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—oenfltimatoiug
.bestos i o general comrmercial name that has been accepted and aszplizd 4o o number
O matural oceurring Cibrous minersl silicalcs thal differ in chen iczl composition,
roierl properties, are incombustible and cun be seperated by reeiariccl mecns into
‘.lumcntc ol various lengthe and widths.
sirrenco
_shectos of one variety or another occurs in all parts of the world. The large
“.posits are located in Camada, Rhodeecia, Transvaal South Africa, Cape Soutb
-.-ca, Ruccie, Australia, Venezuela ané India, In the United States it is found
-n Vermont, Arizonn, Californi.a and many other siates.
“ector S'bers are found sandviched in certain typec of rocks in the foim of crose
in fibers, slip fibers, ribbon fibers or rass fibers of random orienicilon.
4ny deposits exist _ﬂnt are not cormercially operative and are not tlaced in pro-
action. ' '
erisd
Canada the chrysotile fibers originate from such rocks as dunite, peridotite and
--»oxenite uhich have been altered to the form of serpentine by h"'lrotl...-. 1 reactlions
-om magnesia rich minerals such as olivine, forsterite, enstatite znd diopside.
.m. aArizona and in the Carclina district of the Transveal South Africa thze chrysotile
“i.ars cceur in sedimentary rocks and are the products of the alterction of magrnesian
imostone,
o Ssuth africa the crocidolites anc armosites origirate fror rociks lerivel Irex
-=iments rich in iron ond silica called ironstone., Oometinmes thece fiter: nre
s iepositc clese by, however, the blue fiber cliaye CO"‘A‘" the elerent of
55 e molecule, whercas the smosite is woid of this clement,
sarips of Fer-ation
n have been advanzed by the peclogints on the fermation of acbestos
mg¢re or less accepted thiat the rosis were conditicned
2 ;.,;, voleanic activity, etec., ond that tie cracis and
Bl 4 vved as a chemical labtorsiory for the -iysiesl and
2 ions :L*.r..‘.. wecls place over geolegical pcriods, These pericis cre
Zevcnian and Pre~Cambrian, ?
| i alieration of the peridotit o, about half of the originel clivine
converted into serrontine and the gronoral .,e-p-::';i—i zeticn vas caused
in a peridotite ragma., A seccnd and mcre local -lteratilen produced
{ns by the injection of heated vapors or waters, These ~=teved alon
the wells into serrentine. In many cases, ‘he sentinvad getlieon
Srove materisd in the fauvlt nlanss into trucite.
— — — —
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= the foult fissures “ho wmbters pemotratcd all the pores of Lhe rociz ani resstlonc
[ 4 up with the poridotite to comvort the talle inte rcerpentine, nnd uhen tis cnsess
‘ ~rial wes eorried into the fissures where it wzs derosited and crystalllized es
e e
Bl

_» fiver lengthz then were governed by the srall openings in theo rocks, Tluz, 2
st inch opening produced & one inch fiber, and, likevise, a 1/16 inch openin; proe
1ced a2 1/1€ inch fiber.

arieties As .l st 4

rysotile - the most cormon and universal used fiber is a hydrous macnesium silicate
having the formula of 3Mg0°+25i02+2H20 or it is sometimec expressed as

MgeSi,077 (OH) geH20.

b - 4s a magnesium iron silicate of the amphibole group having 2 formula
of (ligeFe)7 Sig022(0H)a or 7 (Mz0.Fe0)g=102.H20,

.1gsite - is considered by come mineralogists as & form of anthopryllite in which
a2 part of the magnesium is repleccd by iron, Its formula is (Fe-lg)S103
or (Fe0+Mg0)+8i02. It does not contain any sodiun ar o part of its ‘
f molecule as found in crocidolite. i
|

srosidolite = isa hydrated ferrous-ferric silicate ia whick there i3 a partisl re- =
placement of the iron by sodium, Its formuls is IhFe311Fe2mo813022(03, 2 |
or lap0*3Fe0 Fe203-85102.850.

_;tinolite - is a complex magnesium iron silicate and ¢iffers from trenolite by having
iron as a part of the molecule. Its formula is Ca(Mgi'e)5(SiC5),.

_~omolita - is 2 calecium magnesium silicate void of irom, Its formula Is
332:435518022(0ng or 2Ca0+5Mg0+85105E50,

: _.e chendcal properties of each variety of asbestos differ es shown by the chemical

salyesie,.

