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INTRODUCTION

This bulletin proyides u;hdxxg}:y with current available information and data concerning the use
of aobestqs as a reinforcement in speinforced plastics®™s A.R.P. ({Asbestos Reinforced
Plastics) provides industry with materials capable of mecting various properties oY reguire=-

4L BYEO SSTISI TOVM THL

ments,
Typieal ARP Properties or Requirements < T
Heat Zesistancs Righ stiffness (E) : —— .
Low thermal conductivity High mechanical strength ..
Chemical Resistance Varying electrical characteristics '

Cryogenic Resistance High toughnean

"Premix compound ingredient

Gunk molding coxpounds® i
"Typical ARP Products

i Cooking handle utensils Blackout ox bombprool shelters
Ay Bwitchboards ~ - - . Missile nose cone 4
%] .- .. Electric Motor Casing Rocket motor structures and o -
- pamp Sockets™ " insulation o fio :
21 ... Domestic'k Industrial electricxl pancls Minsile blast tuben . . ¥ }

il Gommutator Rings 0" " ' ' Brake linings " .

1 - Cable insulators L . . Friction materials for automatie - N

Z Auto body & Railwayhody parts egquipment ‘ »o’ .
Hounings for auto heaters & Cluteh facings ’ L.
¥ ajr conditioners . . . Gaskets i
4r Underground- conduits VYalves
B _Bewer pipks . Roofing - . s
& . Noise irisulators . : Acid proof tanks. i
i .. Helmets  ° i ) CGus vent tubes or plpes "
o VGungrips v o - Adreraft ducting ,
A . mcersters oo 0 - Chemical Filtero. 1 '

i DU A S U a ' . ™
: ;l -This bulletin does not discuss fiberglass or glass fiber reinforced plastics which represents L". t
I s large snd continuing growing industry. The subject of glass {iber bas been reviewed in
i pimerous BPE bulletins and lterature. Also, this review docs not include discussions on . -
"4l -other fiber uddd in Vreinforced plastics®; such as, cotton, nylon, rayon, sisal, guartz, _ Lt
M s}??ﬂnux?\)sn?cttc. etc, - 0cco 3‘235915

1 * The principal reasons for preparing this bulletin are attributed to the growing demand for

. A.R.P. and that an education is required in beiter understanding esbestos as applied to re~

inforced plastics. Raw ssbestos can introduce & multiplicity of problems if its variables are :
not undexstood. These varisbles include conditions such as chemical analysis, grading,’ i
. . classification, snd trading conditions, Yarious specifications are avallable, but it has been :
o |+ i determined in certaln industries where A.R.P. is used that new speciiications for the use of :
asbestos In reinforced plastics will gradually evolve based on new industry requirements.
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Asbostos has been one of mankind's most "'creative” materials, Engineers and chemists
have continually used asbestos in the manufacture of many different products, In the past

. 2,000 yearxs asbestos hae been nsed foxr many diversifled products and applications.

Serious use of asbestos occurred during the turn of the last century. It's uses, scientific
and general, have become extensive in many spheres and new uses are constantly found for

it.

1t's uas {8 usually classified sccording to the typs of product, Groupings puch as building
materials, plastics, textilen, and heat insulators are-sometimeas used; howsver, products
can overlap in thews mein groups = a3 an oxample, an asbestos paper product can be used
for heat insulation and nleo in building construction. To soms people the word anbestos
only identifics & fizeproof cloth,

Asbastos occuxs in rock masses. Thess fiber-bearing rocks provide for fibors of varioug
lengths, The shoxter fibers are more abundant than the longer ones, They are used in the
largest single ashestos industry; namely, cemont products such as piding shingles, flat
sheets, roofing shingles, and corrugated sheets.

- The iong;r fibers-sre primarily unsed to manufacture textile producte such as yarn, cloth,

ispe, {slt, and lap, The textile industry is reported to constitute the mecond largest use
{or zsbestos but genorally lose their identity since they go jnto other products. Principal
pouzce or methed of obtaining asbestos for the toxtils industry involves hand picket
operations at the mine, BSpocinl fiberizing processes at the textile mill ars of prime
jmpoztance In manufacture of textile products,

Textils ashestas products azo uned in different fields including textiles, packings, gaskets,
piastice, brake lnings, filters, elsctrical cables, end thermal inaulatorh.

