.
et oty b

g
ot 90 Srmd amp b .-.u.,—-o--..\.

e e s e s Do

et et a e v e

- l- \ -\
D
ol ..
s .
= PEVIMORY T

M. S. EADOLLET, Health Reszarch Institute, Lo ,
—Featrizigh Dickinson Uiiversity, .

Madisonhave Jersey, USA

e AZimp e —

ADSTRACT

The study of the physical properties
of asbestos minorals requires a care-
ful isolarion of tiie fiber from the wnki
rock and, »t a later.stage, a compari-
son of thes2 vhysizal propertics wilk
those cof fibers that lhave passed
through tlie arilling and vencficiation

100eASeS,

Tae effects of minerz] impurities,
foss of fibor longih and the fermation
of extrematr fines (ashestic aud/or
2senciated munesals) often chow up iu
ti.e formation of speeir! ashostos
products as well &s ia the cemmereinl
production of asheztvs papers, mill-
boards, asheslos ceneat  products,

lastics ond insu:ation matericls, and
1n the filiraticn of hlaad jlasinag and
wince,

metheds havs heen

Nurerous (
developed in
for use in the asbestos indusicy, Spe-
cial treztments of azbestos [fibers
have been used te improve thoir phy-
sizal and chenicsl properties and to
eliwirate hupurities.

Numecous problems contected with
the use of asbestos fikers zre dis-
cussed, sucl as the 2ffects of dshestus
on [illralinn, surfnce sran. surlpce
treatmeonla Leing ormanic or fnorzanic
materianls, the surfzee charge cn the
fiber, the presencze of magnetile and
air pollulion climination.

Bielopical studi~s on finelr grountd
ashestas, when dispersed ia 0.9 per
eent sedizm chloride soiuiion and then
sleritized and injocted into hovnstors,
show that by redecizg the duse, the
tissin darnme con be 1o avoided,
In thrse experimepts, . 2 auhes-
tos fiicrs were carefuils eairacted
fron: e wall recl:, firelr xrouad,
and sined chemics i H

wWda and in Englund,
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Introduction e -
TH!3 vaAPER is infended o "oifer’
comment on the physical proper-
ties -of asbestos mireraly i rela- -
tivn te the many diverse industiiat-
uses of these minerdls. As the
author is a cheniicsl enginecr. the
material is prescuied from an 2n-
gineer's paint of viaw. However, in-
austrial hygiena work in the” as-
Lestes jndusiry has entajied work
by miany physiciuas and bictosistis

These raedica! scientists tend to
forus an the re-

their interests
sponse of tissues in mia, and i x-
perimental aninals, bul often rave
limited fiuniliarity with ilie ¢hrop-
igtry, pavsic )

of the nunersicgizal 1aaiarial with
which they work., Siminziv, en-
ginersy fomiliar s-ith the natesials
of:en have limited undevstanding
of the lanrunge and technigues of
the medical scientizts. This gap
may daiay acking the right ¢ues-
tions to arrive at solutiens fer in-
dustrial i probiems,  Al-
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user of the matarials  tho avthor

~aould hopa thad it may be of soma

service 1 suzmesting ide2s tn

- those investigfing ¢uestions #s 10

kow these maferinls’ héhave in
biolugica) systams, bow the me-
diate Livtugicai revpeonses nnd how
such responves vy Liominimized
The auther dres noi prapose to
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u..bé‘tus fi . This t\ pe o‘ exam-
inativa cflen furnishes valuable
londs to the phyaieal pmpezu s of
the ecrude ashestes aud the com-
mereial fivar, and its use in indus-
try. .

Ashestos fibers in the form of
crudes or in drill core should be
epened by hand for laboratory tosts
to avoid fractuves. 1€ fuvkher proc-
essing is necessary, they can be
opened by a vary mild willowing
action. The method of inechuanical
opening of th2 crudes will vavy, de-
pending upon the variety of asbes-
tos. For example, soft chrysctile
may requice move vigurous treat-
ment than erccidolite or anmwosite,
and anthophyliite and treniolite re-
quire aven milder treatment to
yield comparable fiber lengths.
More research should be apwlied
to the process of onening asbestos
ores 30 that the maximum fiber
length can be preserved and less
fines preduced.

