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PROGESS IR BEUEFICIATING AUDESTES URES

3

Tha term “asbastos'' 08 now used I3 noR the nome of a3 distince mimeral, but 15

a coimrarclal term aopllied 0 any mineral that can 'y readily separatsd Inlo
mora or less vlaoxible flibars, There are many varl ilcs of Asboestes mirsrols
but they are esseniially iron Magresium Siilcates - hieh occur Flbrous {Asbasszle
form) wiih varying lengsh of flber. Thesa silicatas hovs verylng comprsiticns
of Sllica, Aluminum, lren, Magnesfum, Calclum, Ssdlum, Honganese, Potzisium and
watar wizh spocifle gravigles ranging from 2.2 £ 3.3.

The principal types of Ashastos are Chrysotlta, Creeldolit~, Anthephyltita,
Anosite, end Axniibole whlch iacludes Trax .lige, Astlsnlit ond Horneblando.
Anbostes doposits very rarsly occur in pura ©33ses, bug vacthar are infaimined
with va ?ytrg amounts of gangue minersls and the fibees require tibsratlion as
wall 23 seporetion frum the gangua minarall hafose they can ba used In the
many varied foras ond products.

Tia gamvgue minorals ara also essentially Hagueslum §ilicates with varying quane
titles of Sillca, Aluminum, lron, Megnesium, GCalulum, Secdlum, Mangansse, Pote
g3slum and water., The Pyroxene group includes such minerals as Augita, Pyroxe=
ere, Dlopside, Seyglriie, Dialage, Enstatlite, Sronzite, Hypcrsthane, 2ic. b2
nlca minersl gruup [rciudes such mlnerals as Hica, Vermiculite, Hydrobiutite,
Glotite and Tale., Other gongue minerals are Serpentina, Cuartz, Feldspars,
dpavize, Lalcite, itagnetite .9 Syanltc rock. Tha ipeclile graviticos of ihs
gangue minurals vange from 2.3 to 3.5. :

Asbestos is now producad for the cemmerclal markets by Jdry orocessing uzing
principally a physical means sush 23 crushing to free the vibei's and thea sep=
arating the fibhers from the rock or gangue minarals with a series of aly
aspirator davices and scisening.

_The process davaloped by A. 0. Rovlg and A. R. Hicholls under the directlen of

J. W. Ransona §9 a wel process. rhéc'{s, the ore Is ln the iorm of a water

sturry shiroy gnauz the rrocess until the flnal stage of dryling the asboates |
Fibory which have beon ssparated frem the gongus mineral at various stoges of
iha procans.
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Liborated ¢ " w73 flbary con b2 sop rovaed froa gougus olmorals
ruzardiens L f.0o¢ l@hy h oy spesltie groviglas,

‘soceioted minerals of 2he Mica arnup suvh @3 wlea, JB?QS”H](“Q.
nydrcb!otfce and blotlta are sepsrated o .4 eoncentralcd and ¢
be recovered as such (Rod mitling & screenlag sze

Assoclated minerals of hes:ler apeciflc - o vitles such 23 Pyvore
enc, Apatite and lagnetita are seporated u.d ennsentroted and
can be recovered as such. (Gravity tabling stage.)

Fasd ore s wesked pric: 3o liborsiticn staza vhich praseyves
fibeyr color.

fibers are mor2 easlly llberatad and Vlber len h pressrysd wh .
wat than when dry.

Exact ond aut:amatle control of Iiburation s¢age {Rod #111ing),

RBeeovary of excepilicnally fins~sizad ashostos by classiflizogion
(Gy lone overfiow=Bird cengilfuge).

saration of asbestos frem gingus minqra}s by clossifiesiion,
~relelo slzo and 8 gclfle gravity tald ey with 2x388 contivol
nf 7 bostos conceniyala, asbastos canan: of 2ollic 1, and mazerlal
roauiring furthse procaszing.

% 0w

Posisiva sepsracion of asbe . ¢03 frum gong 3 ¢ 1¢h Cal) Flotszion,
Shemlical reagent scher: using ém ne and 351 will Float gangus

guny from asbestos. fLhemlcal reanent schame using Fatiy Actd or
soap schame wll) floa? ashesdos awny from gangue.

Prooss uses equipment well 3%chllshad In tho ors bencflaiailiun
fle 4 53 econcmical, generaliy hlgh capecity, and low aaintenznce
waghlines of staﬂdard deslcﬂ.

Precess can couc: trate very lowwgr da asbeaies ora.

