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ABSTRACT

The study of the physical properties
of asbestas minaralx requires a cares
ful isolarion of h.c fiber frov the wali
rock 'md. r stage, a comnr.
son of thes2 uhv\.:::l propertics w m~
those cof [ibers that have pussed
through the miiling and ucuct‘xcnth.
PLArEASES,

Tae effects of mmcr .1 impuritics,
joss of fikar l=nglh and the fermation
of, extrenar fines  (ashestic rud/o“
assnciatud stnesnd=} 0.!(-11 ‘mm’ up in
ti.c formation ol' spvcn. ! ashostos
products as veell o3 it the cemmercial
production of ashezwes paperss, mille
boards, ashrestos comeent pwt.uct...

!::u-e ond insuiativu matericls, and
in the filiratwon of hlaad jlasian and
wiace,

meiieds hava heen

Nurerous
develaped in C
for use in e asbestos i
eial treatments of ox
have been used te improve thoir phy-
sizal and chiemics! properties and to
eliwinate huparities.

istry. Spe-

Numecous proilems Sonnies ted with
the use n. azbestos fikers zre dis-
cussed, such as the offects of dsbestus
an filteation, surfaee gooa. suclaee
treatmzala ueivg orzanic a7 norganic
n«tcr:als. the surfzge eharge en th
fiber, the prezcnze “of magastile and
air polizlion clinination.

Rintonical sm:-i~
asbestus, when &
cent sedivn chly
steritized and in
show t' 4 hy rcd\.n'-.z ﬂn.. duee, U
tissie Sumnge s be ]: s aveided,
In the<e expariinents na ashes.

ont fx'u-l-' troun-]
persed iu 09 per
de so fudion and then
! jate foamntors,

tes fiiees were oa ref(u c\‘mctcd
fr(-’r Lo wall recd fu:el' «
and ¢ !

dn and in England,

Introduction A

THs rarer is infended Co offer
comment or the physiecal prnpv.r
ties of ashesfos num\\'alv it rela-

[N

tivn te the many diverss industiialt--

the
the

f

uses of tl'e~e minerdls. As
author is a cheaiical engineer,
material is preseuted fiom an
gineer’s paint of viaw, However, in-
aastrial hirgiens work in the” ac-
Lestes n'dna-ry ros enfafied work
by maar physicinis and bic’ygists

These 1.,c\hc..§ seientists tong to
foeus their iztertsis an thc re-
sponse of viasues in mal aud in x-
porimental and Hut often Fave
limited fami nik2 chap-
istey, pay 1:::-.2 aspects

of th.: niiner izl wasisrial with

which they work. S.'niiz.';'i\'. en-
seaes funedliar 2
fzen have limited L
of the lanpuage and techanicucs of

th" medical
muy daiay

seientists. Tais gap
acking the r.;,hr ou

tions %o arrive at suluticns fer in-
dustrial  bhreiene problems, Al
though the presant paper curn-
cerned with the mMmepertizs znd
SUBMITTEDTO T

tesabar of JOUB.
ORICINALIY I'R
) Cu!-fcv-r.
aristey
Jul.-

- those investigating questions #s 10

s . o
PP ~=Ir s;- /'/":'- .
AR LT - 20N 2
Id ‘.
]
"~

e ﬁ_\"'ﬁ\gf“’
itieis T

Lse: 1 tm- matzrialy,  the avthor
would Gepa thae it may b of soma
service in sugmesting ide2s to

how thesa z'uen:-.'s
bxor--r:c.x. systams,
diate bivtugical l‘f:‘::!c‘!lsv'.a 2nd ‘w.\
such 1esponves niny b ominimized.
The auther dees noi propose o
presgit . theuries - for - Li Jt-'),.(‘.‘xl
meelanisms, and trusie that his
colien e fadustry will not stop
reading of this woint, as tm_ pArar
is infendud piimrri's for them
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zsbestos filers. This type of exan-
fantiva ofien furnishes valuable
leads fo tha physicai propertics of
the erude asbestos and the com-
mereial fisor, and its use in indus-
try.