Although samples prepared di-
rectly froin ores are viluable for
fundamental studies, most tests in
industry are necessarily made with
cormmernially milled samples. These
milled saaples ean, cf course, con-
taia a variety of associated min-
erals that can affect propertics and
uses.

milling and Beneficiation

In milling plants, large quanti-
ties of ore, consisting of €ibar, wall
rock and many associated minerals,
are crushed Ltogether. Scire kind of
nmachanical sepuration i therefore
necessary later in the milling
orecess. Preliminacy sorting  of
crudes frem the rock is helpful in
teducing contamination. Water
washing processes have hbeen in-
stalled in sonwe cases to reduce non-
fibrous materials and to direct the
cleaner fibors to one milling line
and the dirtier fiver and shorts to
another milling line. In any ecase,

~a complete elimipation «f the as-

sociated minerzls is extremely dif-

.ficuit. They can be objectionable

in the manufacturing of some prod-
vets.

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

The hoeding of equipmient where-
ever pozsible will also reduce at-
mosp.tenc dusts and improve work-
ing conditions.

(CI..;) Eullatin for .'l 1233

Tha amount of extranceus mmte-
rial in a hoy of comumarecial ¢3sbes
tos fiber is rather surprizing. From
hr viewpeint of tha quantity of
prre ushestos, it cun vavy from a
few pec cent te 70 ov 20 per Lwl'
dup=nding upen the gvode, This ex
traneous matarial .cunsisls az‘
broken pieces of wall rovk, magne-
tite, brucite, smoll sizes of ssbes-
tos fibers, dusts aand closely as-
sceiaied minerals i various forms.

Asbestos mill surveys have heen
made by checking the {low rates
throughoul the mill and cellecting
samples at each station for a pe-
riod of several duys. The samplos
are composited, weighted and tested
by the various test metheds avail-
able to obtain some idea as to
which miiling unit is damaging the
fiber and producing fines and dust.
The 3ceNett wet classificationt”
sethod provided the best evidence
of this. At the completion of the
survey, the mill foieman is told
which equipment is damaging the
fiber. He can then regul.lte the
cquipraent to improva. change or
eliminaic the trouble spots.

Fiber Tesiing

Neutron uctivaticn analys=is® has
been used on several occasions to
identify trace elements in samples
of chrysotile, amcsite and cvecido-

lite. For example, une saries of

examinations slowed thnt chiyy-
sotile, amosite and crocidziite all
contained m'm,,..nase 56 and 3odi-
um 24; antimeny 122 was present
in amorite; c'ummium 1 was pre-
sent in chrysotile and amesite, but
not in crocuuht‘.. iron 59 was
present in all thiee samules; anti-
mony 124 waas preseut in all tliree

fibers; scandium 46 wius prasent in -

all thxee, and cobait 69 was proseut
only in chrysctile. Aprpavently the

radicactive sodizm 21 was predu-
ced from the magnesiiim which is
a normal constituent cof ashestos,
‘and the radioactive cobalt 60 came
from the nicksl which is an impu-
rity in the chrysctile. These trace
clements become important if the
sample of asbestos is to Le used in
the filtration of winas, beers, blood
plasma and pharmacenticals and in
biclogical studics. Thereforas, o pre-
liminary acid treatment {e remove
trace elements would te dasirable
before utilizing asbestos for such
fillvation purposes. Attention to
trace elements in samples of asbes-
tos may be of partizular importance
in Liclogical studies for effects of
asbastcs en tissue, particularly in
tests for carcinogenicity.

