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I. o FAPER

A. Eroducg DesCripticn

Asbestos commercial paper can be elassified Inte twe catepories --
general insulation paper and muffler paper. Commercial papers are used to
provide imsulation apainst fire, heat, and corrosion &t & pinimum thickness.
These papers are used in 8 variety of specialized appllcations and ere,
therafore, produced ln wahy different weights and thicknesses. They usually
conslst of approximarzly §5 to 98 percsnr ashestos fibar by weighe: tha
balance 2 to 5 percent iz typically starch binder (Kruszell and Copley 1982).

Commercial papers &re produced on conventienal papermaking machines. The
ingredients are cowbined with warer ¢ produce a mixture that is fed through a
series of rollers. These rollers apply pressure and heat to produce a paper
of uniform and desired thickness. The paper is then &llowed to coel before it
is cut, rolled, and packaged.

Muffler paper is used by the auromorive industry far sxhaust smissilon
contrel systems. The paper {= 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 puter layer from the heat (Krusell and Cogley 1982}.

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

The steel and alumimm Industries wse it as insulatien in furmaces, in trough
linings, in the smelting process, and againgt hot metal and drippings of
molten metal. Asbestos paper is alse used in the glass and ceramic industry
for kiln iﬂsulatiun, in foundries as mold liners, and in the electrical parts
and applisnce Industry for elesctrical {nsulation.

B. Irxeducexg apnd Igperters of Agbestog Coppexcial Paper

There were two primary processors of asbestos commercial paper in 19581:
Johns-Manville Corporation {now Manville Sales Corporaticon) and Celotex
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Corporation (T5CA 1287Za). There were alse three secondary processcrs of
agbestos commercial paper in 128l: Metallic Gasket Division, Sepce
Corporation (mow Fluorocarbon Metallic Gasket Diviszion), Parker Hanmifan
Corporation, and Lamons Meral Gasket Company (TSCA 1982b). All of thess
companles have stopped processing asbestoe commercisl paper, and there are
currently no primary or seccordary processors of this product {ICF 1986).
However, a repregentative of Quin-T Corpoeration’s Erie, PA plant stated that
it ies selling small amounts of commercial paper out of inventory. The
officiagl eculd not guantify the amount s6ld in 1985, but did state that
production had been digcontinuad [ICF 1986}, PBacauge none of the other
respondents to our survey indicated that they had begun the productiom of
asbestos commetrcial paper in the pariod since the previeus survey, or that
they were aware of any other distributers or importer of this preduct, we have
concluded that thera are currently nc domestic producers of asbestos
commercial paper. In addition, a 1%84 survey of importers feiled co identify
any importers of asbastes commercial paper (ICF 19B84).

. Irxends

1981 production of asbestos commercisl paper was 936 tons (TSCA 1382a).
As described abova, there was no production of this produect in 1985,

D. Substicutes

Asbestos fiber has been used in commercial paper because of ics corxosion
resistance, fire resistance, ¢hemical resistance, strength, and durability.
Information on the advantages and disadvantages of asbestos commerclial paper
and its substitU£es is summarized in Tahle L.

The major substitute for asbestos commercisl psper is caramic paper (ICF
1985}). Ceramic paper is wanufactured by Carborundum Corporation, Cotromics
Corporation, Babcock & Wilecor, and Lydall Corporaticn. This product shares
many of the advantages of gsbestos commercial paper such as corresion, fire,

-2 -
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and chemical resistance, However, at extremely high temperatures the binders
in the papar begin to burn and all that is left is the fiber. The atrength
differentiel becomes more ltwporvant &s the binder burns away becauce ceramic
fibers are not as streng as asbestos fibers. In addition, ceramic paper is
nore expensive than commercial paper.

Despite these drawbacks, ceramic papers can substitute for asbastes
commercial papers in any of the following applications: insulation for tﬁq
alunminue and stesl industries, foundry insulation, glass making, fire
protecting barriers, mufflers, catalytic cenverters, kiln and furnace
construction, end other high temperaturs uses.

Hollingswarth & Vose Company produces a cellulose electrical insulatien
paper. This product 1z 2 good substitute L&Y asbestos ¢ommetrceial paper in the
electrical parts and appliance induatry. It iz less expensive than the other
substitutes, but it cannot be used in high temperature applications
(Hollingsworth & Vese 1983).

Lydall Gorporation also marufactures fiberglass commercial paper. This
product iz comsidered an inferioer substitute because it ¢an only cperate at
temperatures up to 1100°F and is not as streng or dimencionally stable as
ashestos commercial paper (Lydall 1983},

E. Sumpary

Dompestic production of asbestos commerclal paper did not take place in
1985, A small apount was sold out of inventory, but there is currently no
more consupption of this product. As a result, complete substitution of
ashestos in commercial paper has taken place. The substitutes are more
expensive than the =zsbestos product, but they heve penerally been able to

match its performance along the critlcsl dimensiens.
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I1. ROLLEGARD
&. Product Description

Bollboard is a paper preduct that Is used to protect against fire, heat,
corresisn, and melsture. It ics a thin and flexible material composad
basically of two sheetcs of paper laminated together with sodium silieate.
Eollboard can be cut, folded, wrepped, and rolled. In addition, it can be
nolded around sharp corners (Erusell and GCogley 1%62).

The prinary constituent of asbestos rollboard is asbesteos fiber., The
balance consists of binders and fillers. The asbestos content can range Ifrom
0 te 95 percent by weipht, but 70 to B0 percent is considered typiecal.
Frequently used binders include starches, elastomers, silicates, and cement;
commenn £illers are mineral wool, clay, and lime (Krusell and Cogley L982).

Rollboard is manufactured in a process similar to that used for millboard
production, but it is produced in a continucus sheet. The Ingredients are
mized teogether and combined with water. This migture i% then fed into a
conventional cylinder paper wmachine where heat and heavy rollers are applied
to produce a uniform board. The material is then driad. The final steps are
to laminate two of thees sheets together, allow them to set, and to package
the finished rollbaoard praduce,

Rollboard can be used in many industrial applicarions -- it can be used as
a pasket and as & flre-procfing agent for security boxes., safes, and files.
Its commercial uses include office partitlening and garapge paneling, while 1ts
residentiagl uss include linings for stoves and electiic switch boxes.

