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: 'l'hc prhctyal reasons for preparing this bulletin ave atiributed to the growing demand for c‘.
" A«R.P. and thut an sducation is raguired in bettsx understanding asbestps sa applied to ra~ - t
jnforced plastics. Raw asbestcs can introduce s mwultiplicity of problems if its variables are
‘not understood. These variables includs conditions such as chumical snalysis, grading, ™ l
.1 "elassification, snd trading conditions, Various specifications sre avallable, but it has been :
;| dutermined in cextain industries where A R.P. 1a uned that new specifications for the uss of
.« nabestes In xeinforced plratics will gradually evolve based on new industry requiraments. :
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This bulletin provides indusiry with current available information aud data concerning the use . o E
of asbestds 88 a reinforsement in Preinforced plantica™. A.R.P. {Asbestor Reinforced . ﬁ
Plaatics) provides industry with materials capable of meeting various properties or require~ gg
ments.
ical ARP grties or R, ements ( _'. " g’
Heat 2esistance Righ stitfness {E} . - Y
. Low thermal conductivity High mechanical strength S *
~  Chemieal Resistance Varying eloctrical characteriatics  ° .
Cryognic Reaistance High mgbaeu : §
"Pums aompound ingredient o Y U
N Gunk molding compounde® : f G{
' . T R
: jeal ARP Products )
~ Cooking handle utsnsils ) Blackout or bombproof shelters )
gwitchboards - . . Missile nose cone "]
Y mmuc Motor cnhx . ’ Roeket motor structures snd - s,
’ Boeketa™ " Inaulation . o,
. Domestic’k Industrial ulcctrlul prache Missile blast tubea . . e
Gommutator Rings g . *  Brake linings N CO..
Cable insulstors o . + Prletion materiale for automatic : . N ;
Auto body & Rallwayhods parts equipment :fof
. Hounings for aulo heaters & Clutch facings : s o
- air condifioners . . Cusksts . :
Underground conduits " Yalves .
Bawer plphs . ’ Roofitng - . L
Nolse huuluon L. Acid prool tanks. g ’
: - Hulmoets . © . L . Cas vant tubes or pipes ]
- Gin p.lpn v o - Adreraft ducting |
0 knemmn Coie S Chemical Filters i
'.\‘Ml hlhﬂn dou not dbml muuhu or glass fiber reinforced plastics which represents r'-.-'
-'n large snd continving growing industry. The subject of glass fiber heas bean reviewed in :
T m’ﬁmrwl BRE Gullstins and Iiterature. Also, this review does not includs discusaions on .
’odur fiver widd la "uh!orcnl plullcl"; such ap, .cofton, nylon, rayon, sisal, quarts, . Er'l



;o 18's unique fibrous structure. It is a spinnable or filling agent, unburnabl- rock, treated

RIATORY

d Aobub; has been one of mankind’s most “craative matsrials, Engineers and chemists
have contimally used ashestos in the manufacturs of many different products. In the past
. 2,000 years asbestos has boen used for many diversified products and applications,
Soricus nss of asbestos occwrzed duxing the turn of the last cantury. It's uses, scientific
aud general, hiye becams sxtensive in many spheres and new usea &ro constantly found for

i,

1t's una is usually classified-accarding to the typs of product. Croupings suck as building

materfals, plaatics, textilan, and haat insulators ace sometimas useds however, products
" can overlap in thess main groups - a2 an example, an ashesios pspsr product can be ured

for heat fasulstion and alse In bullding construction, ‘To soms pecple the word asbestos

ouly identifian & fireproof cloth,

Asbestos ocours in yock masses. Thess fibsr-beazing rocks provide for fibers of varions
lengthe, The shorter flbers aze more abundent than the Jougsr ones, They are used in the
largest single ashentos industry} namsly, Cament products such &s siding shingles, flat
sheots, roofing shingles, sad cozrugatsd sheats,

" The Jonger flbezs-are primarily used to manufscturs textile products such as yarn, cloth,
tape, {olt, and Jap, The textile industry is xeported to conatitute the second largest use
for asbestos but generally loss their identity since they go iuto other products. Priuncipal
source or mathod of oblaining asbestes for the tsxtile industry Invalves hand picket
operutions at the mine, Special Lberising processes st the textile mill aza of prime

$mportance in mamufacture of textile products,

Textile rabestos products are used in different flelds including textiles, packings, gaskets,
plastize, brake linings, filters, slectrical cables, and thermsal insulators,

General Features

The importance and commercial value of asbastos ia atirfbuted to it/s incombustibility snd

by nature by such a process that man hias pot bien xble-to reproduce it in toly highly
ncieutme world. 1t §s & miveral silk, nndecayed snd unnltered by time or westher,

", Asbestos hay the clm-actarhuu of silk or cotion, but it will not burn, Asbestos iv 2
graat enemy of hest, flame, chemitals and acids, It is rosistant to racisture and corrosion.