Censral Features

The impoxtance and commexcial value of arhestos is attributed to it's incombuatibility and
it's unique fibrous structure. It is & spiunable or filling agent, unburnabl- rock, created
by nature by such a process that mian his not boen able to repyoduce it in this highly
scientific woxld. It is a mineral silk, undecayed and unaltered by time or weather.

Asbentos hax the characteristics of sllk oz cottom, but it will not buzn. Apbestos in a

' great enemy of heat, flame, chemlcals and acids, It is rosistant to moisture and corrosion.

Asbestor fibers can be individually fiberized and handled similar to other fibexs such 88
animal origin (wool and silk, stc.) and those -of vegetabls origin {cotton, flax, etc.).

’ "‘(" § 3} R
To the physicista and -clgniﬁga:"i}-%?%g;. being both {ibrous and crystalline, makes it 2
wondrous material, This rock type material is & natural scientific product which has
become indispensable to mankind since it is used in many different fields of industry.

The Greek word asbsstos means {ndestructible, unquenchable and eternal. It has been found
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in almost all parts of the globe, including Canada, Italy, U.S. A, South and Central America, i
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China, Japan, Spain, Newfoundland, Aunatralix, Portugal, Hungary, Ruaaia; Central
Africa, and Seuthern Africa. Commercial value is principally concentrated in the sreas

of Canada, Russia, Central Afrl

cn and South Africa, The Canadian asbastos ia generally

considered to be superior to others insofar 2s esnential properties of infusibility, tensile
strength, finencss and .elasticity is concerned,

QOrigin

Many theories exist concerning the iorﬂut.ion of asbestos. The theories basically differ .
depending on the source of information, Even though nsbestos has been known for ages, :
it'p geologica) hiatory end formation are atiil mattexs of conjecturs. :

One of tha theories involve the x

‘thousands of years ago, The ignious rocks had acidic intrusivesa that formed granites and ;
feldspar-dikes, The ultra-basic intrusives formed dunite which eventually formed psrido-

tite and pyroxpne paridotie alter
-ages. these rocke passed through

" minerals Jmown as gerpentine, This change occurred during the time when pressure was
1. croated on tha ‘Focks causing cracks in the rock. In turn, these cracks wexe {illed with
" :hot groind waters derivod from the infiliration of rain or surface waters, The continual

A\ - infiltration of this water under h )
Wl contaminaed with different minsrals, Crystals developed and were deposited in the cracks
7. - of the rock, ' . .

" Most rocks are mads of crystals, Crystals hold one oi‘tho most secret of all na.ture' s
mystezies, These cyystals form basic patterna. The minerals which make up the crystala
are important and produce the specific different type asbestos fibers, :

", The rock formation in Canada is

" took place thousands of {eet below present elovation,

[

surface of the earth,

formations and cauping rocks to

movre of the short asbestos fiber

and sillcats, Watey containing carbon dloxide and salt in solution penetratad the rocks, This
gradual flow of highly contaminated mineral water changed the originel xock from iren -
containing mineral to magnesis - silica - water, According to the geologist, thiz reaction

_Bince it iz belicved that asbestos developed deep within the sarth where !* could be subjected
to presauro and heat, it iy believed that in tho caee of the North -American Continent, the
glaciers or massive ice formation eventually removed the eaxth and exposed asbentos on the

During the formation of ssbestos with the continual pressure reportedly moving the rock

in the cracks, The resultant yeins of asbestos rock wexe predominately broken so that

Ora Deposits . QCCOATIEIAY

Asbentos in made available to induatry either directly from the mines or through distributors. '
At Jeant 90% of the nsbestoa is obtained directly from the mines, Most of the asbeatos .

esult of volcanic activity which oceurred many hundrede of

coming in contact with olivine and oxides. Through the
various stagen of physical and chemical changes to form

vat and pressure acted as a golvent, The water became

a variety of the olivln; which 1is compesed of izon, magnesia,

crack, the crystals or fibers developed various patterns

» are available, . i
\
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companies which mine mebestos, use the asbestos to produce products »1°h recondary interest
in gupplying raw asbeaios 1o othox companies, There are aleo muntfaciuring cempanies whicl
specialife in the manufacture and production of asbestos producia without directly owning .
mines.
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The United States is the World'e largest producer of asbentos products, The main rource of
asbentos for the United States is Canada. The Canadian mines zre favorably located for
supplying the United States consumers, Canada provides approximately 90% of the asbestos
used. Domestic ssbestos contributes approximately five percent.

