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uc-879° _ MINERALOGY OF THE eens ASBESTOS DSPOSTT 

F, A. Mumnton & C. S. Thompson(UCC, 2M, Niagara Falls) 
- SUMMARY ; 

For the last four y been carried 
out on the Coalinga asoesvos ¢ a paysical pro- 
perties of the cnarysotiie asse ioution of mine- 
Tals within the ceresit and .tnre erpentinite dedy. 
Tne various milling operations used in the refining @iso deen stud- 

ded in some Ceteil, to Geterzine the vecths oF the v gangue minerals 

throughout the wet-processing cireuit. The lack of definit ormation in the 

literature about many of the fundamentel propercies of asbestos materials has made 

% necessary; to conduct a nunber of basic mineralogical studies of the serpentine 
minerals. 

HOMERS TUSS AND CCCURREXCE CF ASSESTCS 

tos is @ commercial term for a group of fibrous silica 

re-proor and capable of being or ocesseé into Plexiol 2 

: ais are currentiy mined as "asbestos", the mi 

or more than 95% of the world's production: M e 
le asbestos e found as cross-fiber : 

rpentinite rocx. The veins vary in size fron 
4 

zt 
forelons s i 

of a millinsver to several inches; their quantity and size determine the econcmic 
fol . 
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is not a major procucer of asbestos. Canada, however, v 
produces one aillion tons per year, an amount equalled only by the Soviet Union in 
recent years. in whis country, small tonnages of astestos are mined in northern 

Vermont, Arizone, and California. The size of the Coalinga asbestos Ceposit should 
add consideraaly to United States asbestos production in tne future. 
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Chrysotile asnestos is the Fibrous member of the serpentine group of 

minerals, which 2lso includes the plety minerals, Lizardite anc antisorive. -il 
members of this fa ame general formule, MsaSie05(CH)., with smail 
amounts of nicxel ing Tor magnesium. The sercentine structure, 

shown in Tigare $t5 oF 4 unit nagnesiun ‘nydroxide layer Coru- 
cite leyer) onnected econ-oxygen Layer (silicate Layer) to form an 

infinite two-di the case of chrysotile, small cdiftlerences in 

tne unit dimensions of a $ result in 2 eurvature of the sheet with the 

brucite layer on the outside. Fore, enrysctile cceurs as tubular fibers of 

various lenstn 5 “25 an inner diameter of 110 A esd an outer 

diameter or thickness of about ten layers oF the tasic 1:1 sere 
pentine shee 

Athourch chrvsotile is readily distinguished from otner serpentine nine- 

rals by its tutular-Tiorsus hesit (oy electron miercscoby), the similar norpholo- 

gies of liserdite anc anvigorite preclude their ditferentiation oy Unis veennigue 

lone. It is necessary 29 amplovy a comsinction of techniques, including Tiln x-r2: 

diffraction, electron diffraction, and electron microscopy, to make an unecuivocal
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+7 ea mse At + — imtes Heat = Ream Rapt +t ° TesemOiance TO most OF tae Owne> S82 ntinite beéies Pound throughout the world, 

since most oF the mess nm eee S22 2c and qd, & consists of 
soft, friable sneets and 
taleose, ascestos towder. £2 

Ka $ aaas —_ ee ms ed - 2 varying i e from Tractions o: wens ti z 
== ‘ we is <: “ Ae ~ -as i om ; me Vem mt tts, ere seatteree thraurpnout the cody, and stand out as resistant knobs or as “uoul- 

Ld + - Pw ant eet . ders’ encased in softer, friasle material. 
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MINERALCGY Cr FRESH ASs=sc0s ORE 

Four main 
linga asbestos ore: 

pentinite, ranging in 

ge, tougn, leathery si 

meter; (3) sz2ll, ori 
several square inches 

of flaky esbestos very 

ble amounts of doth the gr 
rock fragments. 
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The Coalinga ore consists precominantly of members of the serpentine 
group of minerals. arysovile itsel? is the major constituent of the soft, frie- 

Dle ore, and is the scle constivuent of the leathery shests and the green-slaced 
fragments. The hard, dense sexpencinite "boulders" consist srimarily of lizardite 
and antigorite, with varying amounts of short-fiber chrysotile, trucite, and mag- 

metite. Minor quantities of calette and traces oF chromite and uvarovite garnet 

Bre also present. Tale has not been observed in the ore body. Chemicel analyses 
of various pariltied Iractions of chrysotile from the ore snow only minor Cdiffer- 

ences, although whe green-claced chrysotile assears to be somewhat enriched in 

Aron compares wich chrysotile Irem tne leathery sheets. tne Longest Listers of 

shrysotile (up to several microns in length) nave been found in the leather; ‘ 

Bheevs, woile the chrysotile from the serzentinite rocx is much shorter and stuo- 

Dier. in contrest to whe cross-Titer errangement of most chrysotile asbestos ores, 
vhe chrysotile from unis Ceposit ccecurs 2s a swirling mesn of disoriented Siters, 

2s shown in Fisures £9 and 50. Masgnetite particles are also scattered throughout 

she sheets and imbedded in flakes. 
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Mg3SioCs(CZ), + Ms(CH)a 
Olivine Water © Serpentine Srucite 
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Tais reaction is accompanied Sy 2 consideradle inereass in volure (up to LCOS and 
probabiy resuivs Drom inerenenvel additions of waver from surroundins secimentary 
rocks curing the tec ascent oF the ultramafic m2ss throush the earth's crust. 
Serpentinizavion c procesc, in this manner, above -CO°C and nros @oly takes 
place setveen 160° 300°C. «Much, er 211, of the expansion is protably accommo- 
‘dated during vectonism, and very likely assists in the diapiric escent of the mass. 

The 

The presence of =eous rock con 
sisted primarily oz 2 he daposit susg- 
gest that the product serpentine a 2ess ; a the product tru 
cite, mor) iron that the sarent olf ccoalings astestos deposit does not 
resemole most oY the world's sernen @8, enc consists of 2 matrix of ¢5 
fri2ole, powdery assesto-lorm mater unéing Dremnents end dlocks of hard 
dense serpentinite. Only the Stre in southern Yugoslavia is xnow 2 

ed "cold into whe surrow.: be similer. The Nev idrie mass cr . ding 
~ fe reault zone procedly accounts for i% 

mater osit 

iments. ws location close to the a 
highly fractured anc sheared apoeerence. The materte present in the deposit to 
day may & be thought oF as having been formed oy the crushing and pulverization of 

t
 

.
 

3
 

~
 

& is) 
hard, serpentinite dlocks, much és a thick paste is ground and smeared out 
wet-ball mill or 4 mix-muller. . 

TYPECAL CHEMICAL COMPOSITION OF "CALTDRIA" ASBESTOS PRODUCTS 

$i02 41.9% 
MgO 41.8 
Fed 0.6 
Fe203 1.0 
A1203 0.3 

E20 - 13,3 
Cad 0.1 

¥20 0.1 
Others 0.9 

Total 100.0% 
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