Asbestos fibers in the form of
crudes or in drill core should be
opened by hand for laboratory test
to aveid fractures. I€ further proc-
essing is necessary, they can e
opened by a very mild willowing
action. The method of inechanical
opening of tha crudes will vavy, de-
pending upon the vaviety of asbes-
tos. For examiple, soft chrysctile
may requice more vigurous treat-
ment thun evscidolite or amosite,
and anthophyliite and trenwlite re-
quire eoven milder treatment to
yield cowparavle fiber lengths,
More research should be applied
to the process of opening asbestos
ores 50 that the maximum fiter
fength can be preserved and less
fines produced.

Although samples prepared di-
rectly from orves are valuable for
fundamental studies, most tests in
industry ave necessarily made with
conuaercially milled sarples. These
milled smaples ean, ¢f course, con-
taia a variety of associated min-
erals that can affect propertics and
uses.

»iilling and Beaefliciation

In milling plants, large quanti-
ties of ore, consisting of fiber, wall
rock and mang associated minevals,
are crushed tozeiker, Somre kind of
nacnanical sepurativi is thovefsra
neces<ary later in the milling
orccess, Preliminary sorting  of
crudes from the rock is helpful in
1educing contaminaticn. Water
washing processes have bLeen in-
stalled in sontwe cases to reduce uon-
fibrous materials and to divect the
cleanar {ibars to ona milling line
and the Qirtier fiter and shorts to
another milling line. In any case,
a conuplete eliminution «f the as-
sociated minerals is extremely dif-

-ficuit. They can be obujectionable
in the munufacturing of some prod-
rcts. .

The bulkiness ov degree of open-
ing of a fiber will govern the abil-
ity to pressura.pack the fiber prod-
uct for shipment. For purvoses of
industrial hygicne, pressure pack-
ing is of value in reducing dust in
the atmosphere and on the packing
floor.’

The hoeding of equipment wheve-
ever pozsible will also reduce at-
mospheric dusts and improuve work-
ing conditions.

(Citd)

Eullaiia for Aznl, 1283

‘Tha amount of extranerus mate-
rial in a bay of commareial cshes-
tos fiber is raulher surprising., From
ths viewpeint of the gquantity of
pure ashestos, if cun vavy €frem a
few per cent to 70 ov 80 per cvent,
dupending upen the geade, This ex-
traneous materiul  cunsisls  of
bweken pleces of wall rock, magne-
tite, brucite, small sizes of asbes-
tos fibers, dusts and closely as-
sceinied minerals in various forms,

Asbestos mill surveys have been
aade by checking the {low rates
throughoutl the mill and cellecting
samples at each station for a pe-
riod of several duys. The samples
arve composited, weighted and tested
by the various test metheds awail-
able to obiain some idea as to
which miiling unit is damaging the
fiber and producing fines and dust,
The 3eNett wet classification®™

sethod provided the Lest evidence

of this. Al the completion of the
survey, the mili foreman is told
which equipment is damaging the
fiber. ffe can then regulate the
cquipraent to improva. change or
eliminaie the trouble spots.

Fiber Testing

Neutron uctivation analysis™ has
been used on several ovcasions to
identify trace elements in samples
of chrysotile, amesite and ccecido-
Jlite. For example, one saries of
examinations showed that chry-
sotile, amosite and crocidoiite all
contained manganese 56 and sodi-
um Z4; antimeny 122 was present
in amosite; curomiam 81 was pre-
sent In chrysctile aad auesite, Lut
not inerocidoiite; iroa 39 was
preseat i all thiee samules; anti-
mony 124 wax present in all three

ibers; scandium 46 wis prasent in
all three; and cubait 69 was prosent
only in chiysctile. Appavantly the
radicactive sodium 214 was predu-
ced from the maguesisun which is
& normal constituent cf zstestos,

‘and the vadioactive cobalt 60 came,

from the nickol which i an fmpu-
rity in the chrysctiie. These trace
clemients become important if the
samnle of asbestos is to be used in
the filtration of wines, bueers, blovd
vlasma aad pharmacenticals and in
biclogical studics. Therefora, & pre-
liminary acid {reatnient te ramove
trace elements would be daszirable
before utilizinz asbeslos for such
filtvation purposes. Attention to
trace elemnents in samples of asbes-
tos may be of partizular importance
in biclogical studies for efiects of
asbastes on tizsue, particulariy ia
tasts for carcinogenicity.