The enormous terzitory of USSR contains asbestos deposits to such an extent that they should
be considered one of the principle producers of ashestos in the world. These deposite aTe
generally considered second of importance to the Canadian. Prior to World War I, Rus pia
occupied second place among the world's asbestos producers. Its largest asbestos mines
are pituated in the Ural Mountains. Deposits also exist in Siberia. :

nc

[T

Grading

With the gradual progress in developing highly engineezed products with asbestos, the
ssbestos industry has required the mines to sat up speclal methods of classifying asbeatoa !
in accardance with length of fibex, :

-

' Exaet measuring of actual staple length of asbeston fiber is one of the more difficult tasks

. by the manufactursz, Asbestos differs from cotton, rayon, and other fibers which are . y
4] . possible to comb. By combing the {ibers, the actual length can be measured, Staple length
A of chrysotile ashestos fibers of any one of the various types varien from 3/8" to 1V and

N ’ﬁ down to mnicroscople measurements,

]
1
|
Grading of asbestos is gonerally on the basis of length rather than quality. Qualities which !
pre also impostant to the fibers in addition to length rre flexibility and fineness. The more |
flexible and {inc fibers are used for spinning and weaving textile products, The shorter ! .
milled fibers are used in various products such as asbestos ¢cement, tils, and brake lininga. ; g r
L=
H
|
!
|
)
|
!
i

s 1931, a committee wan organized by the Minister of Minea of the Province of Quebec. The
committee on "Unlform Claraification and Grading of Asbastos Minas Products" had the
project of revising the chrysotila asbestos grades.

The Canadian Asbestos Producers have set up what is referred to as ujuebec Standaxd
Asbostos Testing Machine! for classifying milled asbestos, This method is bared on the’
mochanical sieving of fibers. There has been a gonexral trend to adopt the Canadian
Standards Classification; however, mauny of the old mines in Canada still retain their own
methoda which are specifically tallored to their customers, The classification divides
chrysotile into two main classes of crude and milled asbestos, . t

The Crude Asbeatos consists of the hand selected crosm-veining material essentially in it's
" pative or unfiberized form. The Milied Asbestos connigts of all grades produced by .
1 mechanical treatment of asbestos ore. These two main divisions are sub=divided into
differsnt groups ranging {rom group No. 1 to No. 9, 4

poc14a0918




Classification of chrysotile asbesiod according to Grov

Group No, 1

_Group Ne, 2

Crude Asbostos

Crude No. 1 Connsinta bagicelly of crude
: 3/4 inch stapls and longer
Crude No. 2 Conaists basically of erude
3/8 inch staple up to 3/4 inc¢h
Crudes, Run-of-Mine  Consista basically of unsorted "

Crudes, Bundry -

Miﬂed Asbelton

s are as follows:

cTudes

Conpnists of crudes ather than.

‘ spocified above

ot IO D
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Stanﬂard Denlgnntlou ot G:tadu

-.Group No. 6 {Waste)
. 6D .

Group No. 3 (8pinnlng Fibre-) O

.Group No. 7 {Shorts or Refuse)
7D

F

0 u\.c

230920

G\larantoad Minimnm Shipping_eat .

-~3l9 "103 ’D- 3
-7 ~3,5 ..-~0.5
- -4 -1
-8 -4 -2
-9 -4 -2
-8 -6 -2
-7 -6 -3
B -8 -3
D T
4 -8 -4 L
-3 -9 -4
w2 G -10. -4
=1.5 -9, 5 -5
0 '0.5 "10.5 -5
9 -0 =12 -4
0 -0 =11 -5
0 =0 ~10 -6
0 - 0 - -1 = 9
0~ 0 -5 11
0 - -0 4 12

TR
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Group No. 7 (Shorts o¥ Refune) continued. ... . ! 9 § s
TH 06 -0 - 3 - 13 L EEL
TR ) ’ o - 0 -~ 2 - 14 1 Ban
™ ' o -0 - 1 - 15 o §g
R 0 -0 - 0 - 16 ‘ 3
7 6 -0 - 0 - 16 ) ’
A w 0o -0 - 0 - 16 . '%E
Group No, 7 {Floatn)* - G
RF . no test . . t L
1TF : " no test™ NS
i Group No. lB {8and and Gravel) . i ’
<1 B ' 83 - Under 50 pounds per cubic foot o
% IR S - loose measure . B
N s Under 75 pounds per cubic foot
B : ’ loose measure '
&'nlz;t?\;p. No."'9 ) . : . .. . . )
C9T . o T Over 75 pounda per cuble foot I B
. i ' laoso measuyrs .