B. Ereducers and Importers of Asbastos Rollboard

There were no domestic primary or secondary processors of ashestos
rollboard in 19E1, slthough & Johns-Manvilla Corp. (now Manville Sgles Corp.}
plent in Waukepan, IL was still selling the product out of inventory (TSCA
198%2a, TSCA 1982b). Im additiom, a 1984 survey of imperters failed to

el .



identify amy Importers of asbestos rollbeard (ICF 1984}, The Waunkegan, IL
plant no lemger produces or sells asbestos rollboard (ICF 1984). BEercause none
of the other respondents to our survey indiceted eithar that they had begun
the production of asbestcos rollbhoard in vhe period since the previous survery,
ot that they were aware of any other distributors or importers of this
product, we have concluded that there are currently no domestlic preoducers or
consumers of asbestos rollbeoard.

€. Trends

There was no production of ashestes rollboard in 1981 and thers was still
ne production of asbestos xollbeard in 1985, Small amounts of ashestos
rellboard were being sold cut of inventory fin 19Bl, but this had ceased by
1985.

. Substitutes

Most non-asbestos rollboards in the market today are made of ceramic
fibers. TInformation on asbestos rollboard and {t=s subetitutes is summarized
in Table 1.

Cotromics Corporatiom mapufaetures ceramic paper which is the primary
substitute for asbestos rollbeard (ICF 1985). It is mede from Lhigh puricy
asbestos-free refractory fibers. Even though the product is se¢ld in paper
rolls, it can be made into free standing shapes such as rollboards. The
continuous service temperature is 2300°F and applications include insulaticn
materials and high temperature gsskets for furnaces, electrical wire
insuletion, kiln ¢onstructlon, and cushioning in furnace construction.
Ceramic paper has low specific heat, low thermel conductivity, and has
resistance to thermal shock and corrosion (Gotronics 1986).

Carborundum Corporation marufactures two ashestos roellbeard subscirtures.
The Eirst is Fiberfrax J50(R). It 1Is & peper product made of aluminz-silicata
{ceramic) fiber and ceptalns approximately 8§ percent erganic binder. It ig
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resistant to most chemical attacks with the exception of acids end alkalies.
It also possgesses good handling strength amd has a contliuous use Lempereture
of 2300°F.* Fiberfrax 550(R) is designed specifically for applications where
high temperature protection iz mete ¢ritieal than hear retantion. Typical
applications of Fiberfrax 533Q(R} ars indusztrial gasketing, ligquid metal back-
up insulation, brazing furnace Insulaticn, and as an investment casting
parting agent (Carborundum 1986).

The second asbestos rollboard substituta produced by Carborumdum
Corporation {& Fibarfrax 970(R}. It is alse a ceramic papet preduct, and it
contains approximatsly 6 percent organic binder. Fiberfrex 970(R) ic notaed
for its exceptionally low thermal conductivity and gocd handling properties.
Fiberfrax 970(R) iz less suitable az an asbestos rollboard substitute because
it lacks strength and rigidity; howsver, it dees possess come of the favorable
cheracteriztics found in Fiherfrex S50(R) euch as high temperature stability,
regiliencry, and excellent corrosion resistance. Typical applications of
Fiberfrax #70{R) ingluda high temperature gaskets, combustion chawmber linings,
thermzl and electrical ingculation, and pglacs furnace blew pipe fnsulatlon
{Carborundum LYE&6),

Babeock & Wilcox produces non-asbestes ceramic rollboard made of
Kaowool{R) which consists either of Ksolin, a natural occcurring alumina-silica
Fireelay, or a blend of high puricy alumina and silica. Kaowoel(R} rollboard
has 2 maximur temperature use limls of 2200°F, and it pessesses good chemlcal
stability with resistance to meat chemicals, FKaowoel rollboard is designed to
replace ashestos.rallbnard in meny non-furnace applications such as leundry

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

* The continucus use tanperature of asbestos rollboard could not be
deotermined because the product is no longer produced. However, it is Y1lkely
to have been approximately LO00°F, the contimuous use temperature of standard
asbestos nlllboard, a preduct with & very similar compositlion.
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boiler jacket insulation, electrical appliance insulation, and radiator covers
{Babcock & Wilcox 1986).

The use of esbestes rollboard was very limited and the substitutes are
generally able to match or axceed the perfermance of the ssbestes product.
The price of ashbestos rollboard in 1981 was approximately $1.00/1b. {ICF
1985%. The current yricee for the wvarious substitutes are presented in
Table 2. It is clear that the complete substitution away from asbastos
rollboard has resulted in & higher price.

E. Sumery

Domestiec production or consumption of aghestos rollboard 2id ner take
place In 1985. This has resulted in complete substltution of ssbestos
rollbeoard with other substituce products, The substitute products are more
expensive, but they have ganarally been able te march or e;caed the

pexformance of ashesros rollboard.
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Table 2. Prices of Asbestos Feollboard and Its Substitutes

{in 5/1lb.)
Product Memufacturer Price Beference
Aghestos Rollboard None N/n ICF (1986}
Ceramic Paper Cotronics Corp. 58.27-512.40 Cotronics (1986)
Brooklyn, MY
FPiberfrax SS50(R) Carborundum Corp. 55.92 Carborundum (1986)

Niagars Falls, NY

Fiberfrax 970(R} Carborundum Cotp, 510,24 Carborundvm {1985)
Niagara Fallis, NY

Kacwool(R) Babeock & Wilcox 55 70 Babeock & Wilcox (198&)
Aupusta, GA

M/4A: Mot Applicable.
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IIT. MILLBOARD

&. Product Nescription

Asbestos millboard is essantially a heavy cardboard product that can be
uged for gasketing, insulation, fireproefing, and resiestance against corregien
and rot. The primary constituent of this product is ashestoes fiber, with the
balance consisting of binders and fillers. The asbestos content ranges frem
60 to 9% percent, but 79 to BD par¢ent is considered typleal, Frequently used
binders are starches, elastomers, sllicates, and cement; common fillers
include mineral wool, clay, and lime (Krusaell and Cogley 1982},

Millboard iz manufsctured in essentlally the same way as peper. The
ingredients are mized togethsar and combined with water, This mixtura it then
fed inte a comventional cylinder‘paper machina vhara heat and haavy rollers
ara applied to preoduce & uniform board. The material is cut lengthwise and
then removed for final drying. OStandard size mlllbsards are 42 x 48 inches
and 1/4 to 374 inches thick. The most popular millbosrds are L/4 and 1/2 insh
thick. Asbestes millbeards are wery similar Lo agbestos commercial paper and
are differentiated primarily by their thicknezeg and lower fiber composition
than commercial paper.

