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I. G PAPER

A. PEroducg Description

Asbestos commercial papey can be elassified inte two caregories --
general insulaticon paper and muffler paper. Commercial papers &are used to
provide imsulation againet fire, hear, and corrosion at & minimum thickness.
Theee papers are used {n & variety of specialized spplications and ere,
therefora, produced ln wany different welghts and thicknesses. They usually
consist of approximarely 85 to 98 percent asbestos fiber by wveighe; the
balance 2 to S percent is typically starch binder (Krusell and Cogley 1982).

Commercial papers are produced on conventiconal papermaking machines. The
ingredients are combined with water o produce a mixturxe that is fed through a
series of rollers. These rollers apply pressure and heat to produce a paper
of uniform and desired thickness. The psper is then &llowed to ccol before it
i= cut, rolled, and packaged.

Muffler paper is used by the auromorive industry far exhaust emission
control systems. The paper {2 applied between the inner and outer skins of
the muffler or converter to maintain the high temperature necessary for
pellution control within the catalytic converter reaction chamber and to
protect the outer layer frow the heat (Krusell and Cogley 1982}.

General asbestos insgulation paper is used in a varlety of industries.

The steel and aluminum industries use it as insulation in furnaces, in trough
linings, in the smelting process, and againust hot metal and drippings of
molten metal. Asbestos paper is also used in the glass and ceramfc industry
for kilnm insulation, in foundries as mold liners, and in the electrical parts
and applience industry for electrical insulation.

B. Producers and Imporrexs of Asbestos Commercial Paper

There were twoe primary processors of asbestos commercial paper in 1981:
Johns-Manville Ceorporation {now Manville Sales Corporaticn) and Celotex
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Corporation (TSCA 1982a). There were alsc three secondary processors of
asbestos commercial paper in 198l: Metallic Gasket Division, Sepce
Corporation (now Fluorocarbon Metallic Gasket Division), Parker Hammifan
Corporation, and Lawons Mecal Gaskat Company (TSCA 1982b). All of thesa
companies have stopped processing asbestos commercial paper, and theras are
currently no primary or secondary processors of this product (ICF 1986).
Hovever, a representative aof Quin-T Corperation’s Erie, PA plant stated that
it is selling small amounts of commercial paper out of inventory. The
official could not quantify the amount sold in 1965, but did state that
production had been discontinued (ICF 1986). ERecauge none cf the other
respondents to our survey indicated that they had begun the production of
asbesros commercial paper in the period gince the previocus survey, or that
they were aware of any other distributers or importer of this product, we have
concluded that there are currently no domestic producers cof asbestos
commercial paper. In addition, a 1984 survey of importers failed to identify
any importers of asbestos commercial paper (ICF 1984).

C. Ixends

1981 producrion of ashestos commercisl paper was 936 tons (TSCA 1982a).
As described above, there was no production of this produet in 1985,

D. Substitutes

Asbestos fiber has been useéd in commercial paper because of its corrosion
resistance, fire resistance, chemical resistance, strength, and durability.
Information on the advantages and disadvanteges of asbestos commercial paper
and its substitﬁtes is summarized in Table 1.

The major substitute for asbestos commercial paper is cerxamic paper (ICF
1985). <Ceramic paper is manufactured by Carborundum Corporation, Gotronics
Corperation, Babcock & Wilcox, and Lydall Corporation. This product shares
many of the advantages of esbestos commercial paper such as corrosion, fire,
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and chemical resistance., However, at extremely high temperatures the binders
in the paper begin to burn and all that is left is the fiber. The atrength
differential becomes more imporvant as the binder burns away becauce ceramic
fibers are not as etxong as asbegtog fibers. In addition, cezramic paper is
more expsnsive than commercial paper.

Despite these dravbacks, ceramic papers can substitute for asbestos
commercial papers in any of the following applications: insulation for the
aluninum and steal industries, foundry insulation, gless making, fire
protecting barriers, mufflers, catalytic converters, kiln and furnace
construction, and other high temperature uses.

Hollingsworth & Vose Company produces & cellulose electrical imsulation
paper. This product is & good substitute for asbestos commercial paper in the
electrical parts and appliance industry. It is less expensive than the other
substitutesg, but it cannct be used in high temperature applications
(Hollingsworth & Vose 1983).

Lydall Gorporation also manufactures fiberglass commerclal paper. This
product is considered an inferior substitute because it can only operate at
tenperatures up to l100°F and is not as strong or dimensionally stable as
asbestos commercial paper (Lydall 1983),

E. Summary

Dopestic production cf asbestos commercial paper did not take place in
1985, A small amount was sold out of inventory, but there is currently no
more consumption of this product. As a result, complete substitution of
ashestos in commexcial paper has taken place, The =ubstitutes are more
expensive than the asbestos product, but they have penerally been able to

match its performance aleong the cricicel dimensions.



REFERENCES

Babcock & Wilcox Co. T. Viverito. 1986 {(October l4). Augusta, GA.
Transcribed telephone convarsation with Pater Tzanates, 1ICF Incorporated,
Washingten, D.C,

Carborundum Corp. L. Demske. 1986 (October 14). Niagara Falle, NY.
Transcribed ctelephone conversatiom with Peter Tzanetos, 1CP Incorporated,
Washington, D.C.

Cotronics Corp. Representative. 1986 {(October l4). Brooklyn, NY.
Transcribed zelephone conversation with Peter Tzanetos, I1CF Incorporated,
Washington, D.C.

Hollingsworth & Vose. Stowte Ellsworth. 1983, Esst Walpele, MA.
Transceribad telephone convarsation with E. Malitz, ICF Incorporated,
Washington, D.C.

ICF Incorperated. 1984, Iwmports of Asbestos Nixtures and Products.
Washington, D.C.: Office of Peasticides and Toxic Substances, U.S.
Environmental Protection apency. EPA Doc. Contrel No. 20-8600681.

iCF Incorporated. 1985, Appendix K: Asbestos Products and Their
Substitutes, in Regulatory Impact analysis of Controls on Asbestes and
Asbestas products., Washington, D.C.: Offica of Pasticides and Toxic
Subsrances, U.5, Environmental Protection Agancy.

ICF Incorporated. 1986 (July-December). Survey of Primary and Secondary
Processors of Asbestos Commercizl Paper. Washington, D.C.

Krusell N, Cogley D. 1982, GCA Corp. Asbestos Substitute Performance
Analysis. Revised Final Report. Washington, D.C,: O0ffice of Pesticides and
Toxic Substances, U.S5. Envirommental Protecticn Agency. Contract Number
68-02-3168.

Lydall Corporation. Mr. Devoe. 1983, Rochester, NH. Transcribed telephone
conversation with E. Malitz, ICF Incorporated, Washington, D.C.

