Construction Products Division

December 4, 1986

TO: McKay Pugmire/CPD Libby
FROM: G. E. Poling
SUBJ: ' LTEV Idea

cc: R. J. Bettacchi
P. M. Keeffe
W. J. McCaig/CPD Libby
J. M. Ramsey
J. W. Wolters

Thank you for the idea for using LTEV as an asbestos replacement in valve packings.
The Specialty Vermiculite group is aggressively pursuing numerous asbestos
replacement applications using vermiculite in various forms including;

expanded, ground, LTEV and dispersions. 1 have forwarded your idea to Paul

Keeffe, Sales and Marketing Manager for Specialty Vermiculite for evaluation. I
expect Paul will be in touch with you in the near future to discuss your idea
further.

A

G. E. Pofing

GEP:mg
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- ) CONSTRUCTION PRODUCTS DIVISION

IDEA RESPONSE

TO: IDEA INITIATOR McKay Pugmire

FROM: IDEA MANAGER G. E. Poling

IDEA NUMBER v-8 DATE RECEIVED 12/1/86

IDEA LTEV or Vermiculite as an asbestos replacement in valve packing and

other specialty gaskets.

TYPE OF IDEA [[] STRATEGIC MOVE [] cost rEDUCTION
(] NEW BUSINESS DEVELOPMENT [] omer

D CURRENT BUSINESS DEVELOPMENT

IDEA FORWARDED TO EVALUATOR P u' Keeffe DATE SENT _12/1/86

FEASIBILITY ASSESSMENT DUE DATE 1/15/87

!
SIGNATURE /417 P,L_)\ DATE _12/1/86

CcC: J. Ramsey
Evaluator's Supervisor Bill McCaig
JMR/bac

IPR-3/jmr2
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Technical Overview:

e ———————— e

Ashestos substitutes for valve packing
in the petrochemical industry

R. H. MACDONALD, Staff Engineer, Exxon Company, U.5.A.

—— ———— o ——

Rudy MacDonald
received his de-
gree in Mechani-
cal Engineering i
from the Higher
Technical College
in Haarlem, The
Netherlands and
his Masters de-
gree in Business
Administration
from Bryant Col-
lege in Smithfield, Rhode Island. During
his 17 year career with Exxon, he has
completed overseas assignments in
Aruba, Netherlands Antilles and for
Aramco in Saudi Arabia. Since 1982 he
has been a member of the Exxon Engi-
neering Standards (EXES) Subcommit-
tee on Piping where he directed the
development of the current Exxon fire-
safe valve swandards and fire testing
procedures. Mr. MacDenald is responsi-
ble for certifving fire-safe valves for the
EXES Comminee and in this function has
had the opportunity to experiment with
various asbestos substitutes. He is cur-
rentlv a Staff Engineer ar Exxon’s Baton
Rouge Refinerv specializing in piping
compaonents. He is also a member of the
ASME.

In recent vears some well known manu-
facturers have removed asbestos prod-
ucts from their product lines. Compli-
ance with governmental laws and
regulations as well as potential liability
are the reasons generally stated for such
actions. li is cxpected that ashestos prod-
ucts will become less and less available
in the future.

This article addresses the qualities that
allow a material to be considered a true
asbestos substitutc and outlines the cur-
rent findings of the suitability of these
substitutes for valve packing applica-
tions. In 2<ddition. through the course of

the article, several areas will be noted
where further research or development of
industry standards are required. While
there are several materials claiming to he
asbestos substitutes. no material exactly
matches the qualities of asbestos. How-
ever, pure graphite exhibits many of the
qualities considered for a true substitute.

What is considered
a true ashestos suhstitute?
To answer this question, one should
consider all the posirtive characteristics of
ashestos. A true substitute must be as
good as asbestos in reliability. fire integ-
rity, and have a wide range of service
applications as well as be an economical
substitute. Some potential suhstitutes in-
clude PTFE. graphite. aramid based,
ceramic based and mica based products.
Reliability - Asbestos is a well known
and dependahle matcrial with years of
operating data available. Substitutes are
not as well known and operating dada is
often not available. Furthermore, many
mandfacturers are reluctant 10 Jdivulge

50 NOVEMREQ 108fi CNERIN AL ODAArAs.~
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their product composition The idustry
would be well served by some clear
specification and product application
standards.