Asbestor fibexs can be individually fibezised and handled aimilar to cthey fibers such s
animal orl‘ln (wnol and silk, otc, ) and thoss of vagetable origin {cotton, flax, eic.).

To the phyalcun and -cui&?n! g?’b- being both fibrous aud crystalline, makes it a
wondraus material, This rock type material is a natural scientific product which has

bacoms indlepensable to mankind aince i in used in many different fields of industry.

" The Gresk word asbestos mesns indestructible, unguenchable and sternal. It has been found
in slmost all parts of the globe, including Canada, Italy, U.S8. 4., South and Central America, |
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China, Japar, Spain, Newfoundland, Australin, Portugal, Hungary, Russls, Central
Africa, and Southern Africa. Coramercial valus {s principally concentrated in tie Arers
of Canads, Russia, Central Africa and South Afric. Tho Canadian asbastos {a generally
eonsidered to be superior to othera {nsofar as esssntial properties of Infusibllity, tensils
strength, linencss and .alasticity is concarned.

. origin

Many theor{es sxist concorning the formation of ubnto-. The theories basically differ

" depending om the source of information, Even though awbsstos has been known for 2ges,

it's geologica) history and formativn axe stiil matiexs of conjecture.

Ouns of the theorles invplve the result of voleanic activity whicth oceurred many hundreda of
‘thousands of years ago, 7The ignious rocks had acidic intrusives that formed granites and
feldopur-dikes, 'l'h. ultra~basic intrusives formed dunite which eventuslly formed poride-
tite and pyroxene pe¥idotis after coming in contact with olivine and oxides. Through the
. ‘sges.thase zocka paswed throngh various stages of physical sud chemicel changss to form

-» . minerals imown &9 sarponting, This change occurred during the ttine when pressure was
. +. created on the Focks cauning sracks in the rock. In furn, these cracks were filled with

. ‘het n-owl wasers davived from the infiltration of rals or surface waters. The continual
fon tafiltration of this water under hoat and pressurs acted as a solvenf; 'The watex'becams

< contamisated with diffevent mizeraln, Crystals’ dmhpod md wera d-polu‘d. in the cracks

. % of the rock, . . .

" Most rocks ave muo ot crystals, Crystals hold ona of the most secret of a1 ntur-l
myateries, Thess crystals form hasic patterns. The minerals whick mlko up the crystais
are importn\t u:d produce ﬂu speciiic different fype ubntos fibers,

. 'The fuk tomuoa in cum is & variety of the onvbn which 12 composed of iron, magnesia,

and aitlcats, 'Watey containing earbon diexide and anlt in solusfon penetrated the roeks, This

graduai flow of highly contaminated minsral watsr changed the originsl rock from iren -

., contsining mineral to mugnssis ~ silica - watsy, According 10 the geologist, this zeaction
took puu thousanda of {eet below pnnm elovations

Bince it in bnucud that ashsstos developed doep wm\h the sarth whore ' could by aubjecisd
to prevsure and heat, it is belleved thut in the cass of the North -Amesican Gontinent, the
glaciors or messive ica formation eventually removed the saxth and expoped asbestor on the
mrlu- of the earth,

During the formsation of asbestos with the continual prassurs reportadly moving the rock
formntivns and causing Tocks to erack, the crystala or fibara developod various pstierns
in the cracks, The yesultant veins of aabestos rock were pndom!nu!y broksn 50 that
moze of the short ssbestos fihars ars available,

Oro Deposits, 0CCoIT3591Y

Asburtos is made available to industry either directly from ths mines or through dhtributon.
Al Jeast 90% of the nsbestos is obtained dizectly from the mines, Most of the usbestos
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: in supplying raw asbestos 1o other compenies. There are uleo mumlaciuring companias whic
specialise in the manunfactute and production of asbestos prod:cia without direc:ly owrnizg |

. The enormous terxitory of USSR contains asbestos deposits to such an extent that they should

voo . B Y o Y R KL A e ek L T e

companies which mins asbestos, uss the asbestos to produce products +1°h secordazy Interest 2
mines, g
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The trnlted Btates is the World's Jargest producay of asbestos products, The main pource of
Arbastos for the United States is Cananda. The Canadian mines are favorebly lecated for
supplying the United States consumers. Canada provides approximatsly 90% of the asdostos
used, Domsstic asbestos contributes spproximatsly five parcent,

.-

be considared ons of the principle producara of asbastos in the world, These deposits are
genorally considered second of importance to the Cansdian, Prior to World War I, Russia .
occupled ascond place among the woxld's nsbastos producers. Its largest asbestos mines O
aze sitcated iu the Ural Mountains. Daposits also exist in Siberia, ‘ .

