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P eritical shortagze of asbestos tiher in
the worhl teday brings to the foseground
the question of locating and developing
new deposits. The object of this paper is to
disetss some of the mare important factors
ahich ~hould be considered in the examina

don and aaluztion of 3 new asbestos

enteTprise.
Some of the mute inportant uses of as

bestos tiber are for textiles, heat insulators,
building materials, filters and 2 series of
ather uses, The properties of this mineral,
such as tibrous structure, color, strength.
<ithinesz and lexibitity, coupled with re
sistance to fire, certain chemical action and
decay make its application unique for cer-
tain industrial uses which consume over
zce.cco tons annually.
th ame unique  propertivs  which
mihe this mineral so valuable also make a
deposit one of the most difficult to appriise
a : . hecause of the many undeter-
inable and varying factors which must be
considered before adeposit can properly e
termed commercial. The majority of the
ashestos fiber Galay, having the above
mentioned properties, i sold by grades
cdon fiber length. Present day
v oover a wide range from
3 for crude fibers and §300 to
Sao.ce per ton for milled grades. For valua-
tion purposes & careiul study should be
made of existing iber prices and mark

upenittemdent,
ey of The Ruberoi

Capynght, 1047, by the Amern an Institate .

Fxavisarion oF Deprostis T

Lo carrying out praspecting and examina-
tion of a deposit, considerable caution is
required to get the necessary information
in the form that will have the most value
forthe final determination,

There are two main classes of asbistos
nibers, chrysotile and the amphiboles, the

chrysotile being, by far, the most important -
buth in abundance and uses. This paper -

will stress mainly chrysotile deposits, how-
vver, the amphiboles have many important
uses, especially camosite and  crocidalite.
Their valuation presents special problems
as ather factors may be involved, espe-

cially as they are not graded according to
any well defined and adopted standard but

usually according to the use for which they
are being supplied.

st chrysotile deposits occur in two
main types of rock, (1) mainly in basic
izneous. such as dunite and peridotite, (2)
to a lesser extent in sedimentary rocks, such
as dolomite and limestone. All of these re-
quire a certain degree of metamorphism to
be favorable te ashestos formation. \p-
proximately go pet of the asbestos deposits
are derived from serpentinization of dunite
or peridotite, whereby the magnesium-
silicate olivine was altered to hydrous mag-
nesviumesilicate serpentine. Under certain
favorable geological conditions, this ser-
pentine takes a {ibrous form having a defi-
nite crystal structure, probably due to
molecular rearrangement, and is known a=
chrysotile. The fiber veins are usually ir
P
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FAVATUNTING CHRASOTILS

reelarly ibutedd i the nwk ¥

some being contituous ondy a few Jeet and
uthers nuy continue up to hundreds of feet.

knoun as the dosed and open vein respee-

tively, The in width from
dqing but at times veins up to 3 in have

VT

breen foan

In these deposits ashestor is commonly
found in twe main forms, " cross iher ™ (Fige
v where the fibers are normal to the vein
and <lip fher™ where the fibers lie in the
sitte Adin more or less paratlel with the
vein walls. both of commercial  vidue.
thotuzh eross giber is ustally preferable and
hats more ey

e lises,
'l'ln- ~tTfre :

el areas which contiin

v tahe the formoof | ni
1 el ool detied sills
rosttion were
development

amd may econiain anye here from in
cant quantity gp to 1o per by weisht of
ashestos fiber The siber content and giber
length vary ¢
posit &
ame

thy hetween one de
Per, i~ nwell as within the
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PROSPLEOTIN MINATION

The first requisite is to establish the exact

propertics and quality of the fiber, followed

by a chemical analysis which may indicate
what known fiber it resembles, and if it
has any special propertics. such as freedom
from iron, which would give it a premium
vitlue. This should then be followed by s
tematic amination to determine  how
much fiber the various mineralized arcas
contain and of what ditferent lengths and
proportions.,

t. .\ careful geological study of the arca,
noting all contacts, barren intrusions, tiher
areas amd degree of serpentinization, and so
forth. followed by a proper geological map,
Usually hecause of the niature of the basic
rocks, ashestos deposits show considerable
outerops which can be easily blasted open
for examination. It might be well to men-
tion that some experimental work with
geophysical methods has been tried in as-