Millbkeard is alsc sold in different grades. Differences between millboard
grades reflect their ability to withstand elevated teoperaturss. 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 industrial
applications inciuﬂa linings in beilers, kilns, and foundries; insulation in
glass tank crowns, melters, refiners, and sldewalls in the plass induscry;
linings for triowghs and covers Iin the aluweinum, marine, and alrerait
industries; and thermal protection In clrcuit breakers In the electrical
indusrry. In addiriers, thin wmillboard {& inserted between metal to produce
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gaskets. Commercial aepplications for millboard include fireproof linings for
safes, dry-cleaning machinze, and incinerators. Asbestos wmillboard had Leen
used in residential applicatlons, but this application has ceased {(Quin-T
1986b},

B. Producers and Imperters of Millboard

There were five primary processcrs of asbestos millboard in 1981: Celotex
Corporation, GAF Corporation, Johms-Manville Corporation, Wicelet, Inc., and
Guin-T Corporatleon (TS5CA 1%B82a). <elotex Corporatlon, Johns-Manville
Corporation (now Manville Sales Cnrpﬂr#tinn}. angd Micolet, Inc. have since
stopped producing asbestos miliboard. However, Wicoletf, Inc. concinues to
sall the product out of Inventory. GAF Corporation spld ctheir plant in Erie,
P4 to Quin-T Corporation, and that plant is still producing asbestos
illboard. The other Guin-T Corporation plant in Tilton, HH still produces an
agbestos product, but they heve decided to reclassify it as electrical papei.
Therefore, ther¢ iz curlently only one deonestic primary processer of asbestos
millboard. That plant consumed 436 tons of asbestos fiber in producing 381
tons of asbestes willboard in 1985 (ICF 19%86).

There were aight secondary processors of asbestos millboard in 1981 (ISCA
1282b), Since that time, four companies have stopped processing asbastos
rillboard. The four compenies which still process ssbestos millboard are:
Capital Rubber & Specialty Company, Fluorocatbon Metallic Gasket Division of
Sepeo Conpany, Lamons Mecel Gascket Company, and Parker Hannafin Cerporation.
All four ¢ompanies process millboard for producing gackets. Capitzl Rubber
and Specialty Company imported millboard im 19853; no other ioportesrs of
asbesteos millboard were identified (ICF 1984; ICF 198£). The other thres

conpanies purchased approximately 120 tons of asbestos millboard (ICF L%86).
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6. Trends

Total armual production of asbestos millbeard has deelined dramaticzally
from 2,767 tons In 1581 to 581 tons in 1985, This dacline may be somewhat
overstated because Quin-T Corporation’'s plant in Tilton, NH believes that
their 1981 millboard production sheuld have been clagsified as slectrical
paper. HNonetheless, this decline is expected te continue, end Quin-T
Gorporation's plant in Erie, FA planz to stop ptoducing asbestos millboard in
1988 (Quin-T 158G6a).

D. Subgstitutes

The major advancages of asbestos millboard are its resistance to heat,
fire, rot, and corrosieon; ics tensile strempth, and Les lew price. In
general, the substitutes can match or exceed the heat and fire resistance of
asbestos millbeard, but they do net cffer as much ret or corrosion resistance
or as much tensile strength. In addition, all the aubstitutes are more
expensive. Despite these drawvbaclks, the substirutex are expected to performm
adequately enough to replace ashestoc millboard in all its current uses.

For the purposes of this analysis, the substitutes have been grouped into
two categories -- standard boards and premium boards. This has been done
becaugs the performance characteristics of the beards within each category
are similar, even though tTheir exact chemlcal compositleons are different. The
performance characterlstics scross cateperies are, however, different. The
advantages, discadvantages, and prices of asbestos millbeoard and jits
eubsritutes are presented In Tahle 1.

The major subsfitutes for ashestos millbosard fall Into the etandard board
category. The Quin-T Corporation produces & standard board known as mineral
board which ¢an replace asbestos millbeoard. This preduct is composed of &
proprietary combination of Inorganic fillers. It can withstand temperatures
up to 1000°F and can replace willboard in many of its applicatiomns, even

-1 -
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thouph it has & lower tensils strength. It coste over $1.23/1b. (Quin-T
19864a].

Nicolet, Inc. produces a non-ashbestos stardard board knocwn as Nampro
S01{R}). This product is a cement-bound millboard and can be used in gaskets,
electric ovens, strong-boit liners, and welding pads. It has a tempsaratura use
limit of 8R0°F (1200°F Lf strength loss iz notc detrimental) (Hicolexr n.d.).

It costs §1.33/1b. {ﬁicnlet 1986, It has been estimated that these two
standard boards will combine to take 80 parcent of the asbestes millboard
market if asbestos i= banned {Quin-T 1986a).

The remaining substitutes for asbestos millbosard fall intoc the premium
board category. They are more expensive, but they have much highex
temperature resistance. Janos Industriel Insulation Gorporation purchases a
prewium bozrd called Nuboard 1800(R; from a British mamufacturer and
distributes it [n the U.5. This beard censlsts prinarily of minerai flbers
amndl silica. Muboard 1800(R) can‘withstand temperatures up to LB0O°F, This
product can replace ashestos in many of its premium uses, aven though it has a
lower tensile scrength. It costs $2.92/1b. (Janos 19856).

Ricolee, Inc, produces a premiun non-esbestes board known as Nampro
P11{R). This product is an inorganiec-bound millboerd and csn be used in kiln
linare, incinerater linet's, induction-furnace liners, and ingot-mold liners.
It hae a cemperature use 1imic of 1500°F {2100°F if strength loss is not
detrimental (Nicolet n.d.). It costs §Z.46/1b. (Nicolet 1988},

Babcock & Wilcox Company produces a premium non-sghestos board made of
Kaowool{R). Kan%nal{&} coﬁsints either of Kaolin, a netursily sceurring
alupina-silica fireclay or a blend of high purity eluwina and silica. Kaowoel
board has a maximum temperature nuse limit of 2300°F and possesses good

chemical stability with resistance £0 most chemiczls, Kaowool can replace
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asbestos millboard in almost all its premium applicartions, and it cosats
54 .70/1b. (Babcock & Wilcox L5B&3.