TSCA Section 8(a) subumissieon. 1982e. Production Data for Primary Asbestos
Processors, 1981. Washington, D.C.: Office of Pesticides and Toxic
Substances, U,S. Environmental Protection Agency, EPA Document Control Ne.
20-8601012.

TSCA Sectrion 8(a) submission. 1982b. Production Data for Secondary Asbestes
ProcessoYs, 1981. Washington, D.C.: O0ffice of Pasticides snd Toxic
Substances, U.S5. Environmental Protection Agency, EPA Document Control No.
20-8670644.






I1. ROLLROARD
A. Product Description

Rollboard is a paper product that Is used to protect againat fire, heat,
corrosion, and moisture. It is a thin and flexible material composad
basically of two sheets of paper laminated together with sodium silicate.
Reollboard can be cut, feolded, wrapped, and rolled. In addition, it can be
molded around sharp corners (Krusell and Cogley 1982;.

The primary constituent of asbestos rollboard is asbestos fiber, The
balance consists of binders and fillers. The ashestos content can range from
60 to 95 percentr by weight, but 70 to 80 percent is considered typical.
Frequently used binders include starches, elastomers, sllicates, and cement;
commen £illers are minexal woel, clay, and lime (Krusell and Cogley 1982).

Rollboard is manufactursed in a process similar to that used for millboarzd
production, but it is produced in a continucus sheet. The Iingredients are
mixed together and combined with water. This migture is then fed fnto a
conventional cylinder paper machine where heat and heavy rollers are applied
to produce a uniform board. The material is then dried. The final steps arxe
to laminare two of these sheets together, allow them to eet, and to package
the finished rollboard product.

Rollboard can be ueed in many industrial applications -- it can be used as
a gasket and as a fire-proofing agent for security boxes, safes, and files.
| Its commercial uses include office partitioning end garage paneling, while its
residential uss include linings for stoves and electric switch boxes.

B. ERreducers and lmporters of Ashestos Rollboard

There were no domestic primary or secondary processors of ashestos
rollboard in 1981, although a Johns-Manville Corp. (now Manville Sales Corp.)
plant in Waukepam, IL was still selling the product out of inmventory (TSCa
1982a, TSCa 1982b). Ibn additiom, a 1984 survey of importers failed to

e ] &



identify any importers of asbestos rcllboard (ICF 1984). The Waukegan, IL
plant no lounger produces ar sells asbestos rollboard (ICF 1986). Because none
of the other respondents to our survey indicated eithar that they had begun
the preduction of asbestos rollbhoard in the pariod since the previous survey,
o that they ware aware of any other distributors or inmporters of this
product, we have concluded that there are currently no domestic producers or
consuners of asbestos rollboard.

C. Trends

There was no production of ashestes rollboard in 1981 and there was still
no production of asbestos rxollbocard in 1985. Small amounts of asbestos
rollboard were being sold out of inventory fm 1%El, but this had ceased by
198S.

D. Substitutes

Most non-asbestos rollboards in the market today are made of cgramic
fibers. Information on asbestos rocllboard and {ts subetitutes is surmarized
in Table 1.

Cotronics Corporatiom mapufactures ceramjc paper which is the primary
substitute for asbestos rollboard (ICF 1985). It is mede from bigh puricy
asbestos-free refractory fibers. Even though the product is sold in paper
tolls, it can be made into free standing shapes such as rollboards. The
continuous service temperature is 2300°F and spplications include insulation
materials and high temperature gaskets for furnaces, electrical wire
insulation, kiln comstruciion. and cushioning in furnace construction.
Ceramic paper has low speecific heat, low thermal conductivity, and has
resistance to thermal shock and corrosjon (GCotronics 1986).

Carborundum Corporation manufactures two ashestos rollboard subsritures,
The first is Fiberfrax 350(R). It 1s a paper product made of alumina-.silicate
(ceramic) fiber and contains approximately 8 percent organic binder. It ise

.
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resistant to most chemical attacks with the excepticen of acids end alkalies.
It algo pocsesses good handling strength and has a continuous use tempereture
of 2300°F.* Fiberfrax 550(R) is designed specifically for applications where
high temperature protection iz more crirical than heat retantion. Typical
applications of Fiberfrax 550(R} are industrial gasketing, liquid metal back-
up insulation, brazing furnace insulation, and as an investment casting
parting agent (Carborundum 1986).

The second asbestos rollbeard substitute produced by Carborundum
Corporation 1s Fiberfrax 970(R}). It is alsc a ceramic papaY product, and it
contains approximately § percent organic binder. Fiberfrax 970(R) ie noted
for its exceptionally low thermal conductivity and good handling properties.
Fiberfrax 970(R) is less suitable as an asbestos rollboard substitute dbecause
it lacks strength and rigidity; however, it does possess some of the favorable
chrraccerigcics found in Fiberfrex 550(R) such as high temperature stability,
resiliancy, and excellent corrosion resistance. Typical applications of
Fiberfrax $70(R) include high temperature gaskets, combustion chamber linings,
thermal and electrical insulatforn, and glass furnace blew pipe fnsulation
(Carborundum 1986),

Babeock & Wilcox produces non-asbestos ceramic rollboard made of
Kaowool(R) which consists either of Ksolin, a matural occurring alumina-silica
Eireclay, or a blend of high puricy alumina and silica. Kaowool(R) rollboard
has 2 maximum temperature use limit of 2300°F, and it posseszez good chemical
stability with resistence to most chemicals. Kaowool rollboard is designed to
replace asbestosArollboard in many non-furnece applications such as legundry

and traough linings, gasketring betwean trough sections, glass conveyer rolls,

* The continuous use temperature of asbestos rollhoard could not be
deternined because the product 1s no longer praduced. However, it is likely
to have been appreximately 1000°F, the continuous use temperature of standard
asbestos mlllboard, a preduct with a very similar composition.
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boiler jacket insulation, electrical appliance insulation, and radiator covers
(Babcock & Wilcox 198§).

The use of ssbestos Tollboard was very limited and the substitutes are
generally able to match or exceed the performance of the asbestos product.
The price of asbestos rollbeard in 1981 was approximately $1.00/1b. {ICF
1965). The current prices for the various substitutes are preszented in
Table 2. It 18 clear that the complete substitution away from asbeastosz
Tollboard has resulted in & higher price.

E. Suimary

Demestic producticn or consumptien of ashestos roilboard &id not take
place in 1985. This has resulted in complete substitution of asbestos
rollbecard with other substirtuce products, The substitute products are more
expensive, but they have gs=narally been abla te¢ mareh or e?caed the

payformance of asbesros rollboard.