Canadian Rhodesian Afriecan

Chrvootile  Chrveotile flue Amocite

~ritinn lous 150097 13.95 14.35 2,06% C¢,00*
'On 38.9C 28,/.0 L6,7 L2.46
g L1.45 21,30 2.7 6.2/
‘a0 2.57 .18 24,99 4.3
G " 1.73 0.23 1.,00 24.°C
204 0.77 1.13 0,59 0.£1
C.21 0.15 Tr r
i 0.18 0.08 C.<C D s ists
-3 0.09 r.0é 2.7 9,01
e ¢ C.C5 £ 0.30 0.13 0.08
i~ L0010 20.01 0.C4 3.03
N (C.10 £0,1 2,3¢ 0.0
209 002 .02 .18 0.7
; 158t 1a SOy G.CO Qu 3.03 9.2
jert cc ae 04 0.27 .02 ¢0.01 0.2
14)e G237 € o vtk O o dds D33
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o3 0.1 = 5.0 — — -
233 & 0.2 - 1.5 0.5 = 1.5 2= 9 1.0-=4.0
.,z 1‘.0 - 15.0 1.0 - 600 2 - 5 0 - 5.0
Tr = 5.0 — —- 0-18
) % — - —— 0=- 9
Detlag) % -— — 0.5 = 2.5 -

~wported,

88 Lgmn;g to l.\g‘.szg

r505ile fiber is attacked by mineral and come organic acids to the extent that all
: ragnesium can be dissclved, leaving the silica structure,
- the kind of acid, strength, temperature and time of contact.

Gp0e4Si024Ea W12 HCL=b GligCla#{S1iCp ), HoH9ERD
chrysovile ) amoTpi.ous «ilica

~

B
-

-

e acid resistant then chrysotile.

i<l

T

Tegeen

L.j - 3.5

he soludbility depends

iz woulé give a theoretical weight loss of 53.4 per cent and this agrees with enalysis

J-ry potterns show that when the acid reaction is completed, the broad hales cof amorptous
#ilica appear strongly and that the chrysotile pattern has disappeared.

amphibole fibers such as anthophyllite, amosite, tremolite and crocidolite are

solubility of the different varieties of asbestos may be shown by refluxing the
‘“ore in 25 per cent solutions of acid or caustic for pericds of two hours, (4)

Ber Cent Logs in Wedsnt

HCL CHaGCON  HaPOy HaSos Ll
20.31 12,28 20.19 20.38 9.25
12.84 2.63 11.67 11,35 6,97
2.66 0.60 3.16 2.73 1,22
5.69 23.42 85,12 55.75 2,92
i 2.91 437 309 1.35
4T 1,99 499 Le58 1,20
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testes Cfibers shew a mf of a-mroidiately 9,7 vhieh fa nllaline. This
o to the dissociation eof the hydrosyl proups fro~ the surfese of the

he rotes of golubility are slower but aprarently agusl those by

T -

2 9.4, &nosite 2.8, cnthephiylliite 10,0 an

o uednr the alinline

roagtion.