Fire integrinn This packing character-
istic should be i major consideration in
all flammable or hasardous material ap-
plications. Since asbestes has proven to
be firc safe. it 1ollow s that its substitutes
should also be fire sare. For many substi-
tutes, this area s one :r which further
research is needed  Pure graphitc
(95 + % carbont has howrwer proven 10
be fire safe in o non-esifisang atmo-
sphere.

Runge of Applaiatien \sbestos is
specified for a majority o renoery valve
packing applications  Theictore substs-
tutes should also exhib:t x wide range of
service gpphicanons Having 4 product
with a wide range of services provides
two advantages First, additional safety
will be ganed trom being sble to stan-
dardize pakiees, therchy minimizing
the  hances of misappisation. Second,
an cconomic advantage will come lrom

10002952
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minimizing packing inventories.

Economic. Finally, the ashestos sub-
stitutes must be economical to compete
in the market place. Duata shows that
although the imual price of a substitute
may be somewhat higher. it will come
into panity with ashestos with wide-
spread use. For example. valves packed
with graphite were innally 5%-25%
more costly than asbestos valve packing.
Now, the custs are equivalent,

In summary, for a material to be
considered a true asbestos substitute it
must equal or exceed all the qualities
outlined above. While no matenal can
indisputably claim to be a true asbestos
substitute, based on carly tests, pure
flexible graphite appears 10 be the closest
to matching the requiremwents. Further
research is needed betore other matenials
can be considered truc asbestos substi-
tutes as outhned above.

Graphite valve packing findings
The remainder of this article will focus
on the application of graphitc valve pack-

ings. For refinery services, a product is
considered to be graphite if it consists of
more than 95% pure carbon, has no
ashestos and the leachable chloride con-
tent does not exceed 50 ppm.

The next step is to determine the best
packing configuration. Data indicates
that the “stucked™ packing configura-
tions outlined in Figures 1 and 2 have had
good results. The stacked configuration
consists of graphite end rings to prevent
extrusion on the top and bottom and die
formed graphite rings in the middle. The
end nngs are made of interlaced braided
carbon with a graphite coating. The die
formed rings consist of compressed
graphite ribbons and should not contain
binders, lubricants or additives not ap-
proved by the Owners Engineer. In addi-
tion, the packing shouid be provided with
a corrosion inhibitor to preclude stem
pitting. Since several inhibitors can be
uscd. the manufacturer should disclose
which one is used. If possible, proven lab
and/or field data should be included o0
substantiate any claims of performance.

After packing type and configuration
have been resolved, the packing density
needs to be specified. Installations have
been successful with densities ranging
from 70 to 85 Ib/ft’. The higher densities
are casier to work with and are preferred
by the valve muanufacturers. However,
once densities reach 100 /¢, field
adjustment can become difficult. Start-
ing with a high density may benefit the
valve manufacturer, but does not give ine
user the packing longevity thatt' _ower
densities will allow. Lower densities will
also aliow the user the flexibility of
packing a nonstandard stuffing box with-
out custom making each ring. It should
be noted that the search for an optimum
density is not over and could be the topic
of a separute article.

An additional area requiring further
development is the standardization of
nng densities. Varying bases are used by
industry to state ring densitics. Some
manufacturers use the density of the
ribbon used to fonn the nng while others
use the density after the ring has been
compressed tn the stuffing box. This is
confusing and can lead to miscom-
munications. The density quoted here is
that of the ring before it is placed in the
stuffing box.