Table 2. Prices of Asbestos Rellboard and Its Substitutes

{in $/1k.)
Product Mamuifacturer Price BReference
Agbestos Rollboard None N/A ICF (1986)
Ceramic Paper Cotronics Coxp. $8.27-812.40 Cotranics (1986)

Brooklyn, NY

Piberfrax S50(R)} Carborundun Corp. $5.92 Carborundum (1986)
Niagere Falls, NY

Fiberfrax 970(R} Carborundum Coxp. $10.24 Carborundum (1986)
Niagera rallis, NY

Kaowool(R) Babcock & Wileox $5.70 Babcock & Wilcox (1986)
Augusta, GA

N/A: Not Applicable.
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IIT. HILLBOARD

A. Product Description

Asbestos millboard is essentially a heavy cardboard product that can be
used for gasketing, insulation, fireproofing, and resistance against corrogion
and rot. The primary constituent of thiz product is ashestos fiber, with the
balance consisting of binders and fillers. The asbestos content ranges frem
60 to 95 percent, but 70 to 80 percent is congidered typical. Frequently uged
binders are starches, elastomars, g2illicaces, and cement; common fillerz
include mineral wool, clay, and lime (Krusell and Cogley 1982).

Millboard is manufactured in essentially the came way as paper. The
ingredients are mixed together and combined with water, This mixtura $c¢ then
fed into a conventional cylinder paper machine where heat and haavy rollers
are applied to produce a uniform board. The material is cut lengthwiss and
then removed for final drying. Standard size millboards are 42 x 48 inches
and 1/4 to 3/4 inches thick. The most popular millboards are 1/4 and 1/2 inch
thick. Asbestos millboards are very similar ro asbestos coomercial paper and
are differentiated primarily by their thickness and lower fiber composition
than commercial paper.

Millboard is also =o0ld in different grades. Differences between millboard
grades reflect their sbility to withstand elevated temperatures. Standard
asbestos millboard is able to withstand temperatures of 1000°F, while premium
millboard can withstand temperatures well above 2000°F {(Quin-T 1986a).

The uses of asbestos millboard are numerous. Specific indusrrial
applications inciude linings in boilersg, kilne, and foundries; insulation in
glass tank crowns, melters, refiners, and sldewalls in the glass induscry,;
lining=s for troughs and covers in the aluminum, marine, and aircraft
industries; and thermal protection in circuit breakers in the electrical
induegcry. In addirion, thin millhoard 1s inserted between metal to produce
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gaskets. Commercial applications for millboard include fireproof linings for
safes, dry-cleaning machineeg, and incinerators. Asbestos willboard had been
used in residencial applications, but this application has ceased (Quin-T
1986b) ,

B. Producergs and Importers of Millboard

There were five primary processors of asbestos millboard in 1981: Celotex
Corporation, GAF Corporation. Johns-Manville Corporatiom, Nicolet, Inc., and
Quin-T Corporatlion (TSCA 1982a). Celotex Corporation, Johmns-Hanville
Corporation (now NManville Sales Corpor#tion). and Nicolet, Inc. have since
sropped producing asbestos millboard. However, Nicolet, Imc. concinues to
sell the product out of Ilnventery. GAT Corporatiom sold their plant in Erie,
PA to Quin-T GCorporation, and thar plant is £till producing asbescos
milliboard. The other Guin.T Corporation plant in Tilton, NH still produces an
agbestos product, but they have decided to reclassify it as electrical papef.
Therefore, there is currently only one donestic primary processor of asbestos
millboard. That plant consumed 436 tons of asbestos fiber in producing 581
tons of asbestos millboard in 1985 (ICF 1%86).

There were efight sscondary processors of asbestos millboard in 1981 (ISCGA
1982b). Since that time, four companies have stopped processging asbastos
rillboard. The four companies which still process asbestos millboard are:
Capitail Rubber & Specialty Company, Fluorocarbon Metallic Gasket Division of
Sepco Company, Lamons Mecal Gacsket Company, and Parker Hannafin Cerporation.
All four companies process millboard for producing gackets. Capital Rubber
and Specialty Company imported millboard in 1985; no other importers of
asbestos millboard were idemtified (ICF 1984; ICF 1986). The other three

conmpanies purchased approximately 120 tons of asbestos millboard {ICF 1886).



€. Trands

Total armual production of asbestos millboard has declined dramatically
from 2,767 tons in 1981 to 58l tons in 1985. This decline may be somewhat
overstated because Quin-T Corporation’s plant in Tilton, NH believes that
their 1981 millboardé production should have been classified as electrical
papar. Nonetheless, this decline is expected te contimue, and Quin-T
Corporation’s plant in Erie, PA plans teo stop producing asbestos millboard in
1988 (Quin-T 1586a).

D. Subacitutes

The major advantages of asbestos millboard are its resistance to heat,
fire, rot, and corrosion; icts tensile strength, and {ts low price. In
general, the substitutes can match or exceed the heat end fire Tesfistance of
asbestos millboard, but they do not cffer as much ret or corrosion resistance
ox as wuch tensile strength. 1In addiction, all the substitutes are more
expensive. Despite these dyrawbacks, the substitutes axe expected to perform
adequately encugh to replace ashbestos millboard in all its current uses.

For tha purposes of this analysiz, the substitutes have been grouped into
two categories -- standard boards and premium boards. This has been done
because che performance characceristics of the boards within each category
are similar, even thcocugh their exact chemical compositlicons are different. The
performance characteristics across categories are, however, different. The
advantages, disadvantages, and prices of asbestcs millbcard and jits
substictures are presented in Table 1.

The msjor subsfitutes for asbestos millboard fall intc the standard board
category. The Quin-T Corporation produces & standard becard known as mineral
board which <¢an replace asbestos millbeard. This preduct is composed of a
proprictary combination of inorganic fillers. It can withstand temperatures
up to 1000°F and can replace milliboard in many of its applicactions. even
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though it has a lower tensile strength. It costs over $1.23/1b. (Quin-T
19686sa).

Nicolet, Inc. produces a non-asbestos standard board known as Nampro
901(R). This product is a cement-bound millboard and can be used in gaskets,
electric ovens, strong-box liners, and welding pads. It has a temperature use
limit of 850°F (1200°F if strength loss is not detrimental) (Nicolet n.d.).

It costs $1.33/1b. {ﬁicolet 1986). It has been estimated that these tvwo
standard boards will combine to take 80 percent of the asbestos millboard
market if asbestos i= bammed {(Quin-T 1986=) .,

The remaining substitutes for asbestos millboard fall intc the premiun
board category. They are more expensive, but they have much highex
temperature resistance. Janos Industriel Insulation Corporation purchases a
premium board called Nuboard 1800(R) frow a British manufacturer and
distributes it in the U.S. This board consists priwvarily of mineral flbers
and silica. Nuboard 1800(R) can.uithstand temperatures up to 1800°F. This
product can replace ashestos in many of ics premium uges, aven though it has a
lower tensile scrength. It costs $2.92/1b. (Janos 19885).