rec tenperature the

ToCh San] Y

s - Fa B . s - A g . - or

hours of reflusdng after starding 528 hours ot 26°C.
Fl - nEoT 3 2 D028
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we eloetrolinctic cherge of chrysotile fiber is positives this Iz probolly
1o 3issociation of the (CH) group on the outside chain of the molesuls, C4
siczl nroperties such as specific hezt, tensile strencth, fusion point, spdnnafilivy,
-nizeile salts, coba, lave been recesntly pullished, (5)
“he icoelectric point of chrysotile suspensions in wnfer can then be determined &y
areful additions of dilute laCH, ané it war ncted that at 11,64 gii the positive
harge became negative.
structure
.rom 2 structural peint of view, all of th2 varietios of nsbestos, >xecpt chrysctile,
:re corsilcred to be amphiboles. The structiral unit consists of silicon =-- oxygen
chains cormposed of 51,0497 units. From X-ray studies of chrysotile by ‘arren and
“ragg and others, it was felt that the fibers were in la{ers and that the layers were
suilt up in the sequence of 37, 281, 20 OH, 3iig and 3(OH),
‘scent work on the electron microscope showed that chrysotile fibers wvere tubular or
ylindricel leyers with cross cections cof the order of 20T A uniis,
Ler sk
:,hry-sc;til-e Tibers loose water of cmét;niliution uhen heated cbove certain temperatures
“uch as 500°C to 10C0°C.
YgeS1,010. (CE) g —=» 3iigpS10,#8iCH#45n0
~ae effect of temperature on the different variations of asbestos is hest shown by
.n~ folloving table.
Heisht (
2emp OF Time  Amocite~? Anthophvllite-l Chrrsotilo=3 Crooi'olite=b Irscolite= }
400 2 hrs 0.23 0.05 C.30 0,08 0.04
600 2 ars 0.57 0.24 0.85 0.25 0.CS
70C 2 ure 0.8C 0.30 1.76 Q2 0.13
E0C 2 hrs 0.9¢ 0.38 iy C.73 0.22
acc 2 hrs 1.07 0.4 2.83 0.23 G2
10CC 2 hrs 1.16 Cedd 3.9 Qe 0.29
1106 2 hrs 1,36 0.52 10.38 1,00 C.37
ibly 2 ars 1.5 Ce54 12.75 104 «37
2400 2 nre Lk W F 15343 1.03 Can?
1505 2 hrs _— 0.64 -— —— C.50
160C 2 hrs 1,52 515l B 13.62 C.93% 0.07
1700 & Lrs —_— 73 - Ledl
150% < ars 1,53 2.39 13:.77 o i Z418
.
iron ohraece due to eoxddation.
it
— — — — S
Asbestos Fibers Published by AsbestosClaims.Law

ACL Doc 25450 - Page 4 of 5 asbestosclaims.law/library/25450/4


https://asbestosclaims.law/library/25450/4

—
e
.- S |
' = -2
- ¥ '“ |
Caer e -
uadier wrea of ackectos fibars ling Laen fested by wverious szanc. sush o8 cis ‘
wesDIlaty, Ledine absorrtden, nitragen, lavpter end butsl alachol ,
ursLronoes ol elrysotile calewinte” fram fodine abuerpticn ot uznz 19,4 sguar
ure por mur, vhich agrees vith values obtained by the nse of pnzaz; mter ebaorption
<waerrn data vhen caleculated into surfoce area pave 15,4 squure reters pod- > s ¢ 5 ~ =9

edr peroability rethod is reasuring the offective surface aren n’ “enerds upon
—

R FReRate

of opennccs of fiber vhile repular absorption technigues give higher valies.,

“eneral, it ray be caid that chrysatile has a surface area of approxirately 2C
| -ire reters per sram, sAn eitraction of the fines present in ashestos or the so-
‘ te duct nee o gurface area of 28 squ-re meters per grar.
|

w uct fraetlon moctly consiste of carpentine rock or = fo.m of antigerite and

tile 1S in the form of hollow tubes, ther it is not surprizin: that the dust
Lier surface ares than the fibar,

erocl ollte, 2,4 square mecters per gram for amosite, and €.1 squsre
w1 for antiopiyllite.

gurlace areas of the so-called amphibole fibers are 9.2 square reisrs per zrem
o

eters rer

021l caces, the surface areas of asbestos {ibers are far greater than tne surface
ceas of otier types of fiber, such as liylon, rayon, cotton, silk and wool.

nat Stronse 2 |

« breaudng of fibers by a tensile pull shows that asbestos fibers are very strong.
© c:ample, chrysotile varies from 80,000 to 100,000 1b/sq in., crocidolite 100,000
270,000 1b/sq in., amccite 16,000 to $0,000 lb/sq in. and tremolite 1,000 o 8,020

By in,

“lexibility of asbestos fibers varies conmsiderably. For emmmple, the soft
“sootlle flver has a very good flexing prorerty hefore breaking while the harsh

a9 "y

vuotile fibeor breais quickly.

ampiilosles, particularly the amosite and anthophyllites, have poor fla::ing pronerties,

epuciliclites nre usually Detter than the amesites, tut, again, 1% “opends uren
| I &2 TarnlnGed

Ly of & ¥iber Lo of pertigsplsr dutosrent o €he <eisils dpausiry as
g - require gocd fleizing gipongth.

AT TR L Lo D R
2 ilo astestos Cfiber praduced in 1952 for sprroximmtaly

s« wong co 9L -ar gent of &l vardeties ol e ve Se Aniusiries

< apprord o ately 734,500 tons of ehrreotile in th
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