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siadaition 

bestos is a general corrercial name that las been accepted and aj:.u-:v: o o nuzher 
by cc;rrin(; Cibrous minersl silicaltcs thal difler in chemiczl compocition, 

iccl properties, are incombustible and cun be seycrated by rsciiwriczl mcang into 
C ¢l various lengthc and widths. 

gurrence 

.zhectos of one variety or another occurs in all parts of the world. The large 
.posits are located in Camada, Rhodesia, Transvaal South Africa, Cape South 

ica, Ruccia, Australia, Venecuela and India. In the United Statec it is found 
.n Vernment, Arizona, California and many other states, 

S'bers are found sandwiched in certain types of rocks in t& crose 
slip fibers, ribbon fibers or rass fibers of random orientcilon. 

any deposits exist t.lut are not commercially operative and are not tlaced in pro- 
.-..-c:. 

criz 

. Canada the chrysotile fibers originate from such rocks as dunite, peridotite and 
~-psx:enite uiich have been aliered tc the form of serpentire by hydrothorrzl reactlons 
-on magnesia rich minerals such as olivine, forsterite, enstatite znd diopside. 

.n. Arizona and in the Carclina district of the Transveal South Africe tie chrysotile 
secur in sedimentary rocks ané are the products of the alterction of magnesian 

imegtcne, 

= wouth ;..:'1.3 the crocidolites anc anmosites origirate fror roecis lerived Irex 
2 ieh in iron and silica called ironstone, Cometirmes thece liter: are 
o -posi‘.: clcse ’a:,, however, the blue fiber asliays conbains the elerent of 
. in uie molecule, whercas the cmosite is woid of tiais clement, 

sarips & Tawmeatsd 

ed by the geclogists on the fermation of ccbestes 
rc or less accepted that the rocits were conditicned 

g, craciirg, voleanic activity, elc., ond iiat the cracis and 
the rocks served as a chemical laborsteory for the rhyslcsl and 
thct secl place over geolerical p periods, These periccs cre 

ian and P*e-,ax:hrinn. ? 
Uic alieration of the peridotiie, about half of ¢l orizinal clivine 
converted into se:-;ent‘.ne and the grnoral serpentinizction ves caused 
in a peridotite ragma, 4 secend and recre local - terailon produced 

ins by the injection of heateld vapors or aters, These r-"c-e" along 
ing the wolls into serrentine. Inm many cases, the scntinuad getion 

Brsus matericd in the farlt alansc inio trucits, 
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fissures “ho wmters penctratod all the porec of &h: roclic ani ressilonc 
sridotite to convort the walle into ferpentinc, 

ed into the fissures where it w2s dorosited and o 

e fiver lengthc then were governed by the small opecnings in the rocks, 
2o inch opening produced & one inch fiber, and, likevise, a 1/16 inch openin; pro= 
sced a 1/1€ inch fiber, 

‘arysotile - the most common and universal used fiber is a hydrous magnesium silicate 
having the formula of 3Mg0°25i02+2H20 or it is sometimec expressec as 
Mg&SiLOn(Oll)yflzo. 

b - is a magnesiun iron silicate of the amghibole group having o formula 
of (MgeFe)y Sig022(0H)z or 7 (}z0.Fe0)g:102.H20, 

.gsite - is considered by some mineralogists as & form of anthopryllite in which 
a part of the magnesium is replaced by iron. Its formula is (Fe+kg)+S403 
or (Fe0sMg0)+Si02. It does not contain any sodium ar o purt of its 
molecule as found in crocidolite. 

srocidolite - is e hydrated ferrous-ferric silicate in whick there i3 a2 sartisl re- 
placement of the iron by sodiur. Its formuls is llaFeslire;1l1.51g0,5(CH)2 
or lay0°*3Fe0*Fe203+85102.550. 