Nicolet, Inc. produces a premjiux non-asbescos board known as Naapro
211{R). This product is an inorganic-bound millborrd and c¢can be used in kiln
linere, incineracor liners, indwction-furnace liners, and ingot-mold liners.
Ic hag a cemperature use iimit of 1500°F (2100°F if strength loss is not
detrimental (Nicolet n.d.). It costs 32_46/1b. (Nicolet 1988),

Babcock & Wilcox Company produces a premium non-ashestos board made of
Kaowool(R). Kao;oolfR) coﬁsists either of Kaolin, a maturally occurring
alumina-silica fireclay or a blend of high purity slumina and sflica. Kaowoel
board has a maximum temperature use limit of 2300°F and possesses good

chenmical stability with resistance to most chemiczalsg., Kaoweol can replace



asbestos millboard in almost all its premium applications, and it costs
$4.70/1b. (Babcock & Wilcox 19B&).

Cotronics Ceorporation produces a premium non-asbestos board called Cereamic
Board 360(R). This product is made from high purity refractory fibers which
are interlaced and bonded with an inorganic binder. It iz resistant te
oxidizing and reducing atmosphares, melten non-£ferrous metals, steam, and most
chemicals and solvents. It alse hag a continuous use temperature of 2300°F.
it can be used in rigid high temperature gaskets, heat shlelds,.cheuical
reactor insulation, and hrazing fixture supports; it costs §1,88/1lb,
(Cotronics n.d.}.

Carborundum Corporation produces a premium non-asbestos board called GH
Board made of Fiberfrax{(R). Fiberfrax(R) congsists mainly of ceramic fibers
and has a temperature use limit of 2300'F, In additiom, Fiberfrax{R) will
work well in electrical insulating applications because it has a low .
dielectric constant and do¢es not conduct electriclty. GH board can substitute
for asbestos in all applications where tensile strength is not imporcant, and
it coste §5.05/1b. (Carborundum 1986). The premiuve boards are estimated to
take the remaining 20 percent. of che asbestos millboard market if asbestos is
banned (Quin-T 1986a). All the inputs for the Regulatory Cost Model are
presented in Table 2.

E. Summary

Asbestos millboard is essentiaily a heavy cardboard product which can be
used for gasketing, ineulation, fireproofing, and resisctanca agaiust corrosion
and rot. It 1s typlcally used iun gasketing applications and as a liner in
industrial bellers, furnaces, and kllns.

The only processor of acbestos millboard in 1985 was Quin-T Corporation’s

Erie, PA plant. Thie plant consumed 435 tons of asbestos and produced 581
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tons of millbeard. Quin-T Corporation plans cto stop pProcessing asbestos in
1988.

The major substictuces for astesteos millboard are mireral boards. If
asbestos ware banned, it is estimated that standard ;ineral boards would
capture 80 percent of the market and that premium mineral boards would capture
the remaining 20 percent. The price of esbesteos millboard is §0.88/1b. The
average price of standard mineral board is $1.28/1b. and the svezrage price of

premium minexral board is $3.40/1b.



The projected market sheres for standard board and for premium board were
estimated by Ray Heldt, Sales Manager, Quin-T Corporation (the only domestic
producer of asbestos millboard).

The price of standard beaard was computed by averaging the prices of the
two standard board producte. The average of Quin-T Corporation’s mineral
board (§1.23/1b.) and Nicolet. Inc.'s Nampro 901(R) (51.33/1b.) is $1.28/1b.

The price of premium board was computed by averaging the prices of the
five presium board proeducts., The average of Janos Corporation’s Nuboard
1BOO(RY) ($2.92/1b.), Nicolat Inc.'s Nampro 911(R) ($2.46/1b.), Cotronics
Corporation's Ceramic Board 360(R) ($1.88/lb.), Babeock & Wilcox Compeany's
Kaowgol(R) boaxd ($4.70/1b.), and Carborundum Corporation’s GH Board(R)

{§5.05/1b.) 1s $3.40/1b.
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IV. ASBESTOS ELFELINE WRAR

A, Product Dascription

Pipeline wrap is an asbestos felt product. " It is composed of at least €5
percent asbestosz with the balance being cellulosze fibers and binders such as
starch and latex. It is manufactured on conventional papermaking machines in &
process similsy to that of asbestos roofing felt. The ingredients are combined
and mixed with watef. This nixture §s then fed through # series of machines
that apply heat and heavy rollers to produce a fele of uniform thickness. The
felt is then coated by pulling it through a bath of hot asphalt or coal tar
until it is thoroughly saturated. The paper then passes over another series of
rollers which set the coal tar or asphalt onto the felt. Next, {t passes over
a series of cooling rollers that reduce the temperature and provide a smooth
surface finish. The felcr is finally air-dried, rolled, and packaged for
marketing (Krusell and Cogley 1982),

Pipeline wrap is primarily used by the o¢il and gas industry for ceating
ite pipelines.1 There is also some use by the chemical indusctry for
underground hot water and steam piping. Pipeline wrap is occasionally uged in
above-ground applicatiomns, such as for special piping in cooling towers.

Pipeline wrap itself is only ome product used in the coal tar enamel method
of coating pipes. The coal tar enamel process involves five steps. First, a
primer is applied directly onto the pipe. Second, when the primer dries,
heated coel tar is applied to the pipe as it is roctated. Third, a glass mact is
applied over the coal tar. Fourth, the asbestos felt is wrapped onto the pipe

by high-speed wrﬁpping wachines. Finally, the pipe is ccated

lThe Department of Trangportation has mandated that all oil and gas
pipelines be coated.



with kraft paper2 (Power 1986a). The ashestos felt helps provect the pipe from
moisture, corrosion, rot, and abrasion.

B. Producers and Importers of Asbestos Pipeline Wrap

There were three primary processors and one secondary processor of azbestos
pipeline wrap in 1981. The primary processors were: Celotex Gorporation,
Johns-Manville Corporation (nmew Manville Sales Cerporation), and Nicolet,
Incorporaced (TECA 1982a). The secondary processor was Aercquip Corporation
(TSCA 1982b). There are currently no damestic processors of asi:esto.s pipeline
wrap (ICF 1986). However, Nicolet, Inc. iz gelling the product out of
inventory and may restart production if demand warrants it (Nicolet 1986a). 1In
addition, Power Marketing Group distxibutes asbestos plpeline wrap which it
imports from Manville Sales Corp. (formerly Johne-Manville Corp.) plants in
Canada. No other importers of asbestos pipeline wrap were identified, and
nelther firm is aware of sny ocher producers or distributors of this product in
the U.S. (ICF 19B4: ICF 1986).