< deposits using magnatometer and
clectrical induced-current methads, While
these were helpful in ontlining <crpentine
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areas, they did not conclusively prove the
presence of ashestos fiber,

2. 1f a mineralized area has favorable in-
dications from visual inspection it should

the presence of any slip fiber. However,
care should be taken in measuring the vein
width that is continuous, as frequently
broken or divided veins occur and what

Fli 2 -CHRVSOTILE ASBESTOS VEIN SHOW ING RROKEN VE

be divided inodetinite areas for prospect-
ing purposes and roo-ft square iz a con-
venient unit. This can luter be divided into
ro-ft strip= for logging all surface indica-
tions. Surface prospeeting. depending on
the overbunden present, usually takes the
form of blasting open the auteraps, small
opien cuts, trenching and test pits, followed
by diamond drilling to prove depth. In
certain locations a tunnel and cross cuts
may be advisable, stnee in addition 1o
exprning fiber indications, it will
gronnd sample of ore for test purposes. Where
the deposit is not exposed on surface, can-
ventional methods of underzround  pros-
pecting are u-ually applied.

Each favoralle area <hould be carefully
measured and all veins over Vi ing in
_ width, should be loggeed taking into account

'm like a Ya-in. vein is in reality two,
1i-in, veins (Fig 2). Where possilile photo-
graphs should he taken of the arca exposed
as these may later be enlarged and the fiber
veins measured. T have found photographs
very uscful in this work as they take into
consideration all the vock exposed. There
i< a human tendency when sampling. to
take anly the rock that contains tiber. From
this, an approximate fiber content may be
caleulnted for cach area (Fig 50,

From vich exposed area a representative
~ample of the ure shaukd be taken, varving
in cuantity from one 1o a thonsand tons,
depending on the zone of inthuence which
the arca will have, the information desired.
and the facilities available [or testing it
The term “ representative sample”™ as used
here requires some comment, {t should e
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4 EVALUATING CHRYSOTILE ASBESTOS

taken in such a manner as will not cause a
concentration and distort the results, as all
the rock will have to be mined, mitled and
paid for. unless it is low grade and of

jore 3 i s
, - ot
i3 A' W!. XA

3~ CHRYSOTILE ASBESTOS SUHOWINe

¢ ZoB ..

RIBBON-ROCK STR1 CTURF.

ient size to Le teft in place depending
on the mining method, For example, a part
of an area may contain 5.5 pet of iber with
veins over s ing, while another part may
contain 3 pet faber with most of the veins
under 1y in. Both areas separately, would
be graded as poor ore, but together, the
value of the ore would he raised to economice
or medium grade ore with the addition of

n. fiher a5 a swectener,

Diaviosn Driniiaa

As in most ather deposits the extension”
of surface indications must be proved in
depth by diamond drilling. Standard prac
tice now seems to be the use of 18- diam-
cter core with 1N teols, The drilling to
start usually consists of a few spot holes
followed Jater by o carefully luid out pro-
gram so that cach hole will be assigned a
definite zone of influence and vicld as much

DEPOSITS IN MASSIVE SERPENTINE

new information as possible. Holes are usu-
ally laid out on 1co-ft centers, depending on
conditions and information desired. Angle
holes are often used to establish the out-
bhounds of the deposit. A check made of
three operating mines indicated that a foot
of hole was required to prove anywhere
from 200 to 3350 tons of ore, which means
that the zone of influence assigned to a hole
is being somewhat standardized. To a large
extent this will depend on the nature of the
deposit.