T A set of samples taken by the

er in un Arizona spdergvennd
mine Lritgs out an  inlevesting
noint. The area containing saft
Sibar {chresctiie) was free of
foulls and the fibers waore welt
fovimed, with a strong flexing and
feasile stresgth, Aboul 29 fect
away, where a sevies of fanlts ce-

curred, harsh chrysotile wos noted,

These fibers were net weil forned,
showed a weak fleriug and tensile
strength and,"alter processing, lost
length and producad a considzrahle
amount of fines and cust, The soft
fiber contained 132 nor ceat mole-
cular water and the harsh fiber 122
por ceut. Fiitration tcsts shosved
the soft fiber to Le slimy and dif-
ficult to filter; the harsh tiber
was not slimy and tiltered yupidy.
This type of harsic fiber was re-
commendaed for ihe filleation of
wines, either as straight fiter ovin
a hlend with saft cheysotile or col-
luloge fiber for filter pads. When
the Filter nads contain 109 pev cent
soft cbrysotile asbestos, the Til-
trates are relatively tres frum col-
loidal particles. As the quuntitias
of ceiluloze or harsh elirysocile ave
fncveased i the ushestos Liend, the
fiitration rates instease and the Til-
trates are not as frze of cclleidat
impurities.

Test methods™ ¥ have been de-
veloped for determingnz the filter-
atility, surface aiea, coleur, grif,
dust, length, dagree of epening, wet
claxsification, tonsile  styensth,
magietic rating, velune resistivi-
ty and conductivity of ashestss,
Thay do fiot give the idaatifieation
mathods for dutacsining the as-
sociated minersls neesenf. Thes
methods ave priuted in i form o
a booite! and ave avaifable for dis-
tribution by (a2 Quebar Ashasios
Mining Associntion axd by Cape
Asbestos Uibers Lid, Loundon,

Some of the other tusts imseive
the usa ¢f «ue cloctren nifvecstone,
X-ray giftractisn, i

[

fetent’sl ther-
mal and infraved aps
show differences in the fibors that
are not shown by othur test meth-
ods,

The effzel of opeuniny asbestes
fibers'* and meazurirg their pro-
perties as the fibers are openad
move and nmeore suensg what can
happen W o factery whove prones-
sing is ncceszevy uvefore tha fiker
can be wmade into a commorciat
product. For erample, an African
bLiua crocidolite, Rhodesina chryso-
tile, Canadiax -semi-harsh chryso-

“Determined by thevmo-rravimatric
analysis usi the Theomueanslyzer.
(Mettlor Inztrument Corp., Prince-
ton, NJ.)
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tx!e, Cdllndl'\ll soft chrysotile and a
Canadian harsh chrysotx'e show, as
the processing continues, that (1)
the length has a tendency to de-
crease, (2) the dust or fines con-
tent increases, -{3) the buoyancy
increases, (4) the densily decreas-
es and (5) the suiface aveas in-
crease. Thevefore, the plant fore-
man must know just what degree
of opening iz necessary ¢o ‘obtain
the bast workable slurry for his
machine to produce a satisfactory
product.

The presence of magnetite ¢ can
be a serious problem, depending up-
on the use of the fiber, especially
in the electrical insulation field.
Magnetic rolis and a sudden flush
of hich-intensity heat bhave not
been too success{ul in removing or
converting the magnetite to ferrvic
oxide, which is non-magnetic.

Methods of testing for magnetite
have been proposed™® ¢ but
there is still room for mcre inves-
tigation.

Fiver Treatinent and Effects

The fizld of sonics offers some
interesting possibilitics for opening
asbestos fibers, Laboratory tests
show that it can be accoraplished.

The weatmant of asbestes filers,

such as amosite or crocidolite, by
inorganic o organic liquids may
alter the physical and cherical pro-
perties sufficiently so that new ap-
plications may be found. By soften-
ing the stiff wiry propertics of
these_two fiders, their importance
in textiles wili be grcntl\ xncrcased

Adsorption ¢f organies b_\' chry-
sotile asbostas was repor ted by T.
J. Weeks and J. P. Leinweber at
the Oxfard ccnference cn asbestos
in Ju!y of 1957, They used a Brice-
Phoenix differential refractometer
to measuve the changes in the so-
lule coucentration.

Oponing in water vsing a Waring
blender™ is a convenient mathod ¢o
prepare fibers for some fyjies of
tests in the lavoratory. The sam-

ples should ba washed with alcohel
and cthar to remave any yolyerelie
hydrocarhens and the bLenzo {a)
pyrene soretimes found associated
with usbestos.