Grading

1
!
With the gradual progress in daveloping bighly enginsezred products with anbestos, the ;
ssboatos induatry has requirved the minos to sal up spocial mothods of classifying asbeatos !

" in accordancs with length of fibex,

¥ixact manguring of sctual staple langth of asbestos fiber is ona of the more difficult tasks s, .
by the menufactuzrer, Asbastos differs from cotton, rayon, snd other fibers which are S
possible to comb. By combing the flbera, the sctusl length can bs measurcd, Staple length [
of chirysatile asbestos fibers of any one of the various types varies fxom 3/8" to 1" and :
down to microscopic messurements, 8 :

Orading of asbeston is generally on the basie of longth »ather than quality. Qualities which
Are alzo imporiant to the fibers In addi{tlon to length ara flexibility and {ineness. The more
flaxtble and {inc fibera ave used for spinning and weaving toxtile products, The shorter

milled fibers sxa uwsed In various products such as ashostos cement, tile, and byrake linings, ; ] "‘1
1s 1931, a committeo wan ozganived by tha Minlster of Mines of the Province of Quebac. The ! -
cormittes on "Unlform Clasaification and Grading of Asbostos Mises Products” had the '
project of ravising the chrysotile ubnb- nmln. ‘u.ﬁ

The Canadian Asbuatos Producers have sat up whtc is ninnnd to u "{juebec Standard
Asbestos Testing Machine” fo5 clussifying milled asbestas, This method is based on the'
mechanical sieving of fibers, Thers ha» besn a gonoral trend to adept the Canedian t'-‘
Standards Classifications however, mauy of the 01d mines in Canads »still rotain their wn
methoda which are specifically tallored to their customess, The classification divides
chxysotile into two main clasues of crude and milled ashentos, ]

et s cwms o

The Cxrude Asbestos consista of the hand sclected cross=velnldg material assentially in it's

" native or untibexined form. The Milled Asbestos consiste of all grades produced by L |

meshanica! treatment of asbsstos oxs. Thess two matn divisions are subndivided tnto
differant groups ranging from grosp No. 1 to No, 9. 4

occdilanilg

— s ¢




Clessification of chrysotile asdestos according to Groups are as follows:

. Czuds Asbestos ' '
hY Ozoup Ne. 1 Gruds No. 1 Conatsts basically of cruds !
N 3/4 inch staplo and longer
Group No, 2 - Crude Nos 2 Conststs dasically of trude
. 3/8 iuch staple up to 3/4 inch
. Crudes, Run-of-Mine  Comelsts basically of unsorted - e
ozudes .

Crudes, Sundry . -° _  Consiste of cxudes other than
. X . specifiad above .

Guarsutesd Minimum Shipping Test -

"Lpst -3, -3,3 .03

]
N FEEE - «.5 . -0.8
. R | -4 -]
2 -8 4 -2
1 -9 .4 2
o -8 -6 &
-6 a
-8 .3 -
3. -3
~8 -4
‘ -9 -t
P ~10. -4
3.5 -5

-0.5 ~10.5 -3

-2 -4
~11 -5
-0 -6

-Qroup No, 7 {(Bhorts or Refuse)
m

s w 0CC01235919 , - .

co

!

-]

.

LS

]

=
E.., ..

el

- —————

T e,



Group Na, 7 (8hozts or Refusc) continued. ...
™
K ’
™
=
T
w
Group No, 7 ('mltl)‘
. TR¥ .
”nr
Group No. 8 {Band and Gravel)
: 88 T

P

v,

S X St ' - e,
i:{!‘:'.dﬂ'l _.‘ " In the casse of the TR acd 7T grades,
PRI - n .t . .
g . é.
G0 1235920 - .