A set of samples taken Uy the

\

wriler it an Avizona aadergreeund
oiine Lrings out an dnteresling
point. The area coutaining saft
fibor  {chrysotiie) was free of
faults and the fibers wore well
forited, with a steong flexing and
tensile strength. Aboui 20 fect
away, where a
curred, harsh chirysotile wos noted.
These fibers were not weil formed,
showed a weak fleriugz and tensile
strength and, after processing, lost
length and preducad a considerabte
amount of fines and dust. The soft
fiber contnined 13* paov cent mole-
cular water and the harsh fiver 12%
per cent. Fiitration tosts showed
the soft fiber to be siimy and dif-
ficult to filter; tic lLavsh tibev
was not slimy and filtared rapidy.
This type of h:\rsh Jiber was ve-
commendrd for the fillrativa of
wines, either os snax"hc fiter ov in

a blend with soft chiysotile or cel-

luloge fiber for filter pads. When
the filter naus coniain 10D per cent
soft cbrysotile asbestor, the fril-
trates are relacively trce frum col-
loidal particles. As the quontities
of cellulose ur harsh chivysotile ave
increased i the usbestos Liend, the
fiitration rates increase and the Jil-
trates are nat as fice of cclleidal
impurities.

Test methods™ P have been de-
veioped for detormining the filter-
atility, surface aiea, colcur, grit,
dust, length, dagree of opening, wet
classification, tensile stienzth,
magaeetic rating, volun.e resictivi-
ty and conductivity of ashestas.
Th»y du ot give the idaatifieation
mathods for .dutacaining the as-
sociuted mineruls nvesent., Thave
metheds ave priuted iv i form of
a booklel and ace available for Jdis-
tribution by lhe Quebue Ashosios
Mining Association and by Cape

Asbestos MLeis Ltd., Iondon,

Some of the other tists imicive
the use ¢f dlie ciectren nifeccscone,
X-aay dle':.m'un, Qiflcrential ther-
mal and infraved spoetral data to
show diflereices in ihe fibors that
are not shown by other test meth.
ods.

Thke effsci of opening asbectcs
fiberst" and meazuvirg their pro-
pecties as the fibers ave opennd
nwove and mare show: what can
happen in 2 factory whore preecs-
sing is nccessary vefors the fiker
can be made into a commercial
product. For erample, an African
Liue crocidolitz, Rhodesinn chryso-
tile, Canadian - aw.x-‘mr h chryso-

-

“Determined by therma-rravimetrie
analysis using the Thecmwoanalyzer,
(\httl- [nstcument Corp.., Drince-
ton, N.J.)
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tile, Cansdian soft chrysotile and a
Canadian harsh chrysotile 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, (1) the density decreas.
es and (5) the suiface aveas in-
crease. Therefore, the plant fore-
man must knsw just what degree
of opening is necessary to obtain
the best 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 high-intensity heat have not
been tos successful in removing or
converting the magnctite to ferric
oxide, which is non-magnetic.

Methods of testing for magnetite
have bLeen proposed™ ', but
there is stiil room for mere inves-
tigation.

Fiver Treatment and Effecls

The fizld of sonics offers sonie
interesting possibilitics for opening
asbcstos fibers. laboratory tests
show that it can be accomaplishad.

The twreatmant of asbestos filers,
suck as amaosite or crocidolite, by
inorgaric or orgznic liguids may
alter the physical and chersical pro-
perties sufficiently so that new ap-
plicztions may be found. By soften-
ing the stiff wiry propertics of

‘these two fibeirs, their importance

in textiles will be greatly increased.
Adsorption ¢f organics by chry-

sotile asLostos wus reporeed by T. -

J. Weeks and J. P. Leinweber at
the Oxford cenferance cn asbestos
in July of 19G7. They used a Brice-
Phoenix differcntial refractometer
to measnre the chnnges in the so-
lute coucentration.

Opening in weater using a Waring
blender is a convenient mathod to
prepare fibers for some tyjes of
tests in the laboratory., The sam-
ples should ba washed with alcohol
and ectlher te remave any polyeyelie
hydrocarbons and the bLenzo {a)
pyrene sonetimes found associated
with uasbestos.

The reactien with soaps such as
steariutes or oleztes™ czn produce
a water-rep2lani effect eun the sur-
face of th: chrysotile — in the
form of a thin layer of mugnesium
siearate or olcale, Textile chrysa-
tile fibors ot ore *iia were trented
by 20a}, wi voving leter urad

- merisef oy ¥ O
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Surface treatment of a slimy
soft chirysotile can be accumnplished
by . the heat-treatment process, by
an acid treatment or by the addi-
tion of sodium silicate™" and flash
drying'®, Welting agents such as
polyacrylamid (Separan NP10)
and aromatic sulfonate (Tamol N)
have been used to floc the asbesics
fines, improve f{filtration and re-
duce fiber losses.