Cotronics Cerporation produces a premium non-ssbestos board celled Ceramic
Board 360(R). Thisz product Iz made from high purity refractery fibers which
are interlaced and bonded with an inorgenic binder. It 1z resistant to
oxidizing and reducing stmespheres, melten non-ferrous wmetals, steam, and most
chemicals and solvents. It also hes a continuous use temparature of 2300°F.
it cen be used in rigid high temperature gaskets, heat shleldi..thtmlcnl
reacter insulation, and hrazing fixture supports; it cests §1,88/1lb,
(Cotronics n.d.}.

Carborundum Corperation produses a premium non-astestos board called GH
Board made of Fiberfrax{R). Fiberfrex(R) consists 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 does not conduct electriclyy. GH board can substitute
far asbestos in all applications where tensile strength iz not imporcant, and
it costs §5.05/1b. (Carborundum 19863, The premium boards are estimated to
teke the remaining 20 perr'.ent. of the asbestos millboard market if asbestos is
barned (Quin-T 1986a). All the inputs for the Regulavory Co=str Model are
presented in Table 2.

E. Suamary

Asbestos millboard is essanciaily a heavy cardbeard product which can be
used for paskecing, insulation, fireproefing., and rasiscanca against corrosion
and rot. It 15 typlcelly used in gaskecing applications and as a liner in
industrial boellers, furnaces, and kllns.

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

Erie, PA plant. This plant consumed 435 tons of asbestos and produced 581
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tons of mwillbeard. Quin-T Corporation plans to stap processing asbestos in
1988,

The major substicutes for asbesteos millbeard are mineral beoards., If
arbestos ware banned, it is estimated that stsndard ullinﬁral boards would
capture 80 percent of the market and that premium mineral boards would capture
the remaining 20 percent. The price of eszhestes millboard is §0.88/1b. The
average priece of standard minera] board is $1,28/1b. and the everage price of

pramium mineral board is $3.40/1b.



The projected matket sheres for standard board and for premium board were
estimated by Ray Heldt, Sales Manager, Quin-T Corporation {the only domestic
producer of asheseos millboaxd).

The price of standard board was computed by averaging the prices of the
two standard hoard producte. The average of Quin-T Corporation’e ninaral
board (51.23/lb.} and Nicoletr, Inc.'s Rampro 901(R) ($1.33/1b.) ig §1.28/1lh.

The price of premium board was computed by sveraging the prices of the
five presium board products. The average of Janos Corporation’s Nuboard
1BGOCRY (52.92/1b.), Ficelet Inc.'s Nampro 9%11(R} ($2.46/1b.), Cotronics
Corporation’s Ceramic Board 360(R} ($].88/lb.), Babeock & Wilcox Compeny’s
Kaowpol(R) board (5&4.70/1b .}, and Carberundum Corperation’s GH Bosrd(E}

{$5.05/1b.) 4s 53.40/1b.
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1¥. ASRESIQS EIFELINE WEAP

A, FProduct Dageription

Pipeline wrap is an asbestos felt product, "It Is composed of at least £5
percent asbestos with the balance being cellulose fibere and binders such as
starch end latex. It 1s menufactured on conventional papermaking machines in &
procecs similar to that of ashbesteos roofing felt. The ingrediente are combined
end mixed with watef. This pixture is then fed through » series of machines
that apply heat and heavy rollers to produce a felt of uniform thickness., The
felt i=s then coated by pulling it through a hath of het asphalt or coal tar
until it is thoroughly saturated. The paper then passes over anvther series of
rollers which set the coel tar or asphalt onto the felt., Hext, Lt passes over
& series of cooling rollers that reduce the temperature and provide a smooth
surface finish. The felt is finally air-dried, rolled, and packaged for
sarketing (Krusell and Cogley 1982,

Fipeline wrap is primarily used by the oil and gas industry for ceating
ite pipelines.l There is also some use by the chemical induscry for
underground hot water and steam piping. FPipeline wrap is occasionally ussd in
above-ground applications, suth &z for special piping in cooling towaers.

Fipeline wrap itself is only one product used in the coal tar enamel method
of coating pipes. The coel tar enamel process involwes five steps. First, a
primer i= applied directly onto the pipe. Second, when the primer dries,
heated coal tar is applied to the pipe as it is rocaced. Third., a glass mat is
applied over the coal tar. Fourth, the ashestos felt is wrapped onto the pipe

by high-speed wrﬁpping machines. Finally, the plpe is coated

Ifhe Department of Transportation has mandatred that all oil and gas
pipelines be ccated.

-1 -



with kraft paperz {Power 1986e). The asbestos felt helps protect the pipe from
moisture, corrosion, rot, and abrasion.

B. Preoducers and Importers of asbestocs Fipeline Wrap

There wers chree primary processors 2nd one secondary processor of ashestas
pipeline wrap in 1981. The primary processaors were: Celotex Gorporationm,
Johns-Manville Corporation (mow Manville Sale= Corporation), and Hicolet,
Incorporated (TECA 1982a). The secendsry processor wes Aeroquip Corporation
(ISCA 1%B2b). There are currently no domestic processors of asﬁastus plpeline
wrap (ICF 1986). However, Hicolet, Inc. ik selling the product out of
imventory and may restart production if Jdemand warrencs it (Nicolet 1%86a). In
addition, Power Marketing Group distribufes asbestes plpeline wrap which it
ieports from Manville Sales Corp. (formerly Johns-Manville Corp.) plants in
Canada. No other importers of asbestos pipeline wrap were identifled, and
nelther firm iz aware of sny ocher producers of distributers of this product in
the U,5, {ICF L%B4; ICF l986),

¢, ITrands

In 1981, 2,150,615 squares of asbestos plpeline wrap vera produced {TSCA
1982b). HNicelet, Inc. has refusad to divulge information on 1585 fiber
consumption or plpeline wrap output. Power Marketing Group has provided
infermation from which one can estimare cutpuc and fiber consumption for both
companiess. Total fibar consumprion and pipsline vrap production are presented
in Table 1. Finally, it should be noted chat 198& sutput may be much lower
because MNicolet, Inc. has stoppad producing the preduct snd ii_cnly galling it

cut of inventory.

Ipraft paper consists of wood snd cellulose fibars.
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Iable 1. 1983 Asbestos Fiber Consumption and
Ashestos Pipelina Wrap Production®

Fiber Consumptien  Pipeline Wrap Production
{in sher:t tons) _(in squares)

Total 3,323.3 742,383

Gfomputations underlying these estimates are in the Attachment,

b1 gquare = L00 square feet -



D. Substitutes

The usa of ashbestosz in pipeline wrap is desirable beceuse of its resistance
te chemicals, retting, and decay; its dimensional stabilicy; amd its heat
resistance (Reod 198&6), It iz slso unaffested by corrosive envirenments,
cenmot be attacked by vermin, and parferms in the most severe salt water
conditions (Power 1986a)., These gualities are important for underground
pipeline wrap that iz used to prevent the detericration of pilpeline buriad in
sarth or under water.