' Over 75 pounda per cublc foot

0 -« 0 ~ 3 - 13 N
9~ 0 - 2 « 14
4 - 0 - 1 - 15 :
0+ 0 ~ 0 - 1& i
0~ 0 0 - 16
0 -0 - 0 -~ 1

nb tost

* 710 tosth

Undez 50 pounds por cubic foot .
Ioose measure

Undaz 75 pounds per cudic foot
loowe maasure '

loose measuye
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In the Groop No. 1 and No. 2 the longth of the Crudle ssbeston can be messured by means
of combing, In the cass of the millad asbestos, the Quebec Standard Testing M :chine is
usad, It consiste of three stacked acreens and & pan resting on a tabls, Thes:. ~reens
ars driven by an eccentric gear so that an ellipitieal motion 1s produced on the »«  ens.
Each screen meoasures 24+1/2 inch x 14-3/4 inch with the boxes each 3-1/2 inch in depth,
The top box which {8 jdentified as Box 1 conuists of a wire sereen with 1/2 inch openinge,

. Box 2 has a 4-mesh wire, Box 3 has & 10-mesh wize and Box 4 18 8 closed receptical

" which ¢ollscts all matter filtered through the other three boxss. The motion of the boxes
and the time that fibzrea are subjected to motion are fixed.
The test-procedure is to introduce 16 cunces of ashestos on the top tray. After two minutes

- of motion, the fibze in each tray is weighed,

The mors fibrs retained o the first screen and the less {ibre falling into the pan produces
-a higher grads product. As an exzmple, Group No, 3K specifies 4-7-4-1. This moans
that in & sample of 16 ounces, Box No. ) retained 4 ounces, Box 2 retained 7 ounces,

~  Box 3 retained 4 ounces and one ounce fell in the bottom pan.

The Qusbec Asbestos Mining Association has sst up standard testing procedws e which
fnclude the uve of n standard approved machine. They specify the method of taking samplos
A for testing. Whaen testing Group No. 3 {ibres, ‘a composits sample shall be mads up from

1§ °  each and svery lot of 100 bags included in the numbar to be tested. Each composite sample |
shall bes made up by taking a handful (about 4 onnces) from every fifth bag of the one
bundred bage,

In the case of Group No.'s 4, 5, or 7 fibres, a uompnlh ump!.o shall be mede up from each
2nd svery lot of two hundred bags included in the number to bes testod,

Each composits zample 20 made up shall first be allawed to approximate average work-room
. temperaturs and humidity, and then shall bs thoroughly mixed on a smooth topped table
while pssning it through the hands with a gentle rubbing action in order to break up and i
“ ' ssparate all clots and tumps, It is then divided into halves, guaxters, etc.,, as necessary,
and a repreasntsd ons pound lot shall be waighed accurately and placed in the tosting raachine.

The greatest incranss in usa of fibres bas boen in the shorter lsngths that comprise
spproximately 50 per cont of Canngdian asbestos production. The claesification of xhorts
* and flosts follows the samse principals of the shaker test; however, other Iactors such as
. bulk, grit percentage, viscosity, etc., hava s bearing on nomenclaturs ussd,

The Group No. 7 shorts or refune consists of material testing 0«0-3-11 and below. The
., .. term refunc {0 o dallway Ireight classification designation and doss not mean that shorte
- - and floats ars BY-FroAUCTs of aabastos milling. - -As the nume Implies, fic .50 are fibres
7. . wo fine and light thet they ars collscted by air floatation. Thoy are preéipitated fnto

“... s float chambere by gravity setiliug ox collocted by filtering media,

." Bhorts snd flosts have shown & romarkable incraase in use for several reasonst quallty
improvements which have developed new uses and improved finished products thus causing
the shoster to supplement scms of the longer fibre applications and the expanding markets

AN THL JOAUTVIO
3HL.OL 3N 6.1 SUON SHL
NVMLUVE SS1 51 30V L8

)

S

.

.
By a

e
Oceo..

. o {or relatively new or growing industries such as vinyl tile, plastics, asphaits, and
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: Crude #1 - Basically of crude 3/4" ntnylo and lon'-r ) C 4

“ AAA - Extra long textile fibre . -
o AA - Long textile fibre A
O A = Toxtile fibrs . . . <oy
. "AC- Long shingle fibre Y
. -AX~ Medlum long shingle fibys . . 4
Af~ Shingle. fibre . Ry

. . .Ax- Short shingle fibye

3

PRSEY T TR

asbeston-cement,

Other methods of classifying fibres have diffevent identifications depending on the type
asbeptos, length of fibre, fiberisation, snd other characteristics, In some cases, the

* mines add additiona) letters or numbezs to the Quebee Standard Testing Machine

- nomenclaturs, As an example, the Asbestos Gorpotltlnu. Ltd, {ncludea m numbar .ynem
to designate dograc ot crudeneu or epeuacu.