The cores should be carefully logged,
showing the geology and all fiber veins over

sa ingin width,

Ihe core i~ usually read In osections of
5 ftand the veins in cach section are care

asures). From this, the fiber content
can be fairly closely extimated, The terms
st} ore fover 3 pet tiber content), medium
ore 13 10 3 pet content) and poor ore (o to
4 pet content) are used to designate sections
oi the core. However, there being no ac-
cepted standard, these terms are somewhat
clastic and should be defined in cach report,
since some mining companies use other
classifications.

It is considered goud practice to take the
core from two or three different holes and
have them erushed up and the fiber recov-
ered ta serve as 2 check against the original
readding: and a plus or minus factor may
be determined. The other cores are alwavs
sitved and used for future reference.

‘The sludee from the drilling should he
callected, examined and correliated to the
core readimes, especially in arcas where
core is biedly broken up and may have de-
stroned the fiber veins,

In <ip tiber deposits, it is ot possible
1o meastre the veins and readings are usu-
ally done by visual inspection as compared
1 ~ome hnown core, the fiber content of
which has Leen confirmed by test-mill re-
sults. In such depesits test samples are an
alolute necessity to obtain the fiber con-
tent and the fiber lengeth. The cost of dia.
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In new deposits, the test samples are not
always of the size the engineers may want
them to be, but are determined to a large
eatent, by the capital available for eaplora-
tion. While some extimate of the grades
that nay be expected can be obtained from
the fiber length measured during surface
and core readings, the exactnes< will depend
t a karge extent on past experience of the

observer. As a guide, the following fiber
lengths when milled usually will give grades

Tyg to by in. group
wroup g and 55 Tyin.

in the following group
6and 73 'y 10 t]in,
and vver, group 3.
1f a deposit is in the vieinity of an ¢
ing asbestos mille the samples should e
sent there to determine the fiber content
and the classiftcation of different grades
of fiber for cach sample. In such a case, mill
efficiency would have to be considered be-
cause a certain destruction of the fiber
length in the milling process is inevitable,
Furthermore, some loss in the mill tailings
and fan exhausts has to be taken into ac-
count and this is usually 0.5 to 1 pet of the
total fiher content and vsually consists of
the shorter, group ;. fibers. However, for
new deposits that cannot use any surround-
ing facilities, a pilot test mill iz almost a
neces~ity, not oaly four testing the samples,
but it may ehvinte very useful madisica-
tions nece~sary jor a omill o treat the par.
ticular fvpe of vre ¢ H!I_\‘.
e | .
crushing the ore, Jdryi

Asbestos mi e is biased on
fiberizing i
hammer mills tofree the fiber, then sereen-
iny and aspirating the free tiber (1his usu-
ally in two or three <inilar stages), then
clearing the fiber and ca<sdfying it in
trommel type graders, The difficulty of the
ving the fiber in order to

wit of the
> considered

prui»lum of
#et the most cconomic values
ore, may he realized when

1.

MLssLL

that coming from the deposit, varfous
fengths of Jiber i3 various proportions are
found and B necessary to make ~tandard
srades of predetermined tests. Ater a
deposit has been worked for some time,
the mill is adjusted to praduce certain
standard grades favorable to the particular
depogit, however to a large extent, this is
governed by market demands.

A flow sheet of a tvpical pilot test mill
would consist of: a 6 by 18 in. jaw crusher;
horizontal 18 in. Ly 10 ft rotary dryer; 4 by
10 ft shaking screen with air suction; verti-
cal or horizontal-type nberizer; shaking
screen with aspirator; fan and collector; a
cleaning screen, a rotary grading trommel
and a Quebec Standard Testing Machine,
The cost of such a unit, including power,
would be around §30.0c0.

Representative samples of the fiber pro-
duced from the ore samples should be tested
in the Quebee Standard Testing Machine
to obtain the grades of fiber, It is always
advizable in new deposits to send samples
of the fiber to various manufacturers for
1est purposcs,

Asbestoz fiber, following Canadian prac-
tice, which is now considered world stand-
ard, is divided into nine main groups and
cach group is subidivided in grades. giving
a total of approximatcly 23 standard grades
of nher. cach having a different test and
value.