Power Harketing CGroup and Nleolet, Ine. both 3ell a non-asbestos nincral fe=lt
which can be used instead of ashbestes pipeline wrap. FPower Marketing Group
sells its mineral felt for §5.80/100 square feet, the same price as its
asbestos felt., This produst eppears to have the same advantages as the
asbestos product -- resistance to chemicals, rotting, and decav; dimensional
stability, and heat resistance {Fower 1986b). However, it doss not have the
proven track record of asbestos felt becsuse it is & mew product. There are
instances of asbestos plpeline wrap being In the ground for over fifty vyears, a
track record which makes companies reluctant to replace this successful and
proven product.

Nicolet, Ine. refers to i1res minaral felt ae Safele(R). Safelec(R) i= a
combination of minerals, fibats, and bindsrs. It containe & minimm of 75
percent non-bicdegradable components. Safelt{R) is availabla in twe types --
Y60 and 966, Safelt 266 1s more deuse amnd is therefore so0ld in & thinmer layer
{Nicoler n.d.). They are both priced $6.20/100 zguare feet (Niceolet 1988a),
but product licetature srartee that applizcation costs are lower than asbestos
wrap because of rheir superior wrapping charactaristice (Nicolet n.d.). This
characteristic is not modeled because Nicolet officials would not quantify this
advantage and coaters could néeither confirm or demy its existance.

Powar Marketing Grouwp alsc sells a Fiberplass felt called Duraglass(R). It

- & -



is priced 55.80/100 square feer. They have had problems, howevar, in using 1t
in the coal tar enamel method because it does not seem to bond well. Power
Hanufecturing ls currently 1n the process of reformulating the preduct in oxder
to rectify this problem (Power 1986h). A summary of the charactarisries of thae
acbestos subsrirtures iz presentaed in Tahle 2.

The All anmerican crude oil pipeline, a major cross-country pipeline, 1s being
coated with & new coal ter system which does not use any asbestos or mineral
felt, & 20 omil thickness of coal tar enhanced urethans Iz applied first. It
iz follewed by a 1.5 inch urathane foam lavar. The final step iz to apply a
covering of Polykin tape {(Fipeline Dipect 1986). Since this method har ne
history, we do not know its advantages and disadvantages.

These are the only direct substitutes for asbestos pipeline wrap in the coal
tar enamel method of costing pipes. However, there are seven other mathods of
coating pipes: asphalt enamel, thin-film powder, bonded polyethylene, tape,
axtruded polyethylene, sintered polyethylene, and insulation (Pipeline Digest
1%86). The 1985 market shares and output levels for these processes are
presented in Table 1.

The <¢oal tar enamel method is the only methed of coating pipes that presently
uses azbestos plpeline wrap. Ino 1985 ie accounted for 14.39 percent of the
pipeline costing market (Pipeline Digest 1986). In the event of an asbestos
ban, plpeline coaters and cll industry representatives belleve that asbestos
felt uzed in the coel tar enamel method will be replaced by mineral and
fiberglass felts, beth of which ave geod subztitutes (Arce 19856, Energy
Coatings 1986). They do not expect the market share (14,39 percent) held by
the coal tar enamel method to be tsken over by any one or all of the other

seven metheds just because asbestos fale will be unaveilable. Thus, it has
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Table 2. 1985 Market Shares and Qutput of

Pipeline Coating Processas

Cutput Market Shatre

PFrocess (square feet} {percent}
asphalt Enanel 200,000 .03
Goal Tar Enamel 88,439,891 14.39
Thin-Filo Powder 263,807,418 42.39
Bonded Folvethylene 28,293,723 4, &0
Tape 8,231,037 1.34
Extruded Felyethylene 196,255,978 31.93
Sintered Folyethylene 13704 375 2.21
Insulation 15,602,44l 2.54

Source: Pipeline Digest {1986},

-7 -



Lbeen aseumed that substitution will be entiraly for asbestos felt kather than
for the coal tar enamel maethed.

The inputs for the Regulatory Cost Modeal ara presanted in Table 4. It has
been assumed that Fower Marketing Group or some cother company will formulate a
mere successful fiberplass felt which will take 20 percent of tha market (Arcoe
1486). The remaining 80 percent of the market will be taken by mineral felr.
Because this iz a new product, there Ix no data on projected market :hlrtl. Ax
a result, it is assuwed that the current market sharea of the ﬁrnducers ¢f the
asbestos product will apply to the substitutes as wall.? This will result in a
48 percent {0.80 x 0.50) projected market share for Power Marketing Group's
pineral felt and a 37 percent (0,80 % 0.40) projected market share for
Safelt{R} (Nicolet's mineral felt).

E. Sumpsry

Asbestos pipeline wrap is a felt product used in the coal tar enamel method
of ceating pipes, This product is hot beling produced in the V.5, although one
company was selling it out of inventory and ancther company was impoerting it
from Canada and distributing it. Total domestic production of this product i=
estigated to have been 296,9&9 squares in 1585,

It has been assumed that adeguate substltutes exist for asbestos felc, and,
therefore, pipeling coaters will not switch to alternate uwethods of coating
pipes in the case of a complete asbestos ban. It is estimated that 20 percent
of the marker will be taken by fiberplass falc rhat costs 55.80/square. The
remaining 80 percent will be taken by minaral falts. Bacaues the twae
distributcrs of asbestos felt are also the major distriburors of minersl felt,
it Ils assumed thst they will both retein their current market shares. Hence

Power Marketing's mineral felt will capture 48 percent of the

*We carmot look at che Trends in market shares because 1981 data for
Power Marketing Group are not avsilable,
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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 g price of $6.20/square.
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ATTA ENT

The asbastos £fiber consumpeion and azbestoz pipeline wrap output for Powar
Marketing Group and Nicolet, Ine. were computed using the follewing
methodology. Fower Marketing CGroup estimated that 00 sgquare feer of sarurated
pipaline felt weigh 13 lbs, Because the saturated felt Is 23 percent asphalt
or tar coating, the unsaturated felt weighe 10.57 1bs. (13/1.23). Becausa the
unsaturated fel: {5 approximately 85 percent asbestos, 100 square feei of
pipeline wrap concaln B.9¢ 1lbs. of ashesto=z {(10.57 % _E5). Therafore, che

asbestas product coefficient is 0.0044% (8.98 1bs./squarte ¢/ 2,000 lbs, /ton)

tons square.
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V. BEATER-ADD GASKETS
4. Product Desceription

Cackets can be described as materials used to seal one compartmant of a
device from snother in non-dynamic applications such as engine and exhaust
manifelds. Asbestos gaskets, used mainly to seal connections and prevant
leskage of fluids between solld surfaces, can be claasgified into tweo
categories; Penter-aﬁd and compressed sheet. Compressed sheet gaskets are
digcussed in Section RRAVIT.