The reactien with soaps
stearutes or oloales'™ can
a water-repriunt effect cu the sur-
face of the chrysotile — in the
Torm of o thin hner of mugnesium
stearate or olvate. Toxtile chr
tile fibiovs ¢
by zoaj, with

such as
procduce

.

Susface treatment of a slimy
soft chrysotile can he accornplished
by .the heat-treatinent process, by
an acid treatment or by the addi-
tion of sodium silicate*® and flash
drying”®, Welting agents®such as
polyacrylamid  (Separan  XP10)
and aromatic sulfonate (Tamol N)
have bzen used to floc the asbestos
fines, improve filtraticn and rve-
duce fiber losses.:

In some cases, dispersing agents

such as Soda Lig or Blanccl arve,

added to the tanks containing the
asbestos slurries so as to keep the
asbestos from scttling and present
a well-dispersed suspension that
can be picked up by the wet ma-
chine process. The amounts of
these reagenis are kept small —
just enough to accomiplish the de-
sired effect. Ercessive anwouuts

" can cause frothing al the pumping

station and defeat tiie purposc of
flocculating or dispersing. There
are times when it is necessary to
open the fiher by additicaal grinc-
ing, In that case, such agenls zas
Decevasol OT or Alkanol, when
addec in the proper aniounts, can
speed up the openiug. *

Theve is on2 point that must be
reinemberes. Doss the use cof those
agents in the prescrice of ashesic
cement loswer the streugth of tbe

finishad ashestez coment products?
It' s¢, it may be nocessary to avoid
then cntirclv or «ise lesser quanti-
ties.

Asbesgtos f.be"s carry & curface
charge —- eitiier e!cctropas?l.i-:e or
electroncegative. Duaring the nine-

teen thivties, chrysotile, aniosite,
anthophyliite, evevidolite, {remolile

and. aclinclitc wese giouud to a
fine powder and {ested in a cata-
pheresis cel! using the ultramicro-
scope, Chiysotiic was cbserved to
have an electropositive charge in
distilled water znd all amphiboles
were electronegative™, It has been
sugpested that the dectwpuﬂ.u

charge on commercial chrysotile is’

dug to alumirum or irun jens &nd
that the charge cn puve chrysotile
approaches  the  clectronngative
side.®

Chrysotile fines can be aevtral-
ized ov brought to the iso-electrie
point by the additicn of clectro-
negative particles. This can be fol-
Inwed by the movement of pavticles,
as observed in the cataphoresis celi
undar a given patential. For exam-

ple, altheurh distomacenus earth,
cement nnd other particles were 2l
electronrative, the addition of

'1'*01 of (‘rlium
o Poteitinll

chrysotile fines to any one of them
brought «bout ccm,)lete fiveeulation
in a shaort time and filtration was
improvzd.

In the early forties, a Swiss cn-
gineer developed a method for the
clarification of vaw scwage in zera-*
tion tanks. He added chyschle Qs
bestos to cause flocculution and, af
the san:e tima, increase the surface
arss "so that bacterin could giow
rapidly and aid in the digestion of
the sewags prior to filtration. Ae-
tually, swith the chrysotiic being
electropositive and the sewage elee-
tronegative, il was 2 casc of using
an appropeiate amount of fiber to
neutralize the negative charges and
obtain a quick flo'*cuhtiou product
that settled ranidly and was Iater
removed by filtsaticn.

Oil-xell drilling produces chips
uf reck particles and mud. In some
cases, ¢lays and/or asbestos fibers
are added to form a visccus mud to
colizct these vuiticles so that they
can he bronght tu the surface
svhere {l:ey are removed by sarecn-
ing or filtering: the cleaned mud
is returned to the swell. I this
case, the positive charged .ﬁLCSt(“
way have hilped in rormu‘g larg
flocs that hoid the drillings.