¢ = "'-‘,'.'
Rk, st K e n o
-~ 4

Manufacturers ol ubn!el gsoduen obiain ﬁbtu from more than one sourcs horder to
-sliminate potential problems inherent'when only one source is available, Since asbestos
fibres from different mines nometimes behave different in procesass, the manufacturery
* have to keep cloge controls on manufscturing procesaes for the various type fibres. This
ln & sidll obtained thyough continuous use of the dm'omt nb.m.. 3

Tha class snd :uda of asbestos nved in the wufnctno of d!mnut products vuy; however,
the general trend can by identified, Long fibres are used for yarn, cord, braid, and

textifess for packing and gaskets; fpr falted Jong {ibve papor or lajts, and for flltration; and

. .asbostos~cement goods where' mudmnm strength is required. Ths medium length fibres

..+ including Groups No, 3,4 and 5, ars ued as mummg {{1lex in asbeston-cement productsi
'L+ asbostos paper and millboard; as the bonding agent in magnesia insulating compounds,
filtration pads and shests and molded brake blocks and linings. 7Ths short fibres and floats .
t'u used aa {lllers in painte, nphd.t. p\my-, ylnhr, -tucco. plastic moldings, and othars. |

‘l'ha Group Nov's 8and9 gnunlly contain lnmorum of mimt- rock and sand which
ars not d:trlmentn to the {inished ytnducn.

- In Northern nrnm: Columbia, the Cnuhr n\mtos gudn are identified 55 follows:

Albutor produelng cownrlu other than Canada do not vre the Quebec Tersting Mothod, . Thelr
dosignations do not tally with the Quobec Classification, . If matorisl from another country
"worn tested on the Qucbec machine, there would ‘only be a comparison of ralative valus but
. never an exact compariaon according to grades. -Clansification of asbestos fibre avallable
from Qiffsrent plrtn of the world are reviswsd,

0CCOI3L032
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Classification of African Chrysotile

VYRA/-3 Long shingle fibre

VRA/-¢ Shingle fibre

HVLJ2 ' Textile flbre
HVL/3 Long shingle fibre

C4G) long, crudy textile fibre
C&GZ Textle fitirs
C&G3  laong shingle fibre
- . CLkG4  Shingle fibre
C&GS  Short shingle fibre or paper stock
‘.-.‘ -
! VRA/-Z Textile fibre

From mines in the
Shabani district of
Southern Rhodeasia

From the Mashaba
diatrict of Southexn
Rhodesia

-t Tt St g

From the Hlv'-lo:k
Mine in Switzariand

- .HVL{4 Biingle fibre .
B HVL/{S Bhort shingle or paper stock

Textile
Long shingle
Shingle

Short shingle
& paper stock

* Papor Stock

*wiMaaull - Grade 47} . Shingle fibres
F.Meauld - Grade § ) .

. Textura

Hazd {crudy)
Hazd
Semichard
.Hazd
Semi-hard

Boft

Hard
Bemi-khard
Boft .

" Hard

Bemi-hard
Boft

Haxd
Semi-hard
Soft.
Unguarantsed
Unguaranteed

0001235323
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. Classification of Russisn Chrysotils

Mark According to
U.3.8.R. Btandard

Jununry 1, 1982

3-1
32
P-2,
3-3
PJ-3
P2

" M3
J-4
P-4
“M-4
35
P-5
M-8
J-6
P-6
M-6
K-6
X-7
1-370
7-450
7-520
Sy

From the Mspulli Mine
near Swasgiland border i

" .
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Clasasficarion of Russjan Ol;:!so‘lﬂv

Orade Type Texture Mazk According to
U. 5.8, R. 8tandard

Jaguary 1, 1952

8 Unguaranteed 8-750

Clasaification of Australian Chrysotile -

-Grade 4 - 2.1nch {thxes and longer
Gxrade 3 = 1 inch to 2 inch fibros
Grade 2 - 1/2 inch to 1 Inch fibres
Grada 1 = /4 inch 10 1/2 iInch fibres

Clasaification of Afxican Amosite

Group 1 . Producad from hand-selected long fibre at Penge
Mine onlv.
D3 . - Long = over J'* in length
Group 2 - Produced at Pengs from run-of-mine fibre after Jongest
has baen hand-selected, .
nil - Miaus 3 plus 3/4n,
254 - As sbove but graded by color,
Group 3 - Genarally minus 2-1/2" plys 5/8"
MD - Fzrom Penga mine
M - From Pengs mine - somewhat shorter
w3 - From Waltevreden Mine
K3 - From Kremeollonboog Mine
Group 4 - Genezally minus 1/2".
82 - From Penge Mine
BK - From Kremsllenboo, Mine
sW - From Waltevzeden
Group § - Generally minus 1/2"
GW . - . From Wellevraden Mins
oK o~ . From !(rnmolhnboog Mins