C. Irsends

In 1981, 2.150,615 squares of asbestos pipeline wrap vere produced (TSCA
1982b)., Nicolet, Inc. has refused to divulge information on 1985 fiber
consumption or pipeline wrap output., Power Marketing Group has provided
information from which one can estimate output and fiber conz=umption for both
companiess,. Total fibar consumprion and pipeline wrap production are presented
in Table ¥. Finally, it should be noted that 1986 output may be much lower
because Nicolet, Inc. has stoppead producing the product and 1§_on1y gelling it

out of inVencory;

2Rraft paper consists of wood and cellulose fibers,

-2 -



Table 1. 1983 Asbestos Fiber Consumption and
Ashestos Pipeline Wrap Production®

Fiber Consumption Pipeline Wrap Production
(in short tons) _(in zquares)

Total 3,333.3 742,383

8Couputations underlying these estimates are in the Attachment,

by gquare = 100 square feet -



D. Substitutes

The use of asbestos in pipeline wrap is desirable becsuse of its resistance
to chemicals, rotting, and decay; its dimensional staebility; amnd its heat
resistance (Rood 1986). 1t is also unaffected by corrosive environmencs,
carmot be attacked by vermin, and parforms in the most severe salt water
conditions (Power 1986a). These gqualities are important for undergroumd
pipeline wrap that is used to prevent the deterioration of pipeline burfiad in
earth or under water.

Power Marketing Group and Niecolet, Inec. both sell a non-asbestos nineral felt
which can be used instead of asbhestos pipeline wrap. Power Marketing Group
sells its mineral felt for $5.80/100 square feet, the same price as its
asbestos felt. This product appears to have the same advantages as the
asbestos product -- resistance to chemicals, rotting, and decay; dimensional
stability; and heat resistance {(Power 1986b). However, it does mnot have the
proven track record of asbestos felt because it is a mew product. There are
instances of asbestos pipeline wrap being In the ground for over fifty vears, a
track trecord witich makes companies reluctant te replace this successful and
proven product.

Nfcolet, Inc. refers to its wmineral felt as Safelt(R). 5Safelc(R) iz a
combination of minerals, fibers, and binders. It contains s minimwm of 75
percent non-biodegradable compornents. Safelt(R) is available in two types .-
960 and 966, Safelt 9656 (s more deuse amnd is therefore s0ld in a thinner layer
{Nicolet n.d.). They are both priced §6.20/100 square feet (Nicolet 1986a),
but product licerature states that application costs are lower than asbestos
wrap because of their superior wrapping charactaeristicse (Nicolet n.d.). This
characteristic is not modeled because Nicolet officials would not quantify this
advanctage and coaters could neither confirm or deny its existance.

Powar Markating Group also sells a fiberglass felt called Duraglass(R). It

- & -



is priced 55.80/100 square feer. They have had probleme, however, in using 1t
in the ceal tar enamel method because it does not seem to bond well. Power
HManufecturing 1s currently 1n the process of reformulating the product in oxder
to rececify this problem (Power 1586bh). A summary of the characterisciecs of the
asbestos cubgrituces ig presented in Table 2.

The All american crude oil pipeline, a major cross-couniry pipeline, is being
coated with a new coal tar system which does not use any asbestos or wmineral
falt, A 20 mil thickness of coal tar enhanced urethane 1s applied first. It
1s followed by a 1.5 inch urethane foam layer. The final sTep is to apply a
covering of Polykin tape (Pipeline Digest 1986). Since this method has no
history, we do not know its advantages and disadvantages.

These are the only dirxect substitutes for asbestos pipeline wrep in the coal
tar enamel]l method of cecating pipes. However, there ars geven other methods of
coating pipes: a2asphalt enamel, thin-film powvder, bonded polyethylene, tape,
extruded polyethylene, Eintered polyethylene, and insulation (Pipeline Digest
1986). The 1985 market shares and ouctput levels for these processes are
presented in Table 3.

The c¢oal tar enamel method is the only method of coating pipes that presently
uses agbestos pipeline wrap. In 1985 1ic accounted for 14.39 percent of the
pipeline coating wmarket (Pipeline Pigest 1986). 1In the event of an asbestos
ban, pipeline coaterz and o1l industry representatives believe that asbhestos
felt used in the coal tar enamel methed will be replaced by mineral and
fiberglass felts, boeth of which avre good substitutes (Arce 1986, Energy
Coatings 1986). They do not expect the market share (14.39 percent) held by
the coal tar enamel method to be taken over by any one or all of the other

seven wmethods just because asbestos felt will be unavailable. Thus, it has
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Table 3. 1985 Market Shares and Outpuc of
Pipsline Coating Processes

Qutput Narkec Share

Procass {(square feet) (percent)
Asphalt Enamel 200,000 0.03
GCoal Tar Enamel 88,439,891 14.39
Thin-Film Powder 263,807,418 42.39
Bonded FPolyethylene 28,293,723 4,60
Tape 8,251,037 1.3
Extruded Peolyethylene 186,255,978 31.93
Sintered FPolyethylene 13,704,375 2.23
Insulation 15,602,441 2.54

Source: Pipeline Digest (198€).



been assumed that substitution will be entirely for asbestos fel:t rather than
for the coal tar eramel methed.

The inputs for the Reguletory Co=st Model ara presented in Table 4. It has
been assumed that Power Marketing Group or some other company will formulats a
more successful fiberglass felt which will take 20 percent of ths market (Arco
1986). The remaining 80 percent of the market will be taken by mineral fele.
Because this is a new product, there is nc data on projected market shares. As
a resule, it is assumed that the current market ghares of the pfbducers of the
asbestos product will apply to the substitutes as wvell.3 This will result in a
48 percent (0.80 x 0.60) projected market share for Power Marketing Group's
mineral felt and a 32 percent (0.80 x 0.40) projected market share for
Safelt(R) (Nicolet‘s mineral felt).

E. Supmery

Asbestos pipeline wrap is a felt produce used &n the ccal tar enamel method
of coating pipes, This product 1s not being produced in the U.5., although one
company was selling it out of inventory and ancther company wvas ipporting it
from Canada and distributing it. Total domestic production of this product ije
estimated to have been 296,969 squares in 198S5.

It has been assumed that adeguate substltutes exist for asbestos felc, and,
therefore, pipeline coaters will not switch to alternate wethods of cosating
pipes in the case of a complete asbestes ban. It i5 estimated that 20 percent
of the marketr will be taken by fiberglass felt that costs $5.80/square. The
remaining 80 percent will be taken by mimnaral felts. Because the two
distributers of asbestos felt are also the major distributcrs of mineral felt,
it I3 asswmped thet they will both retsin their current market shares. Hence

Power Marketing s mineval felt will capture 4§ percent'of the

“We carmot look at The trends in market shares because 1981 data for
Power Marketing Group avre not available.