in the Group No. 1 and No, 2 the Iength of the Crude asbestos can be mcasured by means
of combing, In the case of the milled asbestos, the Quebce Standard Testing M chine is
ueed, It consista of three stacked ncreend and a pan resting on a table. Thes: ~reens
are driven by an eccentric goar po that an ellipitical motion is produced on the s ené.
Each acreen measures 24-1/2 inch X 14-3/4 inch with the boxes gach 3-1/2 inch in depth,
Tha top box which ia sdentified as Box 1 coneints of a wize screen with 1/2 inch openings,
Box Z had a 4-mesh wize, Box S has a 10-mesh wire and Box 4 is a closed receptical
which collects all matter filtered through the other three boxes. The motion of the boxes

and the time that fibres are subjected to motion are fixed, -
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. The test procedurs is to introduce 16 ounces of asbestos on the top tray. After two minuted
! of motion, the fibre in each tray is weighed. .

The mora fibre retained on the {irst screen and the lezs fibre falling into the pan produces
.2 higher grade praduct, As an example, Group No. 3K specifies 4-7-4-1. This means
that in & sample of 16 ounces, Box No. 1 retained 4 ounces, Box 2 retained 7 ounces, s
Box 3 retained 4 ouwces and one ounce {el} in the bottom pan. . ,

The Quebec Asbeatos Mining Assoclation has set up standard testing procedus es which
includs the use of a stendard approved machine. They specify the method of taking samples
foy testing. When testing Group No. 3 fibres, a composite sample shall be made up from

. each and every lot of 100 bags included in the number to be tested, Bach composite sample
phall be made up by taking a handful {about 4 ounces) from every £ifth bag of the one
hundred bags.

‘?s In the case of Greup No.'s 4, 5, ox 7 fibren, a composite aémple shall be made up from each
B . and svery lot of two hundred bags included in the number to be tested,
£ A
. :_'.;!.’t P
: ,"‘f;E Each composite sample so made up shall first be allowed to approximate average work-room ‘o
k5 § _ temperature and humidity, and then shall be thoroughly mixed on a smooth topped table r ;
N while passing it through the hands with a gentle rubbing action in ordex to break up and : w.
“igif -+ sepaurate all clots and lumps. It is then divided-into halves, quarters, etc.,, as Necesssry, ) N
\:s . and a represented one pound lot shall be weighed accurately and placed in ths teating machine. J (@) '
:
: ',;;'\'-3, ) A
"Y? The greatest increass in uss of fibres has boen in the shorter lengthe that comprise :
o ﬁ approximately 50 per cent of Canadian asbestos production. The classification of shorts
‘.:\;‘v,}l,: g and floats follows the same principals of the shaker test; however, other factors such as -y
' '.‘,;~“"‘. o bulk grit percentage, viscosity, etc., have a bearing on nomenclaturs used, ‘ 1
":_ al - i‘-h

The Gzoup No. 7 shoxts or refupe consists of material testing 0-0-5~11 and below. The

; texm refuse in a pallway freight classification designation and does not mean that shorts

- and {loats ars by-prodicts of asbestos milling. - ‘As the nams implics, fi¢ .6 are fibres N ‘-‘
.. so fine and light that they are collected by alr floatation, They are pretipitated into

: {loat chambers by gravity settling or collocted by filtexing media,

i Shorts and floats have shown & remarkable increase in use {or several reasons: quality S |
REEA tmprovements which have developed new uses and improved finished products thus causing
1 %iq. ' the shorter to supplement somo of the longer fibre applications and the expanding markets
4‘ *.; .{or relatively new o growing industrics such as vinyl tile, plantics, asphalta, and l i-" (
: ! : ’ 7. ] ~
{: 0CCO 1235323 f
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. .asbestos«cement goods where maximum strength I8, required.
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asbeeton-cement,

Other methods of classifying {ibres have different identifications depending on the type :
asbestos, length of fibre, fiberization, and other characteristics. In some canca, the 4
- mnines add edditional letters o¥ numbers to the {Qucbec Standard Testing Machine s

.. nomenclature, As an example, the Asbestos Corporation, Ltd. includes a numbexr pyatem~"":;‘_,

to designate degrae of crudencas or openncss. : 1

Manufacturers of asb;zato: groductu‘ obtain fibres from more than one source norder 1o
.eliminate potential problems inherent'when only one source ia available,

Since asbestos
fibres from different mines sometimes behave different in processes, the manufacturery

. have to keep close controls on snanufacturing processes for the various type fibres, This