In addition fo the abovo grades thers ave several {rom the Pletersburg Field, of which’
WEC from the Malipedrift aves i woblbly the most uuunrmly prepared, The latter is
smilar in length to Grevp 3,

The other grades listed in the foregoing grouping are produced in the Penge ares, of which
the Amosa Mine is the lazgest prodacer, The screon sizes shown are not necessarily sxact,
but bave been included in oxder to give soms Indication of the relative lengths of {ibres of the

diltarent grades:- 10,
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Cape Blue (Cracidalits)

E - plus 2-1/4 inches

D - plus 1=3/4 « 2-1/4

C - plus 1-1/4 = 1-3/4"

No. 1 or B - plus 3/4* - 1-}/4"
No. 2oz A

and Rz =~ plus 3/2" - 3/4n

- No. 3 ot s
plus }/4" = 1)2»
- x. lBﬂ. 2! and 58 - Various shorter grades

0; the foxegoing, the longer grades dqn to Noe 2 oy A are mostly hand-cobbad.

; Euuvad Rlre (czoeldomq

N : 'rx Plul 1-3f2v
LTy e Y e - 1-1 28
Ty = " ).
Ty - 140 = 320
nun‘n = MLS and NC300 about 1/4 1o 3/8n
T4 = aund Yshorts” mostly minus 140 -

Most of the above numboers have fallen ints disuse, The present practice ia eo rafer

largely to "long® and "short" for the bulk of the Tranevaal production. . Thera {s no
recognition among the major producers that gultn standardization is desirable.

Austratian Blue ggg;

Ne. 1 Long Bbze - 1 n, and over
No. 2 Plus 3/8t0 ) in.
Noe 3 ° Mioué 8/8 in.
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Mining, Milling and Frocessing ~

The methaed of mining, milling and processing of asbestos depands on the typs of asbheaton
being handled an well as it's apecific physical characteristics such ns a soft versua
harsh fiber. BSince Chryaotile Hber accounts for approximately 95% of all the asbogton
uaed, this discussion will pertain to Canadian chryaotile, ’

Originally, when the mines were opened, the mining operation involved predominataly
manual Jabor in open pit operations. In the past thirty years the mining opendom have
become highly mechanized with the nse of crauss, cable hojsts, ete,

Hand cobbing is the oldest maothod used in mining asbestes, This particulay method is still
ussd to obtain the long nsbestos fihurs, The cperation involves releasing fiber from the
rock by mesns of hammering away the rock from the ands of fibars. Fibers identified

as crudee #1 and #2 are hand cobbed. These type fiboxra ars not procesasd through

tha atandard crushing units during the milling operation of the shorter fibers,

The eomient of fiber in the rock mine ranges between 3% to 10%. Workable mines axa
conaidezed profitakle whan the yacovery s only 3% of raw asbostos. Varizbles such as
availability of labor, transportation {acilities and aize of deposit determine whethsr 2 low
asbestos content mine will be profitabls. In Cansda rich aross are considered to recover
approximately 3% to 12%.

The asbsstoa, as obtained from the mines by blasting and quarrying, is sald sither as
"Crude" or "Millod", Crude ashentos consists of hand-picked asbastos in it's nntural
unfiberissd condition. The Grude generally contains 5 1o 15% rock, dust or short fibexr
which has to be removed by the mannfactursr in their own plant,

The Milled nsbastos is made up of the shorter fibers. Different procesees or systems are
used bry tha mines to process the milled Hbors in order to releass rock and Hborize
bundiss of fhers.

" Asbestos fiber 1s found In rock depoaite classified as cross-fiber, slip-fiber and mass-

fiber, Asbestos usually occura as crpsa-fiber in which the fiber runa at relativaly
#ight angles fo the walls of the rock. The fiber Jongth rarely oxcesds 2 - 3 inches.
The average long fiber ssbestos for chrysotile {5 /4", In same caszon & bend occurs
in the flbexr which results in a weak fiber at the point of hending,

In sMp-fibers, the fidexs Me in the direction parallel to the soam or crack in the rock.
Generally, this type fibsr Ju weaker than the cross«Bber. It is considerod nnouitable

for spinning. .
In the mass-fiber claasification, thers is a complate abaence of any oricntation of fiber.
The ssbsstos is diotributed at random. This typo of foxrmation gensrally accurs with
the amphibole varistios of asbestos. Ths fibers tend to be soft.
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;lhcn Inygs crosa-fiber veing occur 3t is relativaly simple for a miner to hahd cobb in order
to abtain crude flbers, The long fiber sdhering to rock is nometimes dried over steam
coils in order to simplily extraction of the fiber from the rack. )

Most of the fiber vains are too narrow to be separated profitably by hand. The rock con-
taining ssbsstos js sent to & mill Jocated near the mina whereby mechanical means

separation is accomplished.