Procass 15 wet go that dust sretlem 33 roneanlstent during coiuai
separation of asbesies from guague. Dust preblem oxists anly
argar dryling o? final asbestos concenirsis,

Caly zho sshostes ecnzentrats g drled.  Tha drylag of sanque i
o) hlnated.
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Precois foy Quretliels Yoy & hostos Ses

inltis] lmyae’lgnsien Moo iha dovelopoat of 3 wat proccss fop tha bassfialagien
of Teewolite fzbesds wee hagua 15 Mppll 1552, Thia work w23 cundined to 2he
Libby ichoratory for ihe purgiss of dotormining how eia avrusl sapovasless esuld
be sedo and whig serlss of ¢ondizions woro rosulved to obf in ¢hese sencr k)ans.
A Fiow 3heet wo3 developnd from the laboraltory <data. The Yiocw Gheet cutd Iasd tha
reguived foed pmparuzicn by wushing, saresning ond dsslining, ke concontroting
by claselflcetion, ihe con ntrsting by povt cle @123 and Declfle gravity on
tabies, tha concentrating Ly <o)l flotatien ond dewﬂ'zaﬂng, deylng ond Fluffing
of the fing! concantrates.

Two resgent schemes 7or soneanivating the ashastos with ¢l lotation:
dovelops Those reatunt schazas 97a the Foly Asld sehoms ond tha ;«:inm and
ol gc&me. Hith gha Jafty Axid or sosp schame, tha asbestos 13 floazed away
frem th gangue. Yith tha 2ulna and 811 schema, th ) serqua Iy floolsd &y
from tha ozbugiow.

The leborotory phase I3 covorcd In the report "A Liboretory lnwesiiguiion for
the Romficingion of Tromollon Asbaates’ by A, A, Hicholls ond A D, 22vlg,
Libby, Monta. 3, daged July 14, 1442,

BIL &.2lana Ehase:

The lahoraiesy it wos Blenly suseecafy) aed Rha Flow Shoot dovelored fiow
this w.rk vas trangposed Inio @ piie? piant operatlon. :

The A hosgos Pllot #lant cperation I8 gwmarized in ha raporg YN Dol | lan
lavsuilgation for the Soneficlotion of Tromalite Asbes 208t 7 A R, Hicholls
aed A, O, Bovig, doged Sy 2%, 19463, st Libby, Montona. This repori prosants
a cespilaglon and siudy of tho sebogtos pllo2 plant pevformancs during tha year

prior to July 25, 1963.

Tha ?llot Plant oneragion w3 suseassdul In produelng 20 asbested concsntrata
of 85% ssbastes at 3 SO regovery ¥rom an ore feed LGﬂ’ﬁrHﬂfhg appronimately 204
ashestos. The operation 2130 almultancously produced one vermisul iz by=produs
of 79% vermicul ite grade arnd another of 568 varmizullzs qs’ut:= ag a comblined
recovery of 67% whon £'2 ore fued contalrsd sppyoximaicly 20% vormlculite In

‘gdidttion to tho ssdusi 8. AsBestos soncentr 12os worae alan producsd frem oras

costglnlag less than 2630 esbesios. Cne dewelojinani nut Irctudad In the aTVeHE 3
ts that whon ths ool c.w?zt‘*"’mﬂ Is furthne crushod end gravity 2ohlsd baiore
cewatering ond orying, a highay grode asbesios esnsenirnin rezul o,

AlY egidlpmant wzod in tha plioz plent 19 em3l) deale weratel o :':"‘;‘ Hize Yoo
mca?ws such <3 Darsae dilis, {500 erulnars, u.s'c*‘m. ip:mi Sl L