In suinmary, while asbestos is still an
approved packing material, graphite
packing is proving Lo meet or surpass all
the positive charactenstics of asbestos.
Increased usage is lowering the price to
the point that graphite has become com-
petitive with asbestos. Other substitutes
have advantages but to date they have not
proven 1o be tully fire safe nor do they
have the wide range of service appiica-
‘tions. Therefore, until other substitutes
can match all the positive charactenstics
of ashestos, it appears that graphite will
continue to lead as a true asbestos substi-

tute. [ ]
For a reprint of this article, circle 444 on reader
service cand.
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MARKETS

owtinned from page 19)
Fesmgenganese: 1, (C). (¢)

Sondery (78% Mn). ef. 6-28-84 _  Suspended
Smgurted. | 0.0 Pittsdurgh o
Lomagn eh 102485 $305.320

Pessgmolytdenum. Ib Mo, (d), 5.000-1b lots,
ol 8-14-3
Deslet export $365-3.7%

Remvgelicon: ib Si, (c), (), eff. 6-19-86
500 S 35.5-37¢

Famstangston. i W, (d), eft. 10-1-81
UCAR Suspended

Pesspvanadium: 1b Y, packed, (d), eff. 4-1-86
Fovoren $6.30

Slicemanganese: Ib, (d), eff. 7-1-86
1818'/4% 5, 2% C

RONMETALLIC MINEAMS

18.25-18.75¢

Pacas secaned vary snd Sepend upon the charactenstcs of the crm-
@ably. Honce quotations can serve only 2s & general gude to the
s ebienad by producers and desiers for thew product. st— short
. S, Bty o, (8) C.i.L. US ports, (B) 1.0.b. shippsrg; prmt, {c) 1.0.D.
Swnar mil, () cariond lots, (¢) depending on grade. (0)£.0.5 vessat,

@ Fah gt of engn, LS port, (n) nomanad.
Asbestos: mt, (¢)

Quebec, Canadian funds, eff. 1-1.83
M 81764 SR $7l1
N %1481 6D___ %521
. 3159 70 -—- 3308
4 $1083 M — un
S0 $838 7R $164

North Vancouver, BC, Canadian furds, eff. 1.1.82
MA____ 32000 AY ____ . $430-470
M $1600 A2 .. $330:340
A $1050 CP_____ . $760
A 3960 CT %680
A 3810850 CY ______. $430470
AS 3705740 CZ______ $330-340
M. 3610670

Morngville, Vi US §, eff 2.183
a7 $733863 7D —— 3246
Ko _$669 mM_______ _ $14]
SR _$483669 R ________ 310
60 $345-471
Barytes: unground, st
Chenwcal and glass grade

Hand pcked, 95% BaSO,,

notover 1% Fe, (b).(0) — $90

Magnetic or fiotation, 96-98% 8aS0.,

not over 0.5% Fe, (b).(d) — 3116
inported drilling mud grade, specific

prawty 4.20-4.30

cif. Guifports $26-39

Ground, 5t

Water ground, 95% BaSo,

325 mesh, 50-1b bags. (b), (0) ——— $70-165

Dry ground. driling mud grade, 83-

93% BaS0,
* 3-12% Fe, specific gravity
420430 (b),(d) $60-90
imported
4.20-4.30 specific gravity (b).____ $40-55
Seuzite: mt, (d)

Imported Guyana refractury RASC

grade, super cak.ned

fob. Baltimore Md __ _.__ .. ___ $164 76

fob Mobile Ala ____ __ . _ $164 76

tob. Burnsise ta — . __ .. $164 76
Borax:st. bulh, (b}, {0)

Anhydrows __ ___ 3602

€M ocroBer 1986

Feldspar: st. bulk, (c). (d). ()

North Carolina

40mesh, flotaton $57 25
20 mesh, Hotation $29.25
200 mesh, flotation __ . ____ - $7780
Geora