_The proportion of long fibsr ar crude asbeaton extracted from the rock is lpproxknltely'ﬁ to
10% of the nsbestos which is removed. The romsining anbestos conaists of medivm and
short fibars, Marksty in industry oxist for all lengths of Hber.

It 3s dffficult to ascertain the trus value of a mine by only spot checking. The width of an
ashestos ysin at any one point dees not provide a trus pleture of the length of fiber which it
contains. To obtain raliable values it is nacessary to remavs or dlast the rock from many

different Jocations,

The mining exports judge the various typos and grades of nabootos according to length amd

“noftnens of bey, Othar proporties are alsv taken into considaration since various type
rxbestos conditionn are desired for the specific end products involving {adrics, brake
linings, packings, ssbestos-cament, and others,

Since most of the asbestos mines ars located in mourtasneous or xough terrain, an important
1 coneidevation in developing & minse §s to detezmine the svailadility and transportstion conts
of the ssbestos to the customer. Another major consideration {s to set up proper aperations
involving the havling of Jarge guantities of rock, Many asbestos mines handle tons per hour

5" of muterial or ore. This high tonnage rate 1s necespary since the ylold of the average
(A

.-sabestor mine ean be loss than 5%.° Mining requirements are such that the shost asbestas

F ,ﬁ fibers tand fo bacome the most profitable products.

Two methads of mining exist. The open pit mines ia the mora dessrable method. To opsn
a quarry or open=pit mins, it is fizst nscessary o remove surface muttey, After removal
. of surface matter lhndnd bhmn; techniguea are uned to Jooxen the asdest: s containing

2 racka.

Underground mines are used. Various methada of hmneling ars weed.
< Open-pit operations ars porformed by methods such as side hill cut, overhead cablaways,

3

]

method of mining, With a billside exposure, mining the ore Is a aimple and choap opera-
tion, It §s mined in terraces cut out from the rock and in caves. This typs of operation 1
lound prineipally in the rich asbestos depoaite.

The overhead cable operation is used in wide and doep pit mines. Carriages which ramove
the ore are comocted 1o holsts, In tura, they are connscted to track cables which are
. installed over the cpen-pits. It ie raported that the largest commercisl cable way systern
" ever installed was at the King Mine of the A.lbnbé,q’tpouﬂm. Ltd. , at Thetiord Mines,
Quebec. - QCCoITISI=
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Spiral and multiple benching in related to the more conventional opan pit method identifled

is Inclined cabls or truck haulage technique. In the incllaod cable oparation, the ficoer
of the mine {a tnelinad to the surfsce, When cebles are used, the inclined mngle is approxi-

mately 20 degrees. For truck opsrations, ths angls is approximately 15 dagress or less.

In the spiral benehing operation, the pit dovelops into the form of a Jarge bowl. The multiple
banching techrique is unod where spiral benching is not feasible. Generally, barren rock
formations are Jocatéd in tha largs asbestos deposii or azeas, The barran rock formation
does not permit continual apiral opezations ac that diffsrent apira] benching operations

occur in the ano azea. This typs of opsration {s reforzed to as multiple bonching.

Underground mining cperations occur and generally tie in with open pit opauao:u. Different
techniquss are used.

15 o8t casoy, mines are devslopsd where asbestos occurs on thy purfacs of the ground. New
methods of finding asbastoa depoaits sre being duvdoped in order'to find asbestos oxc not
expoasd 1o the surface,

In snining operations wood is not used becauss comtamination wculd be detrimeanta) to the

Milling Asbeston ~

After the asbestos ore Je mined, the materinl goss through repetitive crushing oporations
to separats {4s asbestus and rock. Crushing and scroening operations occur. These
operations ars referred 1o as "milling", Spacial mill equipment is required for these
opsrations, The methods used in the vasious minss ars basically the same but genezally
dffexs in segard to sixs which depends on mins capacity and typa of {iber.

In milling the two major objectives are to soparats asbestos from the rock and prevent
reduction in the Jength of the ashasios fiber.' The valus of asbostos Lber depends malnly
on fiber Jangth, The objective of preventing roduction in length s vital. Extraction of the
fibex from the rock requires rspstitive crushing of the ore. After sach srushing cperation,
frea liber is removed by alr-suction.