Tha colloidul propertics of ashos-
tos™? and zeta pm atial measure-
reents™ Lave saown  that  tre
charges do exist and caur be re-
versed Ly adding come iLorganie
rezgunts or Ly changing i the pll
Hodgson ' 1weasured the chuargas
on crocidelite a2nd amosite, The
Crocis lo.uh Lad a weak charge of
~10mYV nird 2amozilc a weak charg?
of —20n(V, vhereas Slactines and
Zucher f13) shewed tlat chryse-
tila had & strour pastive chiarge of
--123mV, vhich way b2 & rathey
hich value, In fhe prddmtion cf

aerts r\ irpes of cellulesic
€3 202 ll!l

papar
the addition of chrys
tile &aak est‘-", with its electroposi-
tive charge, was pelpful in vetain-
ing th2 negabive-charged Ti0. and
at the same time {urnished 2 hich

surfaca area. In the cace of another
tyoc of La Jar. the ashestos nwust
have the rubber tatex deo...ut-*d
it while in atsponzion, Here
the nega 1'.'c-d'arr:.'l latex is hel

by the elactropoasivive chrysetiis
c¢uring the skeet forming process.

et
(a1}

.

Physical Pu‘mr ies and
‘

nv\)! cations of Ashestos

Cheyantila asbostos is the pris-
cipud fiber taod in mwany produsts,
bcc‘m:n. ¢

f its p}.\nc o prapertic.
and asvs

NlReS, il
amphilciz

i~ sur
R that
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portizs that give tham pavticular

advantages over chirysitile. Tha ad-
vantages of ehrysotile  ashestos,
howaever, ave goneruily groater (han
itz dizadvantages and, consegquent-
Iy, chrysotile is used in mést prad-
ucts requiving asbastes. Chryzotile
asbesfos can have a large surface
aves, high strength, resistance to
elements of the air, and flexibility,
and it mixes well with resing and
cements and does net support com-
bustion. . .

The texture of asbesins fibers
varies from very soft and silky to
semi-harsh, or even to a harsh,
splintery, brittle type. Quite often,
the fiber source of the ore will re-
veal what has happened durving the
original crystallization period. The
presence of dykes, faults, mineral
{mpurities and crystal formation
also furaish clues. dost harsh as-
bestos fibers aave less water- of
crystallization, and this is partic-
uwiarly true c¢f hereh chuysotiles.
The soft chrysotiles are slimy in
water, hydrolyze sluwiy and arve
extremely difficuit to dewater; the
frarsh fibers can be dewatevad ra-
pidly. Advantlage of thiz knowledga
caa bLe utilizad in blending = harsh
or semi-harsh fiber with the strong
soft chrysotile, as in the produc-
tion of ashestos papers and astestos
czment praducts. blends of amphi-
boles such s amosite ar crucidolite
with slimy soft chrysotile can bhe
very effective in incr2asing produc-
tion rates, previded that the
strengihs of the end products con-
taining these bleads are not seri-
ously aifested.

Thint asbestes papers for elec-
triea]l insciation siteuld be free
{rom grit, uncpened filae bundles,
magnetite and-brucite. If these im-
purities ave pressni, they wiil wn-
vear on the surfuce of the vaper
and preduce weak spots when the
paper is wound or winppad arouvnd
& wire currying electrical curvent.

Air pollution is an important
problem today. Its study involves
the collection of large wolumes of
air in and avound plants, mines,
mills, subways, tunnels and peints
of heavy traffic congestion. If as-
beatas is thought to bLie iavolved,
then suffisient sclids must be ob-
tairted for tests by ail availabla
procedures, inciuding electron mi-
croscope, spectrozraphic, infraved
and uneutron activation analyses.
New micro test metheds must be
davelopad to complete this type of
investigation successiully.

ASbestos, glass, cotton or weol,
in the formm of textile filter bags,
are semetimes used in plants to
recover fly ash, pradicactive part-

3
.
I}

{CI} Zuiletin for Aaril, 1853

Vlclas, and melallic pacticlas feom
metalluegical and smelting plants.
Extremely fine astestes fibecs way
be added as a precoal to the bus
to incroase the afficiency si re-
wmoval of purticles poiluting the iir.
These fine particles of ashastos
war be precoated onto giass fiiter
hagzs ov cloth filter bays iu the baz-
Louse installation prior to placing
them in use.

Miscellancous
Techaical Applicatious

The presence of grit, whiskers,
fiber bundles (uncpened), magne-
tite, brucite and micscecus wate-
rials in commercial fibers may lLe
objectionable when incorporated
in a binder to be used in a spray
gut, such as for spraved under-
ceatings, and coutings for heat and
sound insulation and fire prolec-
tion. The asbestos must kave bulk
and fluidity swith the biader.