In some cases, dispersing agents
such as Soda Lig or Blanccl ave
added to the tanks containing the
asbestos slurries so as to keep the
asbestos frora scttling and present
a well-dispersed suspension that
can be picked up by the wot ma-
chine process. The amounts of

these reagents are kept small — -

just enovzh to accomplisl: the de-
sired effect. Ercessive anwounts

“can cause fiothing at the pumping

station and defeat tiie purposc of
fiocculating or dispersing. There
are times when it is necessary to
open the fiber by additicaal grinc-
ing. In that case, such agenis as
Decevasol OT or Alkanol, when
addec in the proper aniounis, can
speed up the openiug.

There is on2 point that must be
reinembered. Does the use cf those
agents in the preseciice of asbesics
cement lower the strength of the
finishod asbestes coment products?
If sc, it may be nccessary to avoid
then: entirely or -use lesser quanti-
ties. .

Asbestos fibers carry 2 surface
charge — 2itiier elcctronszilive o
electronegative. Tuaring the nine-
teen thivties, chirysntile, aniosite,
anthorhyllite, cvocidolite, tromelite
and. aclinclite were grouud to a
fine powder and tested in a cata-
phcresis cell using the ultramicro-
scope. Chrysotiic was cbserved to
have an elactropositive charge in
distilled water and all amphiboles
were electranegative™. It has been
suypoested ihat the electrupositive

charge on commercial chrysotile is

due to alurmirum or iron jons end
that the charge on pure chrysotile
approaches the  clectronngative
side.”

Chrysotile fines cen be nevtral-

ized or brought to the iso-clectric

point by ihe addition of clectro-
negative particles. This can. be fol-
lowed by the movement of particles,
as observed in the cataphoresis celi
under a given potential. I"er exam-
ple, although distomacenus earth,
cement and other particles were zll
eicctrmurutivcé. the addition of
\

. M., “Cuntrol of Celluid

hroush Zetn foteantinl”

chrysotile fines to any one of them
brought abou! corplete fiorculation
in a short time and filtration was
improvzd.

In the early fortics, a Swiss en-
gincer developed a method for the
clarificaiion of raw scwage in aera-’
tion tanks. He adiled chrysotile as-
bestos to cause flocenlation and, at
the san:e time, fucrease the surface
ares ‘sn that bacteria could grow
rapidly and aid ir the digestion of
the sewnga prior to filtration. Ac-
tually, swith the chrysotiie being
eleciropositive and the sewage eles-
tronegative, il was a2 casc of using
an apprupriate amount of fiber to
neutralize the ncgative charge and
obtain a quick flozeutation product
that settlzd ranidly and wes later
removed by filteaticn,

Oil-well dviiling preduces chips
of rock particles and mud. In some
cases, ¢layva and/ur asbestos fibers
are added to form a visccus mud to
colizet these paiticles so thut they
can he Dbronght tu the surface
~vhere tl:ey are removed by sarean-
ing or filtering: the cleaned mud
is returned to the well. I this
case, the positive charged asbestes
mway have helped in forming large
floes that huid the drillings.

The collnidal propertics of ashes-
tos™ and zeta poientiul measure-
neents™  have shown  that  the
charges ¢o exist and can Le re-
versad Ly adding <ume inorgeonie
reagents o Ly changiag i the pll
Hodgson ™ 1qaeasured the charges
on <oreccidelite and amasite. T'he
crocidolite “ad a weak charze of
—imV nixd 2amosiic & weak chorgs
of —22u.V, vhereas dacting: and
Znugher 7151 <heved that chrysec-
tile had u stroug prsitive chinvze of
--12%:V, which way be & rather
high value. In the preduction of
aertain iypes of cellulesic pajer
o ne a9 the- addition of chrysa-
tile aslest:s, with its electroposi-
tive charge, was helpful in retain.
ing tha pezative-charged Ti0. and
at the same tima {urnished 2 high
surfaca area. Iu the cas2 of anothor
tyne of japar, the ashestos nmust
have th: rubber tatex denositad oun
it while in suspension. Here apain,
the negative-charged latex is held
by the electropoziuve chrysctiis
during the sheet formivg process.