Crade Fibers thand processed)— -
Group 1—Crude No. 1. 3-in. staple
and longer.
Group 2—Crude
and longer up to 3-in.
Mt Fibers Unackine [’rm'f'.\.\‘f‘l] 1- -
Textile spinning tibers (test-

2, 3.-in. staple

Group 3
ing over o—-§—06—2).

Group 4-~3kingle fibers (testing below
0—8--6— 2 and including o—1.5—
9.5—3.0%.

Group 5—Paper fibers (testing below
o—I.5~9.5—3.0 aml including o—
o—8—8j.
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Group b Waste stucen, plaster tiher

esting fagow o o 8 Sand o
o0 © T oaie
Group 7 shorts testinz > o
amd below -,
Group 8 nl weighing ever 53 1b
per cubic foot and under 73 th,
Group o Sund and «'m\d x\«-lgl)irl;_'
over 15 1 per cubie foot.

The testing m.ulm'- cott~ists of a nest
of four rectangelar screens held in a frame
ona table which i~ actuated by an cccentric,
The top screen ‘has Va-in. openings, the
second 3-muesh, the third 1o-me-h and the
fourth is a pan, though at present, a
s3-mesh s oiten uzed, For a test a pound

sample is put on the top screen amd the
machine run for two minutes & 0o rpn.
The amourt of fber remaining on cach
<creen is tnn vhed and recorded
ounce~ which Jdetermines the test.

FiBrk Varvanion or Deposic

Fiber prices are thoze that would be ob-
tained in a competitive marhet, but as this
is not usually known at such an carly stage.
it is acdvisabde to use for caleulating pur-
poses, the Canadian prices in efiect at the
time, lesz about $ to 10 pet for a safery
factor. However, some mines in Africa and
Russia do ot use the ~tandard Canadian
test ok tien but have  their own
staneards aned prices. In such cases their
~tandunde <houhd be cleardy detined and
preferaldy trasspe =) in terms of the Cana-

an ~tatdand b oof which, are funda.
mentally Yaecd on dler Je

By asveras™o the ~urfice redings, the
core holes and ore test <ample resuhis from
the various areds oaamined, the average
tiher conteit for the ddeposit maybe
ohita .

Folliwing the same procedure for o-ti-
mated grades of nher and calealating this
in term~ of averige per on value, then
by combiiing the tao and knowing the
possible are o an average value prer

pwr el of o titehor frieset €
slitions would be approaimately $1
St.z0 to by worth cotsideration. however
other factors may be invebved which may
vary these figures.

Froom this it is evident that in an ashestos
deposit two important variahles are pres-
ent, the fiber content and ther length, and
in most cases une helps o compensate for
the other.

Ok Geskiat Facroks 1o Br
ConsinikED IN VALUATION

1. Proaimity of fiber 1o market, to de-
termine i favorable or unfavorable freieht
daiter ~hould be considered.

Tariic on imports, depending on
country i which deposit i Jocated.

1l ethh 'lcnt\'. Aabestos ore varies so
mudx from one deposit 1o another that
milling practice has to be modified to suit
cach particular ore. Such factors as muisture
content, harduess of rock, harshness or
softness of fiber have to be considered be-
sides the overall efticieney which is based
on fiher recovery.

Ashiestos ore, unless concentrated in rela-

- rich small pockets which can be
worked cconomically by hand for crude
tihers, usually has a relatively low per-ton
ore value and has to be worked in fairdy
large tonnages with Jow mining and milling
costs, Deposits with atiber content of 1.3
tu 2 pet are Leing worhed but in mnst de-
posits, about 2 1o 7 pet i~ considered
RNy £t

3. Certain fowgrade areas may have (o
be  eachided unless they can he worked

sther with other better ;_'r-'.llll' arcis to
¢ them within the economic limit

After a careiul estimate of the mining,
cru=hing. drving and milling costs are
made, hnowing the average ore value, the
commercial pos=1hilities of a deposit can be
established, 7

-
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