1s a skill obtained through continucus use of the different fibres. r
. . . R .7

The clags and gradoe of asbestos used In the manuinctéxo of different products varys however, *
the general trend can be identified. long fibree are used for yarn, cord, braid, and :
textiles; for packing and gaskets; {pr felted Jong fibre paper or fe)ts, and for {iltration; and

. The medium length fibres
ineluding Groups No. 3, -4 and 5, are uked nn reinforcing filler in asbeston- cement products;
asbeaton paper and millboard; as the bonding agent in magnesia jnsulating compounds,
filtration pads and shests and molded breke blocks and linings. The short fibres and floats

" are used aa fillers in paints, asphalt, puttys, plaster, stucco, plastic moldings, and others. .

The Group No.'s 8 and 9 generally contain ls;keyéorilons of minute rock and sand which \

are not detrimental to the finished products. .

. In Northern British Columbia, the Casaiar asbestos grades aro jdentified asn follows:

Crude #1 - Basically of crude 3/4" staple and longer
AAA - Extra long textile fibre ‘

AA = Long textile fibre

A - Textile fibye

"AC= Long shingle fibre

-AK- Medium long shingle fibxe .

AS- Shingle. fibre .

AX~ Short shingle fibre

.. Anbestos ﬁroduciug‘countrles other than Canada do not ‘uze the Quebec Testing Method. - Thelr

designations do not tally with the Quebac Classification. . I material {rom another country

_ ‘were tested on the Quebec machine, there would only be a comparison of relative valus but
. never an exact comparison according to graden. -Classification of asbestos fibre available '

{rom diffevent parts of the worlq ars reviewed.
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Clasaiiication o

Short shingle fibre or paper stock

CuG)  Long, crudy textile fibre

CLG2  Textile fibys

C&G3  Long shingle fibre
.GuG4  Shingls fibre

Cu&GS

VYRA/-2 Textile {ibre
VRA/=3 Long shingle fibre
VYRA/-4 Shingle fibre
HVL/2 ' Textilo {ibre

HVL/3 Long shingle fibre
.HVYL/4 BShingle fibre

Short shingle or paper atock

{Mpaull - Geade 4 } _Shingle fibres
.Msauld - Grade 5 }

}

} From mines in the
} Shabani district of
} Southern Rhodesia
)

)} From the Mashaba
} district of Southexrn
} Rhodesia

}  From the Havelock
} Mine in Switzerland
)

)

) From the Msauli Mine
} near Swaziland boxder
the Transvaal

. Clasaification of Russian Chrysotile

:-Tme: B

Textile
Long shingle

Shingle

Short shingle
L prper stock

Paper Stock

. Texture

Hard (eyudy)
Hard
Semi-hard
Hard
Semi~hard

Soft

Bard
Semi-hard
SBoft .

" Hard
Semi~-hard
Boft
Hard
Semi-hard
Soft.
Unguaranteed
Unguaranteed

QCCo1Z35323

Vo o

Mark According to
U.5.5.R, Standard
January }, 1952

J-1
I-2
P-2
3-3
PJ-3
P2
M-3
J-4
P-4
‘M-4
-5
P-5
M-5
J-6
P-6
M-6
Ke«b
K-1
7-370
7-450
7-520

e e e T 0

in

5
it

-

e,

o -—

' }nam’cooamaom-nmo

3L 0L INGC 5 L3 SHLON SHL

NYHL SV ST SI 2ot SHL 3t

R
I

‘02€0



Classification of Rumsian Chrysotile

Grade Type. Texture Mazk Acsording to
U.5.5.R. Standard
January 1, 1952
8 Unguaranteed 8-750

Clapsification of Australian Chrysctile

_Grade 4 - 2_inch {ibres and longer
Grade 3 - 1 inch to 2'inch fibres
Grade 2 - 1/2 inch to 1 inch {ibres
Grade 1 = 1/4 inch to 1/2 inch fibres

Claesification of African Amosite

Group 1 . Produced from hand-selected long fibre at Penge
Mine only.
D3 . -long - over 3 in length
Group 2 - Produced at Penge from run-of-mine {ibre after Jongest
has been hand-gelected. . .
DIl - Minus 3" pins 3/4".
bX - As above but graded by color.
Group 3 - Generally minus 2-1/2" plus 5/ 8"
MD - From Penge mine
M - From FPenge mine - somewhat shorter
w3 - From Weltevreden Mine
K3 - ¥rom Kremellenboog Mine
Group 4 - Generally minus 1/2".
s2 - From Penge Mine
5K - From Kremellenboog Mine
SW - From Weltevreden Mine
Group 5 - Generally minus 1/2"
cw . - - From Weltevreden Mine
GK - From Xromellanboog Mine