Caulking compounds are scusi-
tive to {exture, foreign material:
aad changes in grvades of aslestos,
especially when applied ty a gun.

Wall-icint fillers using csbostos
must nave geod bulling value, scod
coveraze, a smooth textuc2 and be
free of whiskers, grit, magnetita
and micaceous raaterials.

Asbestos in paints must Le {ree

" of grit aud whiskers, and must ha
uniform in toxture foe ihe Lozt ap-
plication.

Plastics and molding powders ave
very sensitive to tle. physwal pro-
perties of wsbestos, evon
presence of wmoisture, lrueite, as-
sociated minerats, iron and oil-
colour fibara. For oxamgle, tha
fibvous structure will {neveasc the
impast strength, atlow o
range for adjustiny the Quentily cf
fiber, furnisk good binder rotan-
tion and good workability, tupeat

" hardness and toughness to the
Jmoldings, inerzase heat and fire
resistance, roduce  defermiation,
make cold molling possilia by con-
trolling the flow under presswre in
the molds, permit the blending of
riineval and organic filloys, tnpart
a good finish, iwmprove clectrizal
properties and seduce the wozt of
molding. The presence of iren in
asbestos will produce cff-colour
plastic products, and a chelaiing
agent may he necessary. A stabil-
izer for asbastos in plastics should
functinn as a heat stabilizer, as an
antioxicant and as an ultra-vielet-
lizkt alisorber te bé ideal,

The thecmal insuiation™ yreper-
ties of asbestes have proved to Lo
fmportant tn missiles and sa* ™™

N
el Y,
Wil
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to the’

aelel packings in atwaic

Canergy equipment.

Int wsphalt paving™, the strengrh,
faforcing and absorptiva proger-
es of rahestog huve rasulted in
an improvemeni in the plastic
trengch, tensile streagth aed sta-
s compression and a decrease in
the cracking properties of thin
Silms of asphalt filley mixes,

e oo

Other Applicatioss of Ashestos

In muny asbestos produsts, it is
the rehforciag eifect of asbestos
that is needed aud not the noun-fib-
rous materials, wiizh would be con-
sidered as expensive fillecs, If fil-
lers are needed in a nreduat along
with ashestes, they can be pur-
chased at a Iower price aud uader
A manufacturing suceification. The

foreman in a plant that is using.

ashestos to produce a commerein!
product must have souite idon of the
guantity of pure ashestos taat is
availasle in a givea geads of fiber,
Then, he will knew witecher 1o use
mae-c ev less fibar ta his feermula,
Although it i3 {rve that the extea-
neotts aterial may aid fultrvation,
it will eontribute littie toward tue
strenglh of th nrodust, and is thus
an expondive mathad of obtaiving
tais offect. Tn the case of manu-
facturinz floow tilz and 2lostics, it
is important to liaww how much
true £iber iz presont fo obiain the
maximuor vefuforcing 2ofact. Toc
mueh tive fiber witt doy un tha
nix and iequite maoce
resing cu-the otise. hand, tie fova-
ran caa reduce the quendily of
fihor and 253 less tenin to outaln
tue annsistency desicad,

Cownereial gredos of asbestos
fibers have Leen fngprovad Jocing
the past ten sears o thae there is
lass extrancous imadevial present in
a bag of fiber today.

In goncral, chrysotile asbestos
haz the widaest use in coramorcial
products such s asbestos cement,
flooring matcrials  (asphait ang
+inyl tile), papers, wiliboards, roof-
ing felts, taxtiles, aviamotive prud-
ucta (hbrake Bainzs, clutch facings
and packing; and meny misecla-
ncous iteras. Fertunately, the phy-
sical propertics of chryzoiile make
this fiter ideal; howzver, some ar-
phibeles (erocidelite and amesite)
are beeoming important and ave ve-
vlacing chrysctile in some prod-
ucts.

In the spinning and weaving o
asbustos fibers the reiter varicties
seem Best enirad as thay do not bronk
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up in the processing cquipment,
Soft chrysotile, causes the least
trouble; harsh cluaysotile will show
considerable loss due to its brittle-
ness. Crocidolite can.be spun into
yarns and clotls by mwodifying the
textile equipment 5o that the stiff
and wiry properties of crocidolite
ean be handled. Amesite is of low
flexing strength and is usually
formed into mats and later treated
with resing, depending upon its use
in indusiry. The tensile strength
and fiexibility of askestcs arve also
important in spinning and weaving
applications.