Proporfies and
Avdplicaticns of

Axbostes

seical propertic .
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parties that give tham particular

advantiges over ¢k
vaatages of chrysstile ashestos,
however, are generuily greater than
its dizadvantages and, consequent-
Iy, chrysotile is uged in mest prod-
ucts requiring asbestes. Chrysotile
asbesfos can have a large surfaca
avea, high stiength, resistance to
elements of the air, and fexibility,
and it mixes well with resins and
cements and doos net support com-
bustioa. . .
The texture of asbestos 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 ove will re-
veal what has kappened during the
original crystallizatioun period. The
presence of dylkes, faults, mineral
impurities and crystal formation
also iuvrnish clues. Moust harsh as-
bestos fibers have less water of
erystaflization, and tkis is partiz-
warly true ¢f harsh chrysotiles.
The soft chrysotiles are shimy in
water, hydrolyze slowiy and are
extremely difficuit to dewater; the
trarsh fibers can be dewaterad ra-
pidly. Advaninge of thiz knowledge
caa be utilizad in blending = Larsh
or semi-harsh fiber with the strong
soft chrysotile, as in the produc-
tion of asbestos papers and ashestos
cz2ment products. Biends of cmphi-
boles such as amosite m eveeidolite
with slimy soft chrysotile ean he
very effective in {ncv2asing produc-
tion rates, previded that the
- strengths of the end products con-
taining these bluads are nut seri-
onsly atfezcted.
_ Thin asbestes papers for alec-
tricnl insciation ziould be free
{rom grit, uncpened files bundles,
magnetite and brucite. If these tm-
purities are preser:, they wiil un-
vear on the surfuce of the waper
and preduce weak spots whon the
paper is wourd or wizppad around

a wire earrying electrical current. -

Air pollution is an important
problem today. Its study involves
the collection of large volumes of
air in and avound plaants. mines,

* mills, subways, tunnels and points
of heavy traffic congestion. if as-
hestos is thought to be involved,
then sufficient sclids must be ob-
tained for tests by ail available
procedures, inciuding electron mi-
croscope, spectrographic, infrared
and neutron activation analyses.
New micro test methods must be
developed to complete this type of
investigation suteessiully.

Asbestos, glass, cutton or wool,
in the form of textile filter bags,
are scmetimes used in plunts to
recover fly ash, radicactive part-

{CI}) Buitetin for Aaeil, 1833

tile. Tha nd-

Jdeles, and metallic particles fiom
metallurgical and smelting phunts.
Fxtremely fite asbestcs fibers may
Le addad as a precoal to the Ligs
to increase the officiency of te-
moval of purticles polluting the air.
These fine particles of asbostos
may be precoated onto glass fiiter
hags or cloth filter bays in the bag-
kouse installution prior to placing
hiem in use.

Miscelluncous
Techaical Applicatious

The presence of grit, whiskers,
fiber bundles (unopened), magne-
tite, brucite and micacecus mate-
rials in commercial fibers may be
objectionable when incorperated
in a binder to be used in a spray
gun, such as for sprayed under-
ccatings, and coutings for heat and
sound insulation and fire protec-
tion. The asbestos must have bulk
and fluidity with the biader.

Caulking compounds are sensi-
tive to texture, foreign materislsz
aad changes in grades of asbestos.
expacially when applied Ly a gun.

Wall-jcint fillars using csbestos
must nave good bulling value, rcod
coverage, a smnoth textui=2 and be
free of whiskers, grit, m=;netita
and micaceous materials.

Asbestos in paints must be free

“of grit and whiskers, ard must he

uniform in texture for ihe Lozt op-
plication.