_;tinolite - is a complex magnesium iron silicate and éiffers from tronolite by having 
iron as a part of the molecule. Its formula is Ca(l'kl-‘o)3(51C3) Le 

. ryomolitae - is a calcium mgusium silicate void of iron. Its formula is 
CagsS1g022 (il 2 or 2Ca0+5Mg0+85105+H0, 

Cenadian Rhodesian African 

~nition locz 1£00°F 132.95 14,35 2.06% 0. 00" 
*0n 2g.9c 38,40 46,70 L2406 
5 L1.45 3330 2,7 6o/, 
2109 2,57 2.8 299 o35 
G~ & 13 0.23 1,00 34.9C 

2203 0.77 1.12 0:59 0.£1 
C.21 0.15 Tr Tr 

Ha 0.18 0.08 0.2C Dol 
59 0,09 c.cé 3.7 0.01 
Og ¢ C,C5 £ 0,10 0.13 ¢.00 

i'a ¢ 001 20,01 (WA 2.038 
14 <C.10 £0,1C 2,38 0.20 

L2 C.02 0.18 0.7 
G.Co CaX? 2.03 2.C2 
0,27 B.C2 {C.C1 C.0% 
G237 £sth = % 5 0.3 
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i3 5 0 =50 - — S 17 - 20 
-3 A C.2 = 1.5 0.5 = 1.5 2= 9 1.0 - 4.0 -_— 

E 12,0 - 15,0 1,0 - 6,0 2~ 5 0 =5.0 2,5 =405 
v Tr =5.0 —_ —_— 0 =-18 —’ 

Fiiag) % — — 0.5 =25 === — 

czistance to igi 

»50%ile fiber is attacked by mineral and come organic acids to the e:tent that all 
ragnesiurm can be dissclved, leaving the silica structure. The colubility depends 

. the kind of ccid, strength, temperature and time of contact. 

Q045102+ 4Ea W12 HCl=s GligCla H{E1C2 ), HaHIERD 
chrysovile ) amorpL.ous wilica 

.iz would give a theoretical weight loss of 53.4 per cent and this agrees with enalysis 
~zourted, 

.-roy potierns show that when the acid reaction is completed, the broad haleos of amorphous 
#ilica appear strongly and that the chrysotile pattern has disappearcd. 

I.c amphibole fibers such as anthophyllite, amosite, tremolite and crocidolite are 
.re acid resistant then chrysotile. 

.2 solubility of the different varieties of asbestos may be shown by refluxing the 
“.re in 25 per cent solutions of acid or caustic for periods of two hours, (4) 

Ber Cept Logs in Vedrht 

HCl CHaCCOE HaPO, HoSos oil 

20,31 12,28 20,19 20.38 2.25 
12.84 2.63 11,67 1,35 6.97 
2.66 0.60 3.16 2,73 1.22 

75.69 23.42 85,18 55.75 2.9 
. 2.91 437 3:.09 +35 
477 1,99 499 4458 1.0 

room temperature the rutes of solubility are slower but arrarently eogual those by 
heurs of reflumdng after starding 528 hours ot 26°C. 

¢ boctos Fibors 

setile wstestos fibers shew a ¥ of a-mroidrately 9,7 which 43 alialine, This 
=sotahl o tz the dissosiation of the hydrowyl proups fro~ the surfese of the 

£y an =z ueirn the allsline roaction. 

“and ‘olite Las ¢ @ of 9.4, snmosite 2.8, anthopiyliite 10,0 snd tremolite 9.93, 
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netic charge of chrysotile fiber is positive; this Is probeily Cus to 
ation of the (CE) group on the outside chain of the moleculs, CJ2her 
opertiec such as specific hezt, tensile sircnmth, fusion point, spdmniZilisy, 
2lts, ote, lave been recently published, (5) ©