In order 1o lnecoulw.ﬁy remove asbestos, the material must be dry. The mined asbestos
coatains mofsture which varies deponding on westher conditions and senson of the year,
The molaturs is removed by means of mechanical drisrs. The dry nbn can then easily

be removed by alr-suction.

_The primary crusher, usuaily of ths jaw fype, bas the oapacity to handle rocks up to 48"
“in olse, welghing up to 8 ton or more, and cruh!a. them to agproximately 5% ta 6% in
width. .

Crushed rock is un-lod to trommel seresns. Theao screens are Jarge revolving cylinders
with various aiee cpenings. The trommel scrasns only permit the velstively amall rocks

"of approximately 5' to 6" width to continue through to the sscondary stage of crushing.

This typs crusher in gensxally 2 gyvatory or cons type crusher.
14,
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Gutbndotock 1a dried in tower or rotary drisrs which vary in temperature from 200°F.
to 1, 000%F. .

After the drying opsration tha rocks which ranga in sine from 2% to 3" are fod into & third
crushing unit which f» either of the gyratory typs or cone type» Tha crushed ore and

{iber are fod to heavy shaker or bumper scroens which are operated by means of eccantric
drives, Paowerful air suction hoods remove fiber. The rock passcs over the end of the
acreens. The undoraise msterials pass through the acreen and is fod to a fiberizar for

further treatment,

Additiona) shaking acresns aze used to ssparate fibers into Jong, medium and short categories,’
Duplex ahaking scroons ave used. The lemg Sbsrs remain on the top of the screen, The
medium fibara in the lower sersan and the short fiber passes through both sereenn.

The rack vhich was passed over the end of the heavy shaking screens continuea to other
erushers. The cytle ia repexted whereby the cnnhod rock passes over shaking screens

and In turn fiber is removed by afr-auction.

Alln- the fourth crushing cycle, the xemaining roek is further neparated by means of
fiberizore. The Hhorlzers break the rocks by moans of impact or drect blow of Mgh speed
hammers. The crushed stone is again fod through the shaking screen in order to remove

additional fiber,

The milling cpsrations are continuous. After the crushing and suction cperations, the
ashestos is cleansd, graded and put in dage for shipment. During the operation fiber
col)sctoxs which are conlonl aylinders pexform the first stop in the clesning operation,
Currents of alr carry the fibers into duuuml aress where additional clexaing can ocour

ovar scroens.
The process of separating ashestos from rock during the milling operation takes into

sccount the specific gravity ditforence of the two materials. After the fluffing or Bhaxixing
oparations, the dry asbestos can bs faken sway from the reck by means of sir currents.

A mathod which 1s not generally used involves the wot-milling operation. In ths wet-
milliag opcnﬁun tho' abnma nb‘uto- will float on water.

Grading of asbestos {ber Is enduud in specisl designod gradsrs. Long rotary wire
screens of various aize mash are ased. Ths sine mesh determines the length of Hbez,

In general, the graded fibor Is stored in burlap or Jute bags of 100 1bs. The fibers are
compresasd n oxder to reduce bulk, -
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Hoalth and Safety Factors ~

With the davalopment of the ssbestos industry, contamination of the air with amall asbestos
{iber particles producsd hygienic problems. Hygisnic mensurss wers not well advanced
when ths first mining opsrations wers developsd, Bince the dry processing method is

~used’in mining and milling wsbestos, small fber particles ars picked up by afr currents
and dis fributed throughout the manufectring plants &%d in the neighborhoods, The asbastos

particlss or dunt which daveloped could become harmful to the psople who were constantly
exposed to it. Asbastosls 12 a special typs of allcoats but doss not oceur neazly as often.
Approximately 10 years 1a requived for & panca 1o develop asbustonds if he is constantly ox-

1IN0 IS0 ATVTIO
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posed to the dust. However, since prot ures are provided by the different
manufacturing plants, it ie uucmoly raze .u-: & poraon dw-loyl asbestosis. <

NVHL BVITO SSTT 61 3OV SHL -4

Chemicsl analyals can be made of dust in order to determina concentration of asbestos
dust particles. Information is available an to what ths maximum concentration of dust
should be 10 climinate any problems, Various safely messurss are available such as'weill
vontilated areas, special masks, and water sprinkler systems. Proper filtaration
techniques are available which will colleat dust particles.

With proper precautions, there is no problem. Parlodic modical examinations of workmen
are preformed in order to kecp conatant check on thely health, Apparatus used in con-
nection with the ashentos industey ahould be ssaled off against outaide air as much as
posaible and should work with a draft under negative presaure. The passags of the dust
into lungs through the respiratory system is dangsrous. It Is imporcant that proper pre-
cautions ba taken by all companies which handle asbestor.
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