Asbestos beater-add gaskets, are less dense, use shorter asbestos fibers,
and have lower tensile strength than compressed asbestos sheet gaskets.
Consequently, beater-add gaskets are used in lass severe applications and ac
temperatures ranging up to 750°F. At temperatures between 250-750*F asbestos
beater-add gasketing can withstend pressure ranging betweem vacuum and 1,000
sl (Unlon Caxbide 19877, Beater-add pasketing comes In a continuwcus roll
form (reducing waste during die cutting), is more dimensiomnally uniferm, and
is less wxpensive than sheet gasketing (IGF 18863,

Asbestos beater-add pgasketing is manufacturedl by a technique umpiuying a
paper making process, using fourdrinier or cylindrical paper machines to make
paper from a viscous slurty ol asbestos and liquid binders. The asbestos
fibers are incorporated within wvarious elastomeric binders and other fillers
o form the heater-add paper. These products are uzed extenzively for
internal combustion aspplications and for the sealing componant of spiral woeund
gaskets (Union Carbide 1987). Beater-add gaskets generally contain 80 te 80
peroent aﬁbestnslin combination with 20 te 40 percent binders and are used

primarily in the transportation and chemical lndustries as:

IThe binder is added during the beater processz, hence the name
"beater-add”.
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. head, carburetor, exhaust manifeld, and transmission
gaskets to prevent leakape of oil, fuel, water, gas, or low
pressure steam In automobililes, traims, airplanes, and
ships; and{

. flange, spiral wound, and peneral service industrial
gaskets to prevent leaksape and potentisl reactions of
chemicals in reactors, compressors, heat exchangars,
digtillation cclumns, and similar apparatus (ICF 1986},

The particular birder used in a beater-add paper determines the materisl's
sultability for use in water, oil, fuel, or chemical :etnvirumnts. Since the
proportion of flber to binder determines the intended tnmpnrntu?n Tange,
differant gradegs of achestos beater-add gaskets are available for diffarant
temperature use limits. Latex is the most popular binder, but styrene-
butadisre, zeyylie, acrylonitrile, neoprene, fluoroelastomeric polymers,
rubber, polytatraflurroethylene (PTFE), amd silicone polymers are also used
{KTusell and Cogley 1982).

Gacketing paper is uswally produced In a sheat or ghest roll that varies
in thickness from approwximately 1/64 inch to 3/16 inch, Gaskets are
fabricated to customer-gpecifiad sireg and dimensions from these ghest rolls.
Thay may be used in this form with no further febrication required, or they
may be processed further by rﬁinforcing them with wire insertioms or by
jacketing the paper with various metal, foils, plastics, or eloth (ICF 1988).

B. Exoducers and Ipporcers of Asbestos Deater-Add Gasketing

In 1985, four companies, at five locationa, Armstrong Werld Industries
(mkm,WLHﬂHmww&&?memmtmhﬂhﬂm,wnucwp{@mﬁk
Falls, WY and Covington, TH), and Quin-T Corporaticon {Erie, PA) produced
asbestos beater-add gasketing. A fifth cobpany, Bolse Cascade Corperation
(Beaver Falls, NY) produced beater-add gasket= in 1281, but did not supply
information for the ICF survey., In order toe account ft;r the cstimated
production of this company, a methodology was developed te allocate the

industry aversped trend to the non-responding companies (Appendixz A). The
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consumption inm this category for 1985 is estimatad, therefore, to be 12,436.4
tons of fibers used to produce 16,505 toms of beater-add gasketing, Tsbla 1
lizts the total productien of beater-add gaskets, The beatey-add gasketing
market was estimated to be worth £24.8 milliom in 1985, bezed on an EVETAES
price of $0.75 per pound [ICF 19856},

Beater-add gasketing is mot imported to the United States. RBeater-add
gasketsz were, however, imported by forelgn automobile manufacturers,
Kawasaki, Toyota, and Suzuki heave in cotal reported imports of 361.35 tons.
Other auto makers alse imported bester-add gaskets, but the setual import
volume for 1%85 was not available (ICF 19863},

¢. Irends .

Between 1981 and 19853, Regers Corp. (Rogers, CT), Nicolet, Inc,

{Worristown, PA}, and Celotex f{Lockland, 0H), three manufacturers that
fermerly produced asbestos beater-add gasketing, either substituted for
asbestos with other materials or discontimued their operations. During those
four years one company, Lydall Corp. (Heosiek Falls, NY}, initlated
pruductiun.j Total producticn of asbestos bheater-add gasketing paper declined
by 37 percent between 1%81 and 1%83 resulting In a reduction from 26,039 tens
to 1&,5305 tong (ICF 1326, ICF 1985}.

All six manufscturers are currently producing substitures fer their
products, The substlcutes currently hold about s 50 percent share of the
gasket market (ICF 1986), but as concern about asbestos pgrows end substitutes
gain wider acceptance, the production of beater-add asbestos gaskets is 1ikely

to decline further {ICF 1988).

Eﬂaskets. as opposed to gesketing, are custom made by secondary
processors for thely customers,

3L'_?dall Corp. purchassd the beater-add gasketing business of Rogears Corp.
in 1984, and subsequently moved the operation teo their Hoosick Falls, NY
location,

N



Table 1. Froducticn of Ashestos Beater-Add Gasketing and
Asbastos Fiber Consumption

198
Fiber Conmumption 1985 Production
{ghort tons) (short Tons) Reference
Totsl 12 436 4 16,505 ICF {1988}




D. Eubsgigutes

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 processing, and subsequently intertwine within ir
snd become the strengthening matrix of the product. Gaskets made using
sshestos contein as much &5 80 percent asbestos fiber, some of which has bean
enployed as a filler. The halance of rhe product js rhe bindar vhich holds
the ashestos in the matriz. Industry leaders indicate that they have been
unable te £ind & single substitute for asbestos that can reproduce all of its
gqualities and have been forced to teplace ashestos fiber with & combination of
suhetirture materisle, including cellulose, aramid, glase, PTFE, graphite, and
ceramic fibers. Asbestos used as a filler has beep replaced by ether flllers
{e.g.. ¢lay, mica).