 

endzotlc 

The icoelectric point of chrysotile suspensions in wmfer can then be determined Ty 
:areful cdditions of dilute IGil, and it war noted that at 11.64 pil the positive 
harge became negative, 

tructure 

.rom 2 structural point of view, all of thz varieties of nsbestos, axecpt chrysotile, 
re corsilcred to be amphiboles. The structiral unit consists of silicon =-- oxygen 

chains cormposed of 51,0 units., From X-ray studies of chrysotile by larren and 
“ragg and others, it waS felt thet the fibers wers in layers anc that the layers were 
uilt up in the sequence of 37, 254, 20 OH, 3iig and 3(0}!{. 
‘scent work on the electron microscope showed that chrysotile fibers were tubular or - 

ylindricel leyers with cross sections of the order of 2CC A units, 

5 64 £ B 

:,hr:?sétil—e fibers loose water of cryi&hlmtiox? uhen heated zbove certain te:af.\emturos 
“weh as 500°C to 10C0°C, 

YgS1010. (CE) g = 3HgpS10#8iC445n0 

e effect of temperature on the different variations of asbestos is best shown by 
.nz following table. 

o, 

" 2:pp OF Tize Amoscite~% Anthophvllite-l Chrvsotilo=p Croai nlites Tromolitew’ 

4C0 2 hrs 0.23 0.05 C.30 0,28 0.04 
2 nrs 0.57 0.24 0.55 C.25 0.C8 
2 Lrs 0.8C 0.30 1.78 0442 0.13 
2 hrs 0,92 0.38 217 073 0.22 
2 ars 1.07 C.4 2.83 0.23 0.26 
2 hrs 16 Cedd 3.99 0,3 029 
2 ars 1.36 0.5 10,38 1,00 Cad7 
2 urs 1.32 C.54 1275 1,04 0.37 
2 ars 1.43 Cu54 13,43 1.53 Coc? 
2 hrs — 0.C4 —-— €.50 
2 hrs 1.52 b 77 13.62 C.G3% 0,67 
Z Lrs .73 - — 249 

180% 2 hrs 1,53 2.3 1377 Q7 Z.18 

ron @ e duc to o:didatien. 
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viiee wrea of ackectos fibers g Laen tasted by wverious i 
4% . el billlyr, Ledine absorptdon, nitragen, kryviter end butsrl als 

sueh s air 

soct ol elrysotile caleuiate” fror fodine abuorpticn <ot wmc 10.4 sguare 
urs por riun, vhich agrees vwith values sbtained by the nse of przacz; wmter ebsorption 

wwaern data vhen ealculated into surfoce area peve 18.4 squere reters -ar rrom. 

3 edr perneability nethod is reasuring the effective surface arez =i’ ‘enends upon 
oo of opennccs of fiber vhile repular absorption technigues give higher valies, 

“eneral, it may be said that chrysatile has a surface area of approxirately 2C 
-ire reters per cram, An extraction of the fines present in ashestos or the so- 

a0 duct hes o surface area of 28 squ-re meters per grarm. 
| 
i 
| “re tas fuct fractlon moctly consiste of cerpentine rock or o foim of antigoerite and 
| - sarpectile 15 in the form of hollow tubes, ther it is not surprizinz that the dust 

« @ higier surface ares than the fiber. 

gurfuce areas of the so-called amphibole fibers are 9.2 squnre neiars per zrem 
erccl olite, 2,4 square nmcters per gram for amosite, cnd €.1 sgusie meters per 

w1 for anthopiayllite. 

i 21l eaces, the surface areas of asbestos fibers are far greater thon <ihe surface 
ceas of otier types of fiber, such as liylon, rayon, cotton, silk and wool. 

nad Stw ' o 

« breaidng 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/3q in., amcsite 16,000 to 90,000 lb/sq in. and tremolite 1,000 %o 2,00 
Bg in. 

“lexibility of asbestoe fibers varies considerably. For e:mmple, the soft 
“jootlle flber has a very good flexing property before breaking while the harsi 

wotlile fiber breals quiclkly. 

: wnphlosles, particularly the amosite and anthophyllites, have poor flaiing properties, 

al epueilelites nre usually hetter then the cmosites, b, agnin, 1% “epends uren 
g &% PTEhinGEd. 

0 a 3ibey io of mertisnl 

~ey 3 3 - 1 - - - - - ¥ L£iber praduced in 1952 upnrondmntaly 
Y s P i 2 2 i cert cll varictles e e SRSRSVTiIGS 
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