-8 -
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market at a price of §$5.80/square, and Nicolet's Sefelt(R) will capture 32

percent of the market at a price of $6.20/square.

- 10 -



ATTA ENT

The asbestos fiber consumpcion and asbestos pipeline wrap output for Power
Marketing Group and Nicolet, Inc. were computed using the following
methodology. Power Marketing Group estimated that 100 square feet of saturated
pipeline felt weigh 13 lbs, Bacause the saturated felt is 23 percent asphalt
or tar coating, the unsaturated felt weighse 10.57 1lbs. (13/1.23). Because the
unsaturated felt i{s approximately 85 percent asbestos, 100 square feet of
pPipsline wrap contain 68.%8 1lbs. of asbestos (10.57 * _85). Therefors, the

asbestos product coefficient is 0.00449 (8.98 1bs./square / 2,000 1lbs./cton)

tons squars.

- 11 -
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V. BEAIER-ADD GASKEIS
aA. Product Description

Gackets can be described as materials used to seal one compartment of a
device from another fin non-dynamic applications such as engine and exhaust
manifclds. Asbestos gaskets, used mainly to seal connections and prevent
leakage of fluids between 10lid surfaces, can be classified into twe
categories: penter-aﬁd and coapressed csheet. Compressed sheet gaskets are
discussed in Section XAVII.

Asbestos beater-add gaskets, are less dense, use shorter asbestos fibers,
and have lower tensile strength than compressed asbestos sheet gaskets.
Consequenitly. beater-add gaskets are used in lass severe applicactions and at
temperatures ranging up to 750°F. At temperatures between 250-7350'F asbestos
beater-add gasketing can withstend pressure ranging betweem vacuum and 1,000
psi (Union Carbide 1987). Beater-add gasketing comes {n a continuous roll
form (reducing vaste during die cutting), is more dimensionally uniform, and
is less expensive than sheet gasketing (ICF 1986),

Asbestos beater-add gasketing is manufacturedl by a technique cnp;oying a
paper making process, using fourdrinier or cylindrical paper machines to make
parer frowm a viscous slurty of asbestos and 1liquid binders. The asbestos
fibers are incorporated within various elastomeric binders and other fillers
to form rhe heater-add paper. These productes are used extensively for
internal combustion aspplications and for cthe sealing component of spirel wound
gaskets (Union Carbide 1987). Beater-add gaskets generally contsin 60 to 30
percent asbestos.in combination with 20 te 40 percent binders &nd are used

primarily in the transportation and chemical industries as:

lThe binder is added during the beatexr process, hence the nane
"beater-add”.



. head. carburetor, exhaust manifold, and ctranswission
gaskets to prevent leakage of oil, fuel, water, gas, or low
pressure steam in eutomobiles, traims, airplenes, and
ships: and{

. flange, spiral wound, and general service industrial
gaskets to prevent leakage and potential reactions of
chemicals in reactors, compressocrs, heat exchangers,
digtillation coclumns, s szimilar apparatus (ICF 1986).

The particular binder used in a bester-add paper determines the material’s
suitabilicy for use in warver, oil, fuel, or chemfical ;ﬂVIYONIGntS. Since the
proportion of fiber to binder determines the intended temperntufe range,
different grades of asbestos beater-add gaskets are available for differemt
temperature use limits. Latex is the most popular binder, but styrene-
butadiene, acxylic, acrylonitrile, neoprene, fluoroelastomeric polymers,
rubber, polytetraflunroethylene (PTFE)., and silicons polymera are alsc used
(Krusell and Cogley 1982). .

Gasketing paper is usually preoduced in a sheet or gheet roll that varies
in thickness from approximately 1/64 inch to 3/16 inch. Gasgkatgs are
fabricated to customer-specified gizez and dimensions from these sgheet rolls.
Thay may be used in this form with no further fabrication required, or they
may be processed further by rginforcing them with wire insertioms or by
jacketing the paper with variocus metal, foils, plastics, or cloth (ICF 1%86).

B. Producers and Imporcers of Asbescos Beater-Add Gasketing

In 1985, four couwpanies, at five locations, Armstrxong World Industries
(Fulton, NY), Hollingsworth & Vose (Eest Walpole, MA), Lydésll Coxp. (Hgosick
Falls, NY and Covington, TN), and Quin-T Corporation (Erie, PA) produced
asbestos beater-add gasketing. A fifth company, Bolse Cascade Corporation
(Beaver Falls, NY) produced besater-add gaskets in 138l, but did not supply
information for the ICF suxrvey. In order to account fo‘r the estimated
production of this company, a methodology was developed to allocate the

fndustry averaged trend to the non-responding companies {(Appendix A). The
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consumption in this category for 1985 is estimatad, therefore, to be 12,436.4
tons of fibers used to produce 16,505 tons of beater-add gasketing, Table 1
lists the total productien of beater-add gaskets. The beater-add gasketing
market was estimated to be worth §24.8 million in 1985, based on an gverage
prica of $§0.75 per pound [ICF 1986).

Beater-add gasketing is not imported to the United Statss., Beater-add
gaskecsz were, however, imported by forelgn automobile manufacturers,
Kawvasaki, Toyota, and SuzZuki have (n cotal reported imports of 361.35 ctons.
Ocher auto makers alsc imported beater-add gaskets, but the agctual import
volume for 1%85 was not available {ICF 1986).

¢. Irends .

Between 1981 and 1985, Rogers Corp. (Rogers, CT), Nicolet, Inc.

{(Norristown, PA}, and Celotex f{Lockland, 0H), three manufacturers that
formerly produced asbestos beater-add gasketing, either substituted for
asbestos with other materials or discontinued their operations. During thosze
four years one company, Lydall Corp. (Hoosick Falls, NY), initliated
produccion.3 Total production of asbestos beater-add gasketing paper declined
by 37 percent between 1581 and 1985 resulting in a reduction from 26,039 vons
to 16,505 teons (ICF 1986, ICF 1985).

All six manufacturers are currently producing substicuces for their
products, The substicutes currently hold about & 50 percent share of the
gasket market (ICF 1986), but as concern about asbestos grows and¢ substitutes
gain wider acceptance, the producrtion of beater-add asbestos gaskets is likely

to decline furcher (ICF 1986).