Where acid-resistant packings
are required for acid pumps, croci-
dolite, the mosl resistant of the
fibers, can be made into all-blue
yarn and impregrated with a ve-
sin to foita gaskets or, if required,
it can be forined into miliboavds,
Crocidolite and amosite fibers,
when in the form of cloih, pack-
ings, yorns and baggings, end when
treated with inorganic binders,
can withstand temparatures higher
than 4S0°F\.

Reinforced plustics using croci-
doiite shaw good chemical and
water resistance. For hezt insula-
tion, armosite is very usetul due to
its open velenue and the fuct thatl it
contains air poskeds. It is also used
in reinforcing mogmnesitn” or cal-
cium silicate in~ulztion, where the
filtration probiem is groatly im-
proved by the rresence of this
fiscr,

Anthophyllite asbestss nas good

aat resistance and acid resistance.
It has hnen trezted with resins and
used {n plasiics.  Although this
fiber dzos not have the strength of
chrysotile, crocidalite or amozile,
it kas good Ulmiking proporties.
Scme aunthicphyliites sare mostly
iron-frea and alowst white in
coleur und are dzsirable in some
types of plastics. .

Tremolite, after an acid and
caustic wash, iz considered as a
good fiber for ase in the chemical
laboratory for filtering chemicals
and is sold for that purpese.

The physical proporties of ac-
tinolite ure iet {ce attractive, It is
a weak fibar, usually associzfed
with other minerads, and would be
considercd as a cheap filler ia in-
dustrial use.
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slimy suspensions formed by soft
chrysotife in water in couirast to
the rapid setiling of harsh fibers.
As indicated in the preceding die-
cussion, it is this difference in
physical properlies that favours
the use of harsh fibers in'certain
products. such as asbestos cement,
where it is desived to have walor
filler away rapidiy for faster set-
tirg.

As also mentioned above, the
author had taken a set of sumples
of harsh and sofl chrysolile ores
from a mine in Arizona. Fibers
were hand-picked from these sam-
ples. The wall rock was cut away
and the fibers were washed and
processed to mean leugths of 30
miecrons in a Wariag blendex™,
An aliquot of the prozesscd soft
fibers was heated uniii it lost the
property of forming slimy zuspen-
sions in water. The sawmples were
then turned over to Dr. Wm, L,
Smith at ¥ealth Research Institute,
Fairleigh”® Dickinson University,
Madison, New Jersey. Di. Smith's
group has found that the injection
of sterilized salire suspension: of
some preparations of ashestos inlo
the plourai space, the space sur-
rounding the lunes of haaxscers,
elicited scar fvemation (J/ibrosis)
and, occasionally, tumors {(mweso-
theliomas) <.

Working with ihc spaciatly sa-
lected and cleanzd fikers of Ari-
zona chrysatiles, this zooup obsar-
ved that the slimy charaster of sus.
pensions of soft chryaotile in waler
carries over arnd persists in dcrow
of this materizl in the plavre!
space of hamsters, whuersas Cesols
of harsh chrysctile become diy.
hiere wes much move extensive
seayr formation anu move rapid «le-
velopment of tumers aresnd the
devots of harsh carysotile than
around the soft ones. Thie heated
aliquot of soft chrysctile induced
no mory rapid develenment of tu-
mors than the unbeatad aliquot,
but tendzd to cuuce {hicker scars
than the unheafed sofi chryso-
tilen®,

In hamstess injected with & lurge
(25 mig) dosza of huush chrysoliin,
turwors developed iw 21 per cont of
the animals. With a smealler (10
meg) dose, tumors arcse in only 9
per cent of animals. Further redus-
tion in dosage to 1 mz eliciled no
tumors at alle®,

In hamsters injected with 10 mng
of amosite. th:e yicld of tumais was
again 9 par cent. When culy I me~
of ameosile was injocied, nina of
the animzls davelapad tunmes™,
CThe finding {hat hamsters weould

P 5
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with asbestos previded a fesi spe-
cies of demonsirated susceptibility.
The follow-up experiments with
graded doses affurd evidence that
tumor risks in cperations where
they may exist in the asbastes in-
dustry can be avoided by appropri-
ate measures {c 1educe the amount
oi-exposure.

