5
Portland, Oregon - 12.75 16.25
Torrance, Calif. - 12.0 15.5
| o KMX 02078 H

*Truckload quantities available at carload price from King City Plant only,

Payment Terms - Net lOth Proximo Packaging Information
Shipping Terms - FOB Shipping Point One Package - 35 1bs.
Minimum Order Quantity - $25.00 Pallet Wt. - 1400 1bs.

R-G 144 is packaged with a sealed polyethylene overwrap.

Combined Shipmentg -~ Shipments of a pallet or more of CALIDRIA Asbestos
Products are always combinable with other CALIDRIA Products of a pallet or
more for total quantity price, but less than pallet quantities may not be
combined for total quantity price.

UNION CARBIDE CORPORATION « CHEMICALS AND PLASTICS + 270 PARK AVENUE, N.Y.,N.Y. 10017
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