2Caskets. as opposed to gasketing, are customw made by secondary
processors for thelr customers,

3Lydall Corp. purchased the beater-add gasketing business of Rogers Corp.
In 1984, and subsequently woved the operation to their Hoosfick Falls, NY
location,



Table 1. FProduction of Asbestos Beater-Add Gasketing and
Asbestos Fiber Consumption

1983
Fiber Consvaption 1985 Production
{short tons) (short cTong) Reference
Total 12,436 .4 16,505 ICF (19886)




D. Subsgitutec

Asbestos is a chemically inert, nearly indestructible substance that can
be processed Into flbers. Asbestos fibers partially adsorb the binder with
vhich they are mixed during precessing, and subsequently intertwine within it
aud becowe the strengthening matrix of the product. Gaskets made using
ashestos contain s much &s 80 percent asbestos fiber, some of which bhas been
employed a5 a filler. The balance of the product is the binder which holds
the asbestos in the matriz. Industry leaders indicate that they have been
unable to find & single substitute for asbesics that can reproduce all of its
Gqualities and have been forced to replace asbestos fiber with a combination of
suhstirure materiale, including cellulose, aramid, glass, PTFE, graphite, and
ceramic fibers. Asbestos used as a filler has been replaced by ether fillers
(e.g., clay, mica).

Formulations of substfitute producrs most ofren include a combination of
substiture fibers and fillers in order to reproduce the properties of asbestos
necessary for a particular applicarion. Foraulatiou of substitute products is
done 30 as to meet the performance requirements on an application-by-
application basi{s (ICF 19B6). For the purposes of this analysis, the
substitute products have been grouped into six major categories according to
the typs of asbestos gsubstitute used:
callulose fiber,
sramid,
fibrous gless,
polytecxefluoroechylene (PIFE),

graphice, and,
ceramic fiber wixcures (ICF 1286; Palmetto Packing 1936).

Table 2 presents the characteristics of the gsubstitute materiale.
The estimated current market sharas for the different substitute
formulations are presented in Table 3. For all beater-add applications,

asbestos-based producers stlll occupy 50 percent of the market. It is evident
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Callulase

Arsmid

Glass

PTFE

Graphicte

Ceramic

Table 3, Estimated Matket Share for Asbestos Substitute
Fibers in Beater-Add Gazketing

Estimated
Market Share

Fiber (percent) References
25 ICF 1986

Palmetto Packing 1986
a0 ICF 1986

Palmetto Packing 1%86
20 ICF 1986

Palmetto Packing 1986
10 ICF 1986

Palmetto Packing 1986
10 . Union Carbide 1987
5 ICF 1986




from the survey of asbestos processors, however, that the market share of
asbestos-free beater-add gaskets 18 increasing rapidly as companies replace
asbestos in some applications. One obstacle to complete replacement of
asbestos gaskets by substitute products is military contract specifications
that require asbestos gaskets.

1. gCellujoge Fibex Mixrures

Cellulocse fibers are generally milled from ncwéprint or other waste
forme of cellulose (e.g., vegetable matter) im the presence of additives which
ezge grinding and prevent firee during processing. Gellulese fiber gaskets
usually contain between 20 and 25 percenc cellulese fiber and 50 to 55 percent
fillers and thickeners. The remaining 25 percent £{s usually an elastomeric
dbinder (ICF 1986).

Traditionally, cellulose fibers do not resist pressure well and crush
eaeily. However, proprietary metheds have basan found to reinforce fibers.
This results in sxcellant crush resigtancae, excellent dimensiona] stabilicy,
and good sealebiliry below 350°F. Cellulose gaskers can subgritute for
asbastos bearer-add gaskets in low tempersture applications (beloew 350°F) such
as with oil, gae, organic sol&enc;, fuels, and low pressure steam.

Three producers of asbestos beater-add gaskets also produce cellulose
based gaskets, They are Armstrong Worid Industries, Hollimgsworth & Vose, and
Lydall Corporation (ICF 1986).

Armstrong World Industries eof Fulton, NY, the largest producer of ashestoes
containing beater-add gaskets, produces a line of asbestos-free, cellulose
bssed gaskets, Syntheseal(R). Arwstrong indicated that the asbestos-freea
formulation costs more to produce and yieldszs a product comparable Iin quality
to the asbestes product for applications with an operaéing temperature under

350°F (Armstrong 19%85).



Hollingsworth & Vose alsc produces a line of cellulose based, asbestos-
free gaskets. The formulation includes mineral fillers and an elastomeric
binder. The company cited no quality problems with their asbestos-free gasket
line that costs more to produce {(ICF 1988a).

The Lydall Corporation also produces cellulose based gaskets that cost
more than the asbestos formulation. Company officials indicated that these
cellulese based preoducts cean omnly be used In temperatures below 350°F (ICF
1988).

Reinforced cellulase hased gaskets have increaced In popularity in the
past few years. These paskets can duplicate all asbestos performance
parameters, except high temperaﬁrre resistance. Although they can be used &t
a meximum continuous operating temperature of 350°F, their life is
substantially shortened iﬁ temperatures over 95°F and they camnoct be used in
even nwild pressure applications {Union Carbide 1987). But in the right
cperating enviromment, manufacturers indicate that the service iife of these
asbestos-free gaskets is che same as that of asbestcs gaskets (ICF 1986).

In the event of =n asbestes ban, cellulose fiber formulations in
combination with clay and mineral thickeners are estimated to capturs 25
percent of the gasketing marker (Table 3). Prices would be expected to rise
2Q percent to $0.90 per pound due tc incressed materlal and production costs
(ICF 1986, Palmetto Packing 1986).

2. Aramid Mixture

Aramid fibers are used in asbesros-free gasketrs because they are
highly heat resistant and strong (ten times stronger than eteel, by weight).
Aramids are at least seven tives more expensive than asbestos, by weipght, but
as they are less dense and stronger, less i3 needed for reinforcement

purposas. AT high temperatures (above 800°F), the fiber physicelly degrades,



and it can only be used in applications where pressure service is below
1,000 psi (Union Carbide 1987).

Aramid gaskets are usually 20 percent aramid fiber, by weight, and 60 to
65 perdent filler. The remaining 20 to 25 percent is binder that keeps the
fibers in a matrix. Typical applications include gasketing for internal
combuscion engines in off-highway equipmenc, diesel engines, and compressors.
These applications require a very strong gasketing material that will
withstand moderate temperatures (ICF 1986).

Thermo-Tork (R) is 2 trade name for the line of aramid-containing gasketas
that Armserong World Industries markers for operating remperatures over 3I50°F
(Armstrong 1987). The content is a proprietary mixture of aramid fibers and
other fibers and fillers that changes according to Intended operating
parameters. Many types of Thermo-Tork (B) gaskets are aveilable, each with
different combinations of suitable coperating temperature and pressure ranges
{(Armstrong 1987). The various types of gasket were designed for specific
applications, such as:

s Bo&ll engines and motors,

- sealing fuels, fluids, and hot olls,

s sealing gases, water, and low pressure steam,
and

. compressors and cransmissions (Armstrong 1985).