In addition to the above grades there ars several irom the Pletersburg Field, of which‘
WEG from the Malipedrift area ia probably the most uniformly prepared, The latter ia

similax in length to Group 3, .

difforent gradesi- ‘ 10,

0CCO3ZIEITA

e ann e s b 002" S

The other grades listed in the foregoing grouping are produced in the Penge area, of which
the Amosa Mine is the largest producer, The scrcen sizes shown are not necepsarily exact,
but have been included in order to give some indication of the relative lengths of fibres of the
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Cape Blue !Crocidontn)

E - plus 2-1/4 inches .
D - plus 1-3/4 - 2-1/4" ‘ U
C - plus 1-1/4 = 1-3/4" -
No. 1 or B - plus 3/4" - 1-1/4"
No, 2 or A .
and R = plus 1/2" - 3/4" ) i .
No, 3orS ‘ ' ! _{
MS and Ry~ plus 174 - 1/2v \ ) i
* X, §BG, R and 58 - Varioun shorter graden

Of the foxegoing, the longer grades down to No. 2 or A are mostly hand-cobbed.

»

Transvaal Blue (Crocidolite}

"Long" - MLS and NC300 about 1/4 to 3/8"
T4 - and Mshorts” mostly minue 1/4%

"X « Plus 1-1/2% &O’
STy e - -2 W,
Ty - ‘wo )jan - /B mn
Ty = 1/4n = 12" PN
: 19

Most of the sbove numbors have fallen into disume. The present practice is to rafer R
largely to "long" and "short! for the bulk of the Transvaal production, .Thexe 1a no . “
recognition among the major producers that greater standardization is desirable. -
Australian Blue Grades '
. . ! ' N’
No. 1  Long fibre ~ 1 in, and over L Lt
No. 2 Plus 3/8 te 1 in. . ‘ ;
No. 3 ° Minus 5/8 in. Co
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Mining, Milling and Processing =

The method of mining, miiling and processing of aabeatos depends on the type of asbestos
being handled as well as it's specific physical characteristics such as a soft versua
harsh fiber. Since Chrysotile fiber accounts for approximately 95% of all the asbeatos
used, this digcussion will pertain to Canadian chrysotile, g

Originally, when the mines were opened, the mining operation involved predominately
manual labor in open pit operations. In the past thirty years the mining operations have
become highly snechanized with the use of cranes, cable hoists, etc, ’ '

Tiand cobbing is the oldest method used in mining asbestos. This particular method I8 still
used to obtain the long asbestos fibers. The operation involves releasing fiver from the
rock by means of hammaering away the rock {rom the ends of fibers. Fibers identified

as cxudes #1 and §2 are hand cobbed. These type fibers are not processed through

the standard crushing units during the milling operation of the shorter fibers,

The content of fiher in the rock mine ranges between 3% to 10%. Workable mines are
considered profitable when the recovery is only 3% of raw ashestos. Variablea such 23
avallability of labor, transportation facilitles and size of deposit determine whether a low
asbestos content mine will be profitable. In Canada rich areas are considered to recover
approximately 5% to 12%.

The asbestos, as obtained from the miines by blasting and quarwying, is sold either as
uCruds" or "Millcd". Crude asbestos consists of hand-picked ashestos in it's natural
unfiberized conditlon, The Crude generally contains 5 to 15% rock, dust or short fiber
iwhich has to be removed by the manufactursr in their own plant.

The Milled asbestos is made up of the shorter fivers. Different procepsea oF systems are
used by the mines to process the milled fibers in order to release rock and fiberize
hundlea of fibere. .

Asbestos fiber s found in rock deposits classified as crosa-fiber, slip-fiber and mass-
{iber. Asbesatos usually ococurs as cross-fibex in which the fibex runa at relatively
right angles to the walle of the rock. The fiber longth rarely excesds Z t 3} inches.
The average long fiber asbeotos for chrysatile iy 3/4". In some cascs 8 bend occurs
in the fibor which results ina weak fiber at the point of bending,

In slip-fibers , the fibers ile in the direction parallel to the seam or crack in the rock,
Generally, this type fber ia weaker than the croas~{iber. 1t {8 considered unsuitable
for spinning.