200 mesh __ $76.50
40 mesh, granular $57.25
Connecticut

200meshy o $58.75
20 mesh granuk $43.00

Fluorspar: net ton, bulk, f.o.b. i, Ky.; CaF, content
Metatlurgical

Pellets, 70% effective Caf; $125
Ceramuc, calcrte and sixca vanabile, Caf
88-90% $100
95-96% $170
97% $165-175
In 1004bpaperbag.extra $13.50
Ao, dry basis, 97% Caf
Carloads $173
Bags.etts $26.00
Peliets, 88% effective . ___ $180
Wet fiter cake, 8-10% mosture, sold
drycontent subtract approx. $6.00
European and South Afncan wet fiter cake,
8-10% marsture, sold dry content,
duty pd, mt, c.i.{. East Coast, Great Lakes,
and Gulf ports, termcontracts _ . $140-180
Meucan, st
Metatiurgical, 70% efiective Caf ,
Tampsco, f 0.b. vessel $80.06
Mexican border, 1.0.b. cars $75.63
Acid, 97% + CaF ;, wet filter cake,
bulk, f.0.b. Mexican border $108.33
Graphite {naturafk mt, 1.0.b. source
Flake and crysafiine graphite, bags
Madagascar $320-1,100
German $450-500
Ceylon $300-1.500
Chinese $60-1,700
Amorphous, non-flake—cryptocrystal., 80-85% C
Mexican, bulk $90-125
Korsan, bags $90-120
Kyanite: st, (b), Georgia, raw. bulk
35 mesh $92
48 mesh $102
100mesh $108
200mesh . _ $115
325mesh $144
Baggedmatenaleara . 39
Magnesite: st, bulk
Dead burned gram, fo.b. Luning,
Nev . $228
Bagged $249
98%. f.0.b. Maple Grove, Chio ______ $479
Ochvre: st, 50-1b bags, (c). (d)
Georga »808 ______ $170-190
Georgia #548 $180-205
Georgia =404 ___ ___ $230-2%%
Vegiva, 7Y $500
Vigna,#88 _____ $420
Vigina, #44 ____ $135

Phosphate rock: st, central Florida land pebbie,
R.0O.M., washed, dned, unground bulk, f.0.b. mine
6668% ___ $16-18  70-72%. $21-23
68-70% ___ $1821 74-75% $25-27

Potash: K,0 contained. bulk, munate, 60%
KCl, st

.0.b. Carisbad, N.M_.eff 61686

Standard $45.00
Soluble 62-63% _ . . $76.00
Coarse $50-51

Griar $51 50
f.0.b. Saskatchewan, Canada, eff 6:1-86
Sandard $38 00
Sotuble 62-63% $41 00
Coarse $43.00
Granular $44 50
Bagsetra $26
Pyrites: st, £.0.b. Climax, Colo., bulk, dry
50-52% sulphur $50.00
Quartz rock crystais:
Forfusing. allswes, st $440.2.500
For piezo-electrical and optical use, -
dep.onszeandgrade, b _______  $2.5060.00
Silca: amorphous, st
f.0.b. Elco, lil., S04 paper bags
through 200 mesh
90-95% ______$71 9699%________ $72
through 325 mesh
90-95% — 373 9893.4% $78
96-98% .. $69.50 99.5% $95.00
99.9% passing 400 mesh $128.00
99% below 15 microns $137.00
99% below 10 microns $164 00
99% below 8 microns $196.00

Sulphur: 1t, term contracts
US producers, f.o.b. vessel at Gulf ports, La.
and Tex.
brght $147.50
dark $141.50
Export, ex terminal Holland
right e $164.50-167.50
dark $155

Taic: st. (). (d), containers mcluded uniess other-
wise specified
New Jersey
mineral pulp, ground (dags extra) __ $18.50-20.50
Vermont

98% through 325 mesh, bulk — $70
99.99% through 325 mesh,
dryprocessed,bags $147
99 99% through 325 mesh,
water beneficiated,bags . 3213-228
New York
96% through 200 mesh $67-75
98-99.25% through 325mesh __ $83-100
100% through 325 mesh
(fuidenergyground) $165
Calitornia
Standard $130
Fractionated $37.71
Micronized $150-220
Cosmetic/steatite $44.65
Georgia
98-200 $50.00 99325 _______ 360
100-325 (flud energy ground) $100

Tripoli: Ib, paper bags, carloads
White, f.0.b. Eico, lit.

Air fioated through 200 mesh 3.55¢
Rose and cream, f.0.b. Seneca, Mo., and
Rogers, Ark.
Onceground _ 2.90¢
Doubleground 2.90¢
Ass fioat 315¢
Vermiculite: st, (c)
Montana, So.Carolna . $100-$150
South Alrica, crude, c.1.1.
Atlantcports 3110160

(Fordaily prices, seep 15)

C me m————

bt jmaaresmadd

——

ey e

10002954

?
-