Suitable temperatures can range up to 800°F, and pressures can range up to
1500 pounde per square inch. Armstrong indicated no diminished quslity with
the non-asbestoe gaskers. In fact, greater sealabilfity ism oftaﬁ found with
the Thermo-Tork (R) gaskets,

Hollingaworth & Vose identified strength znd high temperature resistance
as the reasons for selecting aramids for asbestas beater-add replacement,
Their formularion includes mineral f£illers and elastomeric bindexrs. The
astimated cost of the aramid product was 1.5 to 3 times ag much as the
asbestos product resulting in gasketrs that cost $1.69 per pound (ICF 1986).

- 10 -



Although aramid products are expensive, their high tewmpsrature and
pressure limits make them very attractive for gasket applications. Thus, the
estimated market share for aramid products would be about 30 percent of the
cotal agbestos markec in the event of an apbestos ban (ICF 1l986).

3. [Eibpoug Glass Mixtures

Fibrous glase is generally coated with a binder such as neoprene,
tecrafiuworoethylane {IFE), or graphite in the manufacturing procesa to make
gaskets. The glass fibers are relatively asasy to manufacturs inte this
mraterial,

Fibrous glass gaskets can be divided into two groups, "E* glaes paskets,
and "S" glass gaskets, depending upon the type of glase fiber used in the
formulation., YE" glass is one of the more common glass fibere, and it ie
occacionally panpufactured into a gasketing which is used as a jacket around &
plastic core of carbon or aramid fibers and ocher material (0GT 1986).

"E' glass gaskets are suitable for applications where the operating
temperature is below 1000°F. Above this temperature, the gasketing loses 50
percent of its tensile strength. The material can be used with most fluids
excapt BLrong caustics.

The second type of fiber, "S" glass, was developed by RASA and 1=
recognized as cthe superior glass fiber in use today (OGJ 1986). This waterial
is occasionally used as & jacket around a core of graphite and other Ffibers.
Tols beater-add gasketing is caustic yveslstant and can be used Iin applications
with operating temperatures that reach 1500°F (0GJ 1986).

It {5 estimated that glass gaskets will capture 20 percent of the total
asbestos beater-add gasketing market and will cost twice as much as the
ashestos wmaterial. Thus, the price will be §1.50 per pound (Palmetteo Packing

1986, ICF 198€).
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4, Peolytetrafluorcethylene (FTFE)

Fibers of polytetrafluorcethylene (PTFE) are used as substitutes
for asbestos in gaskets because of their chemical resistance to all but the
most powerful oxidizing agente, acids, and alkalies in temperatures ranging
from +-450°F to 500°F (Chem. Eng. News 1986). PTPFE alsc has good dielectric
strength and impact resistance.

PTFE can be used in specialized applications because it has been approved
by the FDA for contact with food and in medical equipment. In addit;on, it
dees not stain the fluvid with which it has contact {(Kruassel and Cogley 1962).
The finished product is 3.5 times as expenslve &s the asbestos product

resulring in gasketing marerial costs of $2.62 per pound. PTFE gaskers will
capture an estimated 10 percent of the total asbestos market in the case of an
asbestos ban (Palmetto Packing; ICF 1986).

5. Ciaehitc

Flexible graphlte& is made from natural flake graphite, expanded
sevaral hundred times into a 1light, fluffy material by mixing with nierie or
sulfuric acid. 1t is then calendered into s sheet {(without additives or
bindere) (Chem. Eng. News 1986)., It is extremely heat resfistent and
inherently fire-safe (because it does not contain binders)., Graphice gaskets
are suitable for applications where the operacing temperatures reach 5000°F in
non-oxidizing atnospheres, In the presence of oxygen, the materizl jg limited

to use below 800°F (Chem. Eng, News 1986). The gaskets have excellent

40ther forms of grarhite with similar properties are also aveilable
(e.g., carbonized wviscose reyon), but are grouped in the categery for
convenience.
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chenpical resistance with the exception of strong mineral acids and can be used
up to 1,500 psiY (Union Carbide 1987).

Graphite wmaterial is often used in oll refineries and oil £ield
applications because of its high temperature resistance. A wire can be added
to increase strength in high temperature, high pressure applications. (0GJ
1986).

Graphite is an exP;nsiVe material, but the addiction of variocus fillers
helps keep the cost competitive with cother substitute materials. Graphite
gaskets are estimated to cost twice as much as asbestos beater-add gaskets,
reszulting in & cost of $1.50 per pound. This =ubstitute‘s markac share is
estimated to be L0 percent of the total asbestos gasketing market, but this
value 13 likely to riae to 530 perxcent for internal combuation engines, and to
20 percent for all applicatiens (Union Carbide 1587).

6. Ceramic Mixtures

Ceramic mixtures are made £rom high purity silica/alumina fibers
that are thorvoughly Linterlaced in the production process and bonded with
either an elastomeric or ineorganic binder. The elastomeric binder can be used
when operating temperatures do not rige above 800°F, while inorganic binders
can be used for all operacing temperatures. Ceramic fiber products are heat
resistant, cheumical reslsvant, and very strong; this enables thex to be used
undey stressful operating conditions,

Three major companies that produce ceramic paper used for gasketing
purpoges are: Cotronics Corporaction, Carborundum Corporation, and Quin-T
Corporation. Omly Quin-T {s also an asbestos beater-add gaskating preoduacer.

Quin-T indicated that their formulation for asbestos free gaskets was

>Unlike other gasketing materials that exhibit a temperature/pressurs
dependence, flexible graphite is able to withstand high pressures independent
of temperatures.
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proprietary, but did state that the ceramic mixture products could capture 5
percent of the asbestos gasketing market.

The manufaccurer stated that the ceramic mixture is not as resilient as
acsbestos and not as resistanc to o0il, but clalwed that cthis was not
decrimental to che function of geskets in most applications.

The price of ceramic gaskets is estimeted to be three cimes that of the
asbestos products they replace, resulting in e cost of $2.25 per pound. The
service life of the substitute product ig 5 years, as 1s that 6! the asbestos
gasket {ICF 1986).

E. Sumpary

1t appears that substitutes for asbestros conrtaining gaskets currently
exist. These products cost more to producea, however, and may not perform as
wall in al2 applications. Because no single substitute fiber exists,
manufacturers have been forced to replace asbestos with a combination of
substitute materials, including cellulose, aramiqd, glass, graphite, PTFE &and
ceramic fibars. The substitute matarials are a combination of fihers and
fillers designed on an applicetion-by-application basis.

The estimation of market sh.ares and prices of the substitute formulations
in the event of an asbestos ban relies to a large extent upon educated
judgments of industry expetrts. Table 4 summarizes the findings of this

anklysis, and prezents the deta inputs for the Azbestos Regulatoery Cest Model.
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