Different varieties of asbestos
fibers have been assombled and
prepared as standard samples by
Dr. B. E. G. Renduil, Pneyvmeconio-
sis Research Tnit, Johanneslurg,
South Africa, in colluboration with
Dr, V. Timbreli, Medical Research
Council, Llandough Hospitul, Pe-
narth, Slamorgan, Wales. The
Pieumoconicsis Resecarch Unit s
making theze samples available to
these interested in werk on the
Livlogical effects of asbestos.

CONCIUEIONS

This review jRustrates that any
cpevator using asbasios minerals
musi keep in ind many fuciors
that mey influence his fina! pro-
duct The nudesivable effucts of
minezal impurities way azed cou-
troi. Fundawental stucies on the
caenging obysical and chomijsal
nropzities of asbestox have do-
veloped new uses, and undouhtadly
will develed move.

Tmproved millivg {echniques can
improve the qualily of asbastos
fikeis Ly preserving the length ard
procuciay feser fines. Treatments
of asboesivs with hea b ov with fnor-
Fanie v cvpavic compedrds caa
aicy impwove {ibare ser spacisl
4RSS,

By taking wdvantagre of tho Gif-
fevent fextures of ditierent actes-
tos fibers, such as narsh, comi-
harsh or soit, fmaproveinents cau be
made in wel rescsscs.

Many methods for vhysical and
chewnical tests of ashestus minerzls
have neen propeszd by ihe Quebec
Asbestos Miuing Assceiation and
by Cape Asbaztes (v, Ltd., Lon-
den, and ave svaiiable frum these
sourees. Lleciron microsceuy, X-
vay difisacticn, and differeniizl
thermal and infrared spectenl anal-
yses bring out dilferences not
shewn by the usual {est methods.

Some bislogizal difierences in re-
sponsa tc harsh and solt clirysotile
were noted, Iarsi £ibees i
more extensive sexr tiss
tien in hanestzrs than
Tizzuve daminge wis

tv the anou
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"TiE CONCRES: of the Brazilian Susciety for Metais

is {0 take place during the week of July 7 to 12, 1969,
and the prugram js to consist busically of the follow-
ing:
I—Open Sessions, with subjects fre‘aly discussed.
II--Tecluizal Lectures, coraprising specifie technical
subiccts, delivered by worid-wide experts.
TU—Technical Pepers to be presented by the authors,
followed by intensive discussicn. These technieal

papers may cover any branck of metallurgy —-

extractive or (raasformiug, ferrous or non-fer-
rous metals or physical metallurgy.

At present, the rrogram is still at a tentative stage
and the following topics were sucgested:

For Open Sessions

1 — Training porsonnal for the metallurgical industry.

2 — JMateriais for cutting and forming tools.-

3 — Developatent in the production of coppee and nickel
and its alloys.

4 — Problems and teckniques releting to the eperation

(Cil) Sesatin far Aneil, 765

of blust furnacex zinvin
rates,

§ - Frobloms colatad to the supply of cast frua. and
e licable and nodwia custings o the auterautive
mdusury, .

¢ «t the lowess possible coke

For Technical Leclures:

1 — Six exanies of vathzr stortling vescarch in pliysi-
cal metaliurgy. 3 A .

2 — Now developments in the exteaclive mtailuergy of
no.-ferrcus metals.

3 — Investmient and financing problemns: fov the meral.
lurgical industry. ] .

4 —- Strategy of research in the mwtnilurgical irdustry.

§ — Preseat stalc of continucus proceszes ir steel pro-
duction. =~

6 — Prezipitation in =tes

7 — New cerawvica,

8 — Solidificaticn of matals and slloys.

‘0 — New techimgues in wechaniezl formiag af matuls,

10 — Prozent status of technianes of continticus casting.

So far Prof. Robert 17, 3leki. Prof. Arthur G, Quar-

rell and Prof. Kuai Grjothein have already confirmed

their presence aad aecspted the iavitalion to deliver

lectures. Several techuical papers from forsign au-

thors are expected.

For additicnal informatiom, contact the Organizing
Comaittee: P.O, Box 8303, - 3io Faule, Brazil, S.A.
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