Formulations of substitute products most ofren Include a combination of
substiture fibers and fillers in order to reproduce the properties of asbestos
necessary for a patticular appllcarion, Forawlacion of substltute products is
donie 3¢ as to meet the performance requirements on an applicatlon-by-
application bagis (ICF 149B8). For the purposes of this analysis, the
substitute products have beett grouped into six majer catepories according to
the type of asbestos substitute used:
rellulose fiber,
sYemid,
fibrous gless,
polytetrafluorcethylene (FIFE},

gtaphice, and,
ceramic fiber mimtures {ICF 1986; Palmetto Packing 1986).

Table 2 presents the charscteristics of the substitute materiale,
The estimated current market sharas for the different substituts
formulations are prasented im Table 3. For all hearsr-add zpplications,

acshestos-based producers stilil occupy 50 percent of the market, It Iz evident
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Table 3, Estimated Matket Share for Ashestos Substitute
Fibers in Beater-idd Gasketing

Estimated
Market Share
Fibar {percent) References

Callulase 25 ICF 19R&

Palmetto Packing 1986
Aremid g ICF 1984

Falmetto Facking 1%86
Class 20 ICF 1986

Falmetto Parking 1984
PIFE 10 ICF 1986

Pelmetto Facking 1986
Graphice 10 Tmion Carbide 1987
Ceramic 5 ICF 1986
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from the survey of asbestos processors, however, that the market share of
ashestos-free beater-add gaskets 1s increasing rapidly as companies replace
asbestos 1n some Applications. One obstacle teo complete replacement of
asbestos paskets by substitute products s military contract speclifications
that require ashestos gaskets.

1. felluvjose Fibey Mixtuyes

GCelluloze fibars are penerally milled from newéprint or other waste
forms of cellulose (e.g., vegetable matter) im the presence of additives which
eage grinding and prevent fires during processing. dCGellulese fiber gaskets
usually contain between 20 and 25 percent celiulose fiber and 50 To 55 parcent
fillars and thickeners. The remaining 25 percent ig usually an elastomerie
binder {ICF 1986),

Traditionally, celluloxe fibers do not resicst pressure well and crush
ezeily. Howevar, proprietary methods have baan found to reinforce fibers.
This results in sxcellent crush regsistance, excellent dimensional stability,
and geod sealability below 350°F. Celluloge gagkets can substitute for
ashestos beater-add gasketsz in low tempersature applications (below 350°F) such
as with oil, gae, organic snivents, fuals, and low pressure stean.

Taree producers of asbestos beater-add gaskets also preoduce cellulose
based gaskets., They are Armstrong World Industries, Hellingsworth & Voses, and
Lydall Corporation (ICF 14986).

Ammastreng Werld Industries of Pulton, N¥, the largest producer of ashestos
contalning beater-add gaskets, produces a line of asbescos-free, cellulcse
based gaskets, Synthescal(R), Armstrong indicated that the asbestos-frea
forpulation costs more to produce and yields a preduct comparable In quality
to the asbestes product for applications with an npera%ing temperaturs undex

350°F (Armstrong 1985).
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Kollingsworth & Vose alse produces 2 line of eslilulose based, asbestos-
fres gasskets. The formulation includes mineral fillears and an elastomeric
binder. The company cited no qusality problems with their asbestaes-free gasket
line that costs more te produce {(ICF 19B6aj,

The Lvdall Corporation alse produces cellulose based gaskets that cost
more than the asbestos formulation. Company officials indicated that these
ceilulose based products can only be used In temperatures below 350°F (ICF
198E).

Reinforced callulase bhased gaskets have increased Iin popularity in the
past few years. These paskets can duplicate all asbestos performance
paramesers, excepk high temperaﬁyre resistance. Although they can be used et
& maximum continuous operating temparature of 350°F, their life is
substantially shertencd in temperatures over 95°F and they camnot be used in
even nild pressure applications {Union Carbide 1987). But in the right
cpetating envirorment, manufacturers indicate that the service iife of these
asbestos- free gashkets is the same as that of asbestos gaskets (ICF 1986).

In the svent of an asbestes ban, cellulose fiber formulatioms in
combination with clay snd mwineral thickeners are estisated to captura 25
percentc of the packerting marker (Table 3}. Prices would be expected To riss
20 percent to $0.90 per pound due te incressed materlal and production costs
{ICF 1%B6&, Palmetto Facking 198&).

2. Aramid Mixture

Aaramid fihers are used in ashesrog-frea paskers hecanse they sre
highly heat resistant &nd scrong (ten times stronger than ecael, by welight).
Aramlds are at least seven tioes more expensive than asbestos, by weight, but
2s they are less dense and stromger, less 18 needed for reinforcement

purposas. AT high temperatures (above B00°F), the fiber physicelly degrades,
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and it can only be used in spplications where pressure service is below
1,000 p2i (Unlon Carbide 19873,

Aramid pashets are usually 20 percent aramid fiber, by weight, and &0 to
&5 perﬁent filler. The remaining 20 to 25 parcent is binder that keeps the
fibers in & marrix. Typical applications include gasketing fer internal
combustion englnes in off-highway equipmenc, diesel engines, and compressors,
These applications require & very strong gasketing material that will
withstand moderate temperatures {ICF 13863 .

Thermo-Tork (R} is &2 trade name for the line of aramid-containing gasketa
that Armscrong World Industries markets for operating temperatures over 350°F
(armstrong 1967). The content is a proprietary mixture of aramid fibers and
other fibers and fillers chat changes according to Intended cperating
parameters. Many types of Therio-Terk (R) gaskets are avallable, each with
different combinations of suitable cperating temperature and pressure ranges
{Armstrong 1987). The various types of gasket were designed for specific
spplications, such &s:

s Bozll engines amd motors,

" gealing fuels, fluids, and het olls,

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

. compressors and cransmissions (Armstrong 1985).