Plastics and molding powders ave
very sensitive to the. physwal pvo-

perties of ushestos, evan tu the’

presence of meisture, baueite, as-
sociated mincrats, iror and vii-
colour fibars. For uxaraple, ha
fibrvous structure will inerease the
impact strength, allow o wide
range for adjusting tha quontity ¢f
fiber, furnisk gcod binder reton-
tion and good workability, tupurt
hardness and toughness to the
Jmoldings, increase heat and fire
resistance, roduce defermation,
make cold molding possil!a by con-
trolling the flow under pressure in
the molds, permit the bleading of
niineral and organic fillaws, inpart
a good finish, improve electrical
properties and reduce the cost of
molding. The presence of irca in
asbestos will produce off-colour
plastic products, and a chelating
agent may be necessary. A stabil-
izer for asbestos in plastics should
functinn as a heat stabilicer, as an
antioxicant and as an ultra-violet-
light alLsorber te be irleal

The thecmal insuiation'™ vroper-
ties of asbestes have proved to L
important in missiles a‘ul sat 7!

ong a3 apned

paciol packings in atnmic

conergy enuipment,

(RN

Inasphalt paving™, the strengrh,
reiaforcing and absevptive provee-
ties of rshestos huve rasuited in
an  improvement i the plastic
strength, tensile ctecagth and sta-
tic compression and a decrease in
the cracking progerties of thin
films of asphalt filler mixes,

-

Cther Applicatioss of Aslcestos

In many asbestos produsts, it is
the reinforcing effect of asbestos
that is nceded aud not the nou-fib-
rous materials, whizh would be con-
sidered 2s expensive fillecs. If fii-
leis are needed in a vreduct along
with ashestes, thcy can b2 pur-
chasad at 2 lewer price ang under
a manufacturing snccificaticn, The
{oreman in a plant that is using
ashestos to produce a commercial
aroduct must have zoute idon of the
quantity of pura ashestos that is
availasle in o givea gieade of fiker.
Then, he will knew wheiher Lo use
rac-2 or less fibm i his frermula.
Alihourh it i3 {vee that the extra-
neons material may ag filtration,
it will eontribute littia toward tue
strength of th~ crodust, and is thus
an exponsive method of ontaining
tais effect. Tn tle casz of. monu-
Facturing floov tils and nlasties, it
is important to kiuvw how much
trve fiher Iz prescnt te odain the
maximum vetnforving 2ffect. Toc
much tive fiber wiil dey un tha
iy and iegire mMoue QnLpensive
resing; ou the otise, hand, the fova-
raan can reduce the quencily of
fibor and as2 less venin to outaln
tiue cnnsistency Aesived,

Cotpmereial g des of asbeates
[ibers have pgen inproved Joving
the pasi ton gsears g fharn theve is
less extrancous inarerin] present in
a bag of fiber today. .

In general, chyeysotile asbestos
has the widest use in commmcial
products such ss zsbestoz cement,
flooring materials  (asphult ang
+vinyl tila), papers, wiliboards, roof-
ing felts, textiles, avianotive prod-
ucts (hrake Uairngs, clutch fadings
and packiny) end many miseslla-
ticous items, Fortunately, the phy-
sical propertics of chryzotile make
this fibor ideal; howzver, some am-
phibeles (crocidelite and amosite)
are beconmting important and arve ve-
nlacing chrysctile in sume prod-
ucts.

In the spianing and weaving of
asbestos fibers the rolfter varicties
sem best wairad as thayr do not break
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up in the processing eguipment.
Soft chrysotile. ecauses the least
trouble; karsh cluysotile will show
considerable loss due to its brittle-
ness. Crocidolite can.be spun into
yarns and cloths by modifying the
textile cquipment so that the stiff
and wiry properties of crocidolite
can be handled. Amosite is cf low
flexing strength and is usually
forined into mats =ad later treated
with resins, depending upon its use
in indusiry. The tensile strength
and fiexibility of asbestcs are also
important in spinning and weaving
applications.

Where acid-resistant packings
are required for acid pumps, croci-
dolite, the most resistant of the
fibers, can be made into all-blue
yarn and impreguated with a re-
8in to form gaskets or, if required,
it ean be formed into millboards.
Crocidolite and amosite fibers,
when in the form of cloth, pack-

ings, yarns and baggings, end when

treated with inorganic binders,
can withstand temgaratures higher
than 4£0°F.