Cyslenes, Pumps, Tables, Colls, 3ird Cu n’s!":,:;ﬂ, foinry Bryar, ot
ensstly 89 shoir Lumf z;m,m: xpdf'é. eroap? Ter sopanity and e ol
contleusys cporatisn.  Yhoroforn 2 pilot plent Is a produstlion §iaa e
c? ewntlmims ct:;’m.!cf o3 s rated capnslity of 168 Z‘ﬁ’ of fesd o by ol
8l) Usta oon Lo direstly seolsd up yor espacidy purpesas.
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Jroses) fay Jzmo¥flaiotlng fodoates Sres
Buring ths no 1od Juoa 1, 1702 oo Juno 1, 1043, 8 soalrzct botwoun Rugarlor
Ashasdes Tompuny ond 2he DY dsdoa o f ) etela) Resesveh <f ¥oshlsgien Siuto
Unlversity 28 Pallnon, Vaohingtcs ©28 18 o097 $8. This eovgenny viersd o
Roseareh Projessy astadlished For tha purpore of dowe aple Q. v lca pioocss
for the benaflclatlen of Aabdsat ra. ibe srolest =83 sidnr o suposvisien
of Or. Y. €. Al “anhcad, Olrzgtis of Hinlng Excarieeng Stag'sn L.ouls .y of
industrial Jesecrsh of YIY. Hr. John As Jr2kol, Asseclate [:tullurglug, wos
In dircel charge of the projoes and dld he woirk. Honthly progress reports
vora subaltled to durarioy Anhestes Com; ay 2nd progrees mautliags w g e
ledleally hold botvaen Cr. Altkeonbzad, br. Lesi@l, Nv. Yovig grd He. Hiuholls.
Trhe WSY groject was conflned alme 3 endirely 29 vose sch ¢ joproving She
Faity Acid or Scap resgeng szhuesg In which tho cabestss 19 flossed meay frow
the gorua mineral . Thls reager: schemo o i ars frem the Ml ¢ ) 811 schomm
with which the gancus niesrals ors flooted oy Trom tha anbastua. A Fatty
Acld schoma which will <opaonirate a3bostes wis dev: loped by the .U projoct.
The final rapord w2 v M350 nrpjoct o 18 uszd on Moy 31, 1963.

Lonagal ¢

The asbeszes minaisl 19 tho Libby doposie has baan ldontified o3 Trammligs

whish 18 a mlroenl of the Moph'bule groun. The gharec arissie fiders Jend 20

be ghovd and brittls and 1o £ 0 e3ca3 ¢po nlaeral nay 1w Zoneer In Viber

form. Howver, tha dovelopad prosess makss sgqual ¢ atleis v Jardless of

fibor leng2h ond with good control foy ihs pres rvaticn of exrlgving vibee lor 803,
Pacauzag tho asbostod minoval In She Lizby daresit is Troowllie, 2h0 2rosis3 w38
dovaleped en ihei ore. :

In Catoher 1043, ws woro sonigcted by M. William €. Sireid, £ =o2v¢h fantay,
Sohnseranville Products Sovpoeragion, Manviilz, Msw Jarsey, My, Strald wished
to malkd ariangerenls JO7 Ul 30 wodTprscussd 3o nshestol ore sooples. Thaeoe
ora gsaralos from Johng=Manviile ware secalyad In Junuary 1954 2nd testod In ihas
Libby labowntory duving Pabrugey end Parch 1954, The wnork was suporvlssd by

“ A, R, Hleholls ond J. Y. Renseas, and the resul g ara coversd In tha vaport

en Jel-d "Wisearch ssort na Johas«ianwillo fsbestos Somples' by John Y.
Rensons, detad April 23, 1368, Thise sre saples are idontifled as Chrysoille
Aobestes In porldotize and Jerzentine, The sepavation of tho fibar Vrom iha
_nangu agped. - 9 be satlsfssiery and coupleta.  The process worked gonally
vell on the 1< er fiber-d Shryaotila osbosios os on ghe shorler fller 4 2
olita.  The ol Flot vl o gioge of s procass wes nol used on 3he . d=) 80,93
bocsuza the separation g, gsavsd to Do compleda after g¢ha tabla 32393, :
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Hlcholles 4. Ro, 3nd Povige As Day A Labors apy Iw ostigodlon T the
Banoflclatlon of Tromollta Asbsuges™, {w o1 128 Lompany raport)
July 1h, 1982, Likdby, tadcna

Highwlls, A. R., and Rovig, A. D., A Pling Plang ipvestigatlon foy the
Reneficiatlon of Tromollge Ashastesh, (Zsnolito Compony ronest)
July 25, 14963, Libby, Montzna

Fanzene, J. ¥., '"Pesearch fepcrd on Jol nseflanvilias Azbostoy Samples’’,
(Zonolits Divislen = ¥, R, 8iace & $o. rapoit)
April 23, 1§ 1, !ibby, Fontana
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uuH of Invuntoy Date of Sencapien
Eg aloed {9 and understoed by me gha, ___ __ day of e seercsnon?
$lgnolure of Witnoss | Uate of Sigiatura

csploined to and understood by ma tho A0y OF e a?
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facords may be found: Flles, Jonollite Division = W. R, Grace & Co.,
Libby, Hontena