Suitable temwperaturses can rangs up to 800°F, and pressures can range up to
1500 pounde per sfquare inch.  Armetrong indicated no diminished quelity wvith
the non-asbestes pgaskets. In fact, greater sealshility i= nftaﬁ found with
the Thermo-Tork (R) gaskets,

Hollingsworth & Vose identified strength and high temperature resistance
as the reasons for selecting aramids for asbestos beater-add replacement.
Their formularion includes mineral fillers and elastooeric binders. The
agtimated cost of the arsmid preduct was 1.5 to 3 times ag ouch as tha
asbestos preduct resulting in gaskets that cost $1.69 per pound (ICF 19B6).
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Although aramid products are expensive, their high tewpsrature and
pressure limits make them very attractive for gesket applications. Thus, the
estimated market share for aramid products would be about 30 percent of the
total asbestos market in the event of an apbestos ban (ICF L98&).

2. FEjbrous Glass Hixtures

Fibrous glase i= generally coated with a binder such asz neoprene,
tetrafiluercethylens {IFE), or graphite in the manufacturing precesa to make
gaskets., The glass fibers are rslativaly aasy to panufacturs Inte thie
paterial,

Fibrous glaes paskets can be divided intoc two groups, "E* glaes paskets,
and "8" glass gaskets, deperding upon tha type of glass fiber used In the
forpulation, YE" glass is one of the more common glass fibers, and it iz
occasionally mapufactured into a gasketing which is used as a jacket around a
rlastic core of carbom or aramid fibers and other material (0GT 19BE}.

*E' glass gaskets are switable for applications whare the operating
temperature iz below 18000°F. Aabove this temperature, the gasketing leaesz 50
percent of its tensile str&ngth. The material can be used with most fluids
EXCEPL BLIONE caustics.

The second type of fiber, "S5" glass, waz developed by NASA and i
recognized as the superior glass fiber in use today (OGJ 1986). This waterial
iz occasiomally used as & jacket around a core of graphite and othar Ffihers.
This beater-add gaskefing is caustic reslstant and can be used In applications
with eperating temperatures that reach 1500°F (0GJ 1986).

It i{s estimated that glass gaskets will capture 20 percent of the total
asbestos beater-add gasketing market and will cost twlce as much as the
dsbestos materlal. Thus, the price wlll be §1.50 per pound (Palmetto Packing

1980, ICF 1988),
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4. Polvtetraflucrcethylens {(ETFE)

Fiber= of polytetrafluoroethylene (PTEE) 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 1285). PIFE alsc has good dielectric
strangth and impact resistance.

PTFE can be used In specialized applicetions because it has been approved
by the FDA for contect with food and in medical equipment. In addit@on, it
does not stain the fiuvid with which it has contact (Krussel and Cogley 1%82),
The finished product is 3.3 times as expenslve &8s the asbestos product

resulting in gasketing material costs of 52.62 per pound. PTFE gaskets will
capture an estimated 10 percent of the total asbestos market in the case of an
asbestos ban (Pelmetto Packing; ICF 198E&).

2. Siaohdlg

Flexible graphite& iz made from natural flake graphite, expanded
geveral hundred times inte a 1ipght, fluffy material by mixing with nitriec or
sulfuric acid. Tt Is then calendered into 8 sheet {without additives cr
binders) (Chem. Eng. Wews 1986). It is extremely heat resistant and
Inherently fire-sefe {(because It does not contain bloders). CGraphite gaskets
are suiteble for applications where the operating tenparatures reach 5000°F in
nov-oxidizing atnoepheras, In the presence of oxypen, the material iz limited

to use below BUD"F (Chem. Enpg. Hews 19286}. The paskets have sxcelleant

40ther forms of graphite with similar properties are also aveilable
(e.g., carbonized viscose rayon), but are grouped im the category for
convenlence
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chamical resistance with the exception of strong mineral acids and can ba used
up toe 1,500 psi5 {Union Carbide 1987).

Graphite materiel Iz sffen used in oil refinaries and oll £iels
applicacionz because of its high temperature rasistanre. A wire can be added
to increase strangth in high temperature, high pressure applications. (DGJ
19856} .

Graphite is an zxp;nsive macerial, but the additlion of various fillers
heaips keep the cost competicive with cother substitute paterlials. Graphite
gaskets are estimated to cost twice as much as ashestos beater-add gaskets,
resulting in & cost of $1.5%0 per pound. This substitute‘s marker share is
estimsted to be LO percent of the total asbestos gasketing merket, but this
walue is likely te rlas to 30 percent for internal combustion engines, amd to
20 percent for all applicatiens (Union Carbide 1927).

6. Ceramic Mixtyres

Ceramic mixtures ate made from high purity silica/alumina fibers
that are thoroughly interlaced in the production process and bonded with
#ither an elastemeric or inergsnic binder. The elastomeric binder can be wsed
when operating temperatures do not rise sbove BO0°F, while inorganic binders
can be used for all operacing tempsratures. CGeramlc flber products are heat
reslstant, chemical reslstant, and very strong; this ensbles them to be used
under stressful operaticg conditions,

Three major companies that produce caramic paper used for gasketing
purpsges are: Cotronlcs Corporation, Carhﬁfundnm Corporation, and Ouin-T
Gorporation. Omly Cuin.T {s aleo an ashestos beater-add paskating producer.

Cuin-T indicated that their formulation for asbestos free gaskats was

*Unlike other pasketing materlials that exhiblt & temperaturs/pressurs
dependence, flexible graphite is able te 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 manufacturer stated that the ceramiec mixture 15 mot as resllient as
achestos and not as resistant te oil, but claimed that this was not
detrimental to the function of geskets in oest appllcations.

The price of ceramic gaskets is estimeted to be three ctimes that of the
asheatos products they replace, resulting in a cost of $2.25 per pound. The
pervice life of the substivute producst iz 5 yeare, as 1: that éf the ashestos
gasketr (ICT 1986).

E. funpary

1t appears that substitutes Ior asbestor containing gaskets currently
axict. These producte cost more to produce, however, and may not perform as
well in all applications. Because no single substitute fiber exists,
manufecturers have been forced to replace asbestos with & combination of
substitute materials, including cellulose, aramid, glass, graphite, PTFE and
ceranmic fiberz. The substitute materiasls are a combination of fihers and
fillers designed on an applicetion-by-application bagis.

The extimation of market sh;rES and pricas of the substitute formulations
in the event of an azbestos ban relles to & larpe extent upon educated
judgments of industry expetts. Table & summarizes the findings of this

anelyeis, and presents the deta inputs for the Ashestos Regulatory Cozt Model.
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