Reinforced plus:iez using croci-
dolite shaw goosd chemical and
wsatev resistance. For heat insula-
tion, amosite is very nsetul due to
itz oprn velunue and the fuct that it
centains air pockets. It is also used
in reinforeing magnesium® or cal-
eium silicate in~ulzation, where the
filtration probiem is grratly im-
proved hy the rresence of this
fiber.

Anthophyllite asbestes has good
hanat 1esistance 2nd acic resistance.
It has bren trecied with resins and
used ia plasiics. Although this
fiher dzos not have the strength of
chrysotile, crocid-fte c¢r zmosite,
it kas good bLuniking properties.
Sume enthicphyllites are mostly
iron-frez and almost white in
colour und are dosirablc in some

_types of plasiics.

Tremolite, after an acid and
caustic wash, is considered as a
good fiber for wse in the chemical
laboratory for filtaring chemicals
and is seld for that purpose.

The physical proparties of ac-
tinolite irve iet tue attractive. 14 is
a werk fiber, usoally associated
with other minerais, and would be
considered as a ckeap filler iu in-
dustrial use.

Sunie Cuory-over of
Industiial 7 ocicnce

te Iiologicnd FExprrimoaialion

People in the

: tos industry
have liy been f:

ailiar with the

ki

ea
LT

slimy suspensions formeod Ly soft
chrysotile in water in coutrast 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
producets. such as asbestos cement,
where it is desired to have waler
filter away rapidly for fasler set-
tirg.

As also mentioned above, the
author had taken 2 set of sumples
of horsh and soft chrysotile ores
from a mine in Arizona. Fibers
were hand-picked from thesc sam-
ples. The wall rock was cut away
and the fibers were svashed and
processed to mean lengths of 30
microns in a Waring blender™,
An aliquct of the protessed soft
fibers was heated untii it lest the
property of forming slimy =zuspen-
sions in water. The samples were
then turned over to Dr. Wm. L.
Smith at Health Research Institute,
Fairleigh® Dickinson University,
Madison, New Jersey. Dr. Smith's
group has found that the injection
of steriiized salire suspension: of
some preparations of asbestos into
the pleural spare, the space su»-
rounding the lunvs cf hamxscers,
elicited scar fuimation (jihrosis)
and, occasinually, tumnors (meso-
theliomas) ',

TWoriiing with thc speciatly se.
lected and cleanszd iikers of Ari-
zona chrysaiiles. this gzioup obsat-
ved that the slimy character of svs.
pensions of soft chryzotilz in water
carries over ard persists in depois
of this maiericl in tie plovre!
space of hamsters, whersas Ceunsts
of harsh chrysetile become diy.
There was much move ¢atensive
sear formaticn and more rapid Je-
velopment of tumers aveund the
depols of harsh shrysotile than
around the s:ft ones. The heuated
aliquot of soft chrvsctile induced
nn more rapid dovelopmert of tu-
mors than the unbeated aliquat,
but tendzd to cuuze {hicker szars
than the unheated sofi chryso-
tile"®),

In hamsters injected with o large
(25 mig) dose of haash chrysoliin
tumiors developed it 21 pur cent of
the animals. With a smaller (190
mg) dose, tumors arose in enly 9
per cent of aninals, Further redue-
tion in dosage to 1 mz elicited no
tumors at ali*®,

In hamsters injectad with 10 g
of amosite. ti:e yield of tumnis was
again 9 par cent. When cnly 1 me
of amesite wak injecied, u
the aniianls doyeloped tunora™,
.The finding that hamster.s swould
seet e ‘ * wzicetod
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Tisave damings wil pro

wilh asbestos provided a fesi spe-
cies of demonsirated susceptibility.
The follow-up experiments wita
graded deses afford evidence that
tumor risks in cperations wheie
they may cxist in the asbestes in-
dustry can be avoided by apprepri-
ate measures te 1cduce the amount
ol exrosure.