In the mapa=fiber clanpification, there is a éomplute absence of any orientation of fiber.
The asbestos is distributed at random. This type of formation generally oceunrs with
the amphibole varieties of asbestoa. The fibers tend to be soit.
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When large cross-fiber veins oceur 3t 1s relatively simple for a mainer to hand cobb in order
to obtain crude fibers. The long fiber adhering to rock is sometimes dried over steam
coils in order to simplify extraction of the fiber from the rock.

Most of the fiber veins are too narrow to be separated profitably by hand. The rock con-
taining asbestos ia sent to a mill located near the mine whereby mechanical means
separation is accomplished.

The proportion of long fiber or crude asbeaton extracted from the rock is approximately 8 to
10% of the asbeatos which is removed. The remaining anbestos consists of medium and
short fibsrs. Markets in industry exiat for all lengths of fiber.

1t is difficult to ascertain the true value of a mine by only spot checking. The width of an
ashcstos vein at any one point doea not provide a true picture of the length of fiber which it
contains. To cbtain reliable values it is necepsary to Temovs or blaet the rock from many
different Jocations. '

The mining experts judge the various types and grades of nsbestos according to length and
softnesa of fiber, Other properties are also taken into consideration since various type
asbestos conditions are desired for the specific end products involving fabrics, brake
linings, packings, asbestos-cement, and othera.

Since mont of the asbestos mines are located in mountaineous or rough terrain, an f{mportant
coneoideration in developing & mine ia to determine the availability and transportation costs
of the asbestos to the customer. Another major consideration is to set up proper opexations
involving the hauling of laxrge guantities of rock. Many asbestos mines handle tons per hour
of material or ore. This high tonnzge rate I8 necospary since the yleld of the average
asbestor mine can bo luas than 5%.° Mining requirements are guch that the short asbestos
{ibers tend fo bscoms the most profitable products. ‘

Two methods of mining exist, The open pit mines is the more dsairablé method. To open
a Quarsy oY open-pit mine, it is first nocessary to remove surface matter, After removal
of surface mattor standard blasting techniques are uved tc loomen the asbestis containing
rocks. o :

Underground mines are used. Various methods of tunneling are used.

Open-pit operations ars porformed by methoda such as side hill cut, overhead eableways,
spiral benching, multiple benching, and others which are generally jdentified by the physical
methed of mining, Witha hillside exposure, mining the ore laa gimple and cheap opera-
Hon. It 1z mined in terraces cut out from the rock and in caves. This type of operation is
found principally in the rich asbhestos deposaits. ’

The overhead cable operation is uned in wide and deep pit mines. Carriages which remove
the ore are connected to hoists. In turn, they arse connected to track cables which are
installed over the open-pita, Itie reported that the largest commercial cable way system
ever inastalled was at the King Mine of the Asbesto ,,,(;frporation, Ltd., at Thetord Mines,
Quebec. 0CC0 1239~
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Spiral and multiple benching in related to the more conventional open pit mcthod identified

as jnclined cable or truck haulage technique. In the inclined cable operation, the flgor

of the mine s inclined to the surface. When cables are used, the inclined angle is approxi-
mately 20 degreea. For truck operations, the angle is approximately 15 degreea or leas.

In the spiral benching operation, the pit develops into the form of a large bowl, The multiple
benching technique is used whers spiral benching is not feasible. Generally, barren rock
formations are locatéd in the large asbestos deposit or areas., The barren reck formation
does not permit continual apiral operations so that different ppiral benching operations

occur in the ons area, This type of operation is referred to as multiple benching.

Underground mining operations occur and generally tie in with open pit operationa. Different
techniques are used. .

In most cases, mines are developed where asbestos occurs on the purface of the ground. New
methods of finding asbestos depoeits’ are being developed in order to find asbeatos oxe not
exponed to the surface. .

In mining operationa wood ia not used bacause contamination would be detrimental to the
manufacturing plants.

Milling Asbestos ~
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After the asbestos ore is mined, the material goes through repetitive crushing operations
to separate the asbestos and rock. Crushing and scrsening cperations occur. These
operations are referred to as "milling™. Special mill equipment is required for these
operations, Ths methods used in the various mines ars basically the same but generally
diffexs in regard to size which depends on mine capacity and type of {ihez.

In milling the two major objectiver are to scparate asbestos from the rock and prevent
reduction in the length of the asbestos fiber." The value of asbestos fiber depends mainly
on fiber length. The cbjective of preventing roduction in length ia vital. Extraction of the
fibar from the rock regquirses repetitive crushing of the ore. After each crushing operation,
frea fibor is removed by air-suction.