Different varieties of asbestos
fibers hsve been assambled and
prepared as atandard samples by
Dr. . E. G. Renduil, Pneumoconio-
sis Research TUnil, JohanneslLurs,
South Africa, in colluboration with
Dr. V. Timbichi, Medical Research
Council, Llandough Hospitul, Pe-
narth, Slamergan, Wales. The
Paeumoconiesis Research Uit is
making thecze samples available to
these interestzd in work on the
Livlogical effects of asbestos.

CONCLUZIONS

This review {lustrates that any
cperetor® using aslestus minerals
musi keen in aind many faciots
that may influence his fina! pro-
¢uct The nndesivable effects of
mineral impurities may nead con-
tiol. Fundatiental studies un tue
changing vhysical and chemical
propevties of asbestos have de-
veloped new uses, and undnuhtadly
will develon move.

Improved :rilling {echaiquas casn
improve the giality of wsbastos
fikars Ly preserving the length ard
procuci.y f:cer fines, Treatments
of ashesics with heet or with fnar-
Fane orerpaiic compeards cad
aics impaovz {ibars s spocizl
Lines, -

By taking wévanmage of the dif-
ferent fextures of ditferent acbes-
tos fibers, such as narsh, somi-
harsh or salt, Sraproveinents can be
niade in wel preceeses, .

Many methods for vhysical and
chewical tosts of eshestos minerals
huve iwen propessd by ilie Quebe:
Asbestos Miuing Assueiation and
by Csavpe Asbustos (o, ILtd,, Lon-
don, and are ovaiiable from those
sourees. Kleeiron mierescony, X-
vay difiracticn, and differcntizl
thermal and infinred spectral anal-
yses bring out di{rerences not
shown by the usual $est methods.

Some biologizal diffcrences in re-
spons2 te harsh and sofl chiryaotile
were noted, Iursh fibiez induced
more extenajve scur tissus forma-
t:en in hanisters than soft filics.
artienal
iv the amount of fie injec
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Srazilian Jeciety 1or dictals — G0V Annuzl Congross

Sao Paule, Diazl,
suly 7-12, 1239

"1'5E CONGRESZ of the Brazilian Suciety for Metals
is {o take place duriing the week cf July 7 to 12, 196),
and the prugram is to consist basically of the follow-
ing:
I—Open Sessions, with subjects ﬁ'e‘ely discussed.
II--Tecluiza! Lectures, comprising specific technical
subierts, delivered by world-wide experts.
T1I—Technical Papers to be presented by the authors,
followed by intensive discussion. These technical

papers may cover any branck of metallurgy —-

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

At present, the program is still at a tentative stage
and the following topics were suggested:

For Open Sessions

1 — Training personnel for the metallurgical industry.

2 — Materinis for cutting and forming tools.

3 — Develupnient in the rrov‘u:'.lon of vopper and nickel
and its alloys.

4 — Troblems and teckniques reluting to the operation

(Ci’2) BeHatin for Anil, 187

of blast furnacez zinving ot ithe loves: possible coke
rates,

5 - FProMoms iwlatad ..o tie eupply of cast iroa, and
.14 Beahle and nodulai castings o the auteniotive
indushy. .

Tor Technica: Leclures:

1 — Six exanunles of vather startling rr-so.Ar."A in puygsi-

cal metatiurgy.

2 — New developments in the extractive mutailurgy of
noa-ferrcus metals,

3 — Investient and firancing probleins fer the metzl-
lurgical industry.

4 . mtﬂ:zy cf xe..earch in the metailurgical irdustry.

5 — Present state of continuous proce:zus in steel pro
diictioa,

6 — Precipitation in steais.

7 = Nrw cerarics.

8 — Solidification of netals and rl»oys.

"9 — New techmigues in mwechanizal forming of maetals,

10 — Present status of techniqres of eontinvous casting.

So far Prof. Robert I, ilehl. Prof. Arvthur G. Guar-
rell and Prof. Kai Grjothein have already coafirmed
their presence and accopted the iavitation to deliver
lectures. Several tocehmical papers from forcign au-
thors are expected.

For additional information, contact the Organizing
Cumunittoe: E.‘O_. Box 8303, - 3io Faulo, Branl, S.A.
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