In order to successfully remove asbeatos, the mat e rial must be dry. The mined asbestos
contains moisture which varies depending on weather conditions and season of the year.
The rmolsture is removed by means of mechanical dricra, ‘the dry fiber can then sanily

be removed by alr-suction.

The primary srusher, usually of the jaw type, has the capacity to handle rocka up to 48"
in size, welghing up to a ton or more, and crushing them to approximately 5" ta &' in
wigth. .

Crushed rock is carried to trommel acreens. These screens ars large revolving cylinders
with various aize openings. The trommel screens only permit the relatively small rocks

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

This type crusher is generally a gyratory or cone type crusher.
14,
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Grushad rock ia dried in tower or rotary driers which vary in temperature from 200°F.
to 1,000°F.

After the drying operation tha rocke which range in size from 2" to 3" are fed into a third

crushing unit which is either of the gyratory type or cone type. The crushed ore and

fiber are {ed to heavy shaker or bumper screons which are operated by means of eccentric .
drives, Powerful alr suction hoods semove fiber, Tho rock passes over the end of the .o
screens, The undernize matarials pass through the sereen and in fed to a fiberizer for

further treatment, .

Additiona) shaking screens are used to separate fibers into long, medium and short catsgoriea.’
Duplex shaking screens are used, The long fibers remain on the top of the screen, The
medium fibers in the lower screen and the short fiber passes through both screens.

The rock which was passed over the end of the heavy shaking acreens continues to other
¢rushers. The cycla is repeated whereby the crushed rock passes over shaking acreens
and in turn fiber is removed by air-suction.

T

After the fourth crushing cycls, the remaining rock ia further separated by means of L
fiberizers. The fiharizers break the rocks by meana of impact or direct blow of high speed
hasnmers. The crushed stone is agaln fod through the shaking screen in order to remove
additional fiber, . £

The milling cperations are continuous. After the crushing and suction gperations, the

asbestoa is cleaned, graded and put in bags for shipment. During the operation fiber o) :
collectors which are conical sylinders perform the first step in the cleaning operation, . M g
Currents of alr carry the fibers into degignated axeas whero additional cleaning can occur 3; O,'
over screens. ;n’

The process of leparaﬁné asbestos from rock during the milling operation takes Into
account the specific gravity difference of the two materiala, After the fluffing or fiberizing | ¢ 7 *-.}:F

opsrations, the dry asbestos can be taken away from the rock by means of air currants, .
A method which is not generally used involves the wet-milling operation. In ths wet-
milling operation the fiberized arbestos will float on water. i

) T N
Grading of asbestos flber is conducted In special designed graders. Long ratary wire *"‘ t
screens of various site mesh are used, The size mesh determines the length of fiber.

! A wmgy

In general, the graded fiber is stored in burlap or jute bags of 100 1ba, The fibers are L.J
comprassed in order to reduce bulk,
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Health and Safety Factors «

With the development of the asbestos industry, contamination of the air with amall asbestos
fiber particles produced hygienic problems. Hygienic measures were not well advanced
when the first mining operations wers dsveloped, Since the dry processing method is

used in mining and milling asbestos, small fiber particles are picked up by air currents
and di.s tributed throughout the manufacturing plants and in the neighborhoods. The asbeatos
particles or dust which developed could become harmful to the peopls who wers constantly
exposed to it.  Asbeatosis is a mpecial type of alliconis but does not occur nearly as often,
Approximately 10 years ia required for a person to develop asbestosls if he iz conatantly ex-
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posed to the dust. Howsver, since protective measures are provided by the different ”
manufacturing plants, it is extremely rare that a person develops agbestosis. <

Chemical analysis can be made of duat in order to determine concentration of asbestos
dust particles. Information is available as to what the maximum concentration of dust
should be to eliminate any problems. Various safety measures arc available such as 'well
ventilated areas, apecial masks, mnd water sprinkler systems. Proper filteration
techniquas are avajlable which will collect dust particles.

With proper precautions, thers is no problem. Peoriodic medical examinations of workmen
are preformsd in order to Keep constant check on their health, Apparatus us ed in con-
nection with the aabeaton industry should be sealed off against outsida ajr as much as
possible and should work with a draft under negatlve pressure, The passage of the dust
into Junga through the respiratory system is dangerous. It is important that proper pre-

cautions be taken by all companjes which handls aabestos.
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