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1 would 11ke t0 eutline what our origims]l schedule was om ssbestos, vhere ve stsad
oa it and what ve foresss for a& schedule for the coming year,

The decision wes made ia March of 1942 te pursws sa asbestos progrem ia that year
Segimmiang April 1. It was saticipeted thst laborstery work would be dme faftially
gathering fafermation which would be used to esagineer and comstruct & pilot mill
vhich would begia opearatican about Septamber 1. Frem thae pilot plaat, ledoratory
-uuu;iul data would be confirmed. Lnginsering and cost data would be gathsred
sould be begum ia December to construet s productiom plant beginning
th spriag of 1963 with the schedule for it to begim opersting ic deptember 1%63,

A coatract was sfigned with the Industriasl Research Division ef Huun;tn tate
Saiversity i{a Jume with the thought that they would work comcurreatly with us oa
s mstsllurgiesl process for flotstion recovery ef tremolita.

At the time the pilot plant was built im our mill building, the program as develojped
ia our 1ad shewed better promiss than what W3U had come up with to thst tim, al-
though this weuld have beea expected becsuss of the relative tims we and they had
put in em the prograsm,

The pilet plaat wes famstelled {a the =ill building and as various ccwponents were
resdy for eperation we begna oparating them te gather data, The schedule os this
was scusvhat behind eu tims aad it was mot until Octobar that say ruas begas.
Since that tims the plaat has beea rum to gather dats on equipesnt is use and te
test the flew shest as originally dasigned a2cd isetslled, While tae flow sheet
remains esssmticlly the sams, some changes have been msds and more work remains
te be dome te prove it out.

Information gathared has beea allthrouwgh the circuic startiang with feed to the
uill--gcushing ore to determina bast sige to feed the will, feed big and feedar
arrsagemest ¢o mill, initial screeaiag vhen ore received i{n will, seccadary
crushing of oversise (/ 1/2 (n.), classification of -1/2 inch material, From
there it {o fod Dy disc feedsr to disc pulverizer (curreatly); peeviously it wvas
tod nilled. Iaformation was gsthered ou each method. Mors iaformation {e aseded
both om cests of operaticn sad verisace im mstallurgical results {a preservation
of vermiculite,

At this peint ia our present schems from a metallurgical ste-dpoint che disc i1}
vill be tha better uait, slthough we do not have sufficilent inforaatica &3 yet to
know whether it 1{s the most scomomic umit, If the WSU flotatiom echeme ::in be
refined to the poiat where 1t is superior to our schems, prohcbly the rod mill
will be the most desirable.
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After the grinding stage the material {s p.mpad to the 2op floor, the slims
fraction ie takam off, eent to the Bird for recovery of tha fianes. Tha coarse
matarial i{e essreened oo s 14 mesh scraen to recover the vermiculite. Material
passing the tcreen i{s tabled on a Wilfley table, whare most of the pyroxane {s
ssparated, ths middling than goes to cslls.

Work has been dons with both Caligher end Denver cslla, more wozk remafns to be
dong at this stage, Ve have sot besa able to get the results from ths cslls ia
the pilet plaat that wera obtained im the laboratery., Probsbly soms cell ce-
dssiga will dave te be dons for results from ssithar set of cells is satisfactory.

Is oommection with cells, work has alee besa done om ralated items swch 28 con-
ditiocuiang, serudbiag, stc. Mors time is required to prove out results asd gst
rasslts that are satisfactory as to neonry aad within ecovomic limites as to uss
of resgents.

A Bird Centrifugs is im the plant on s lesse basis. Thie unic hss proved that
racovery of fines from the slime feed san be msde., Both slimss sad cell concea-
trats have bdsea seat to this unir for testimg. With s straight slims feed, a
disehargs of preduct contsining approxisately 507 soleture can be obtaimed.
Soswever, reeevery of produet from the Bird {s only about 302. The primary resson
for this is the extrems dilute matarial which is fed to it. The feed on straight
slimgs contains only about .52 solids. Soms mesns of feeding the machine a higher
percent selids feed must be davised. There are soms fdaas as to how this could be
improved, but will taks time to carry out tests. Imcidentslly, vhea cell conceas-
trate is added to the Bird feed, there is appareatly 1001 recovery on this aand the
diseharge is at a higher dagres solids thaa the straight slimes, vhich is desirédle.
A combimation of the two seems to discharge at sbout 60T solids.

Aa eagineer frem Bird Machine Co. spent saversl days with us this moath and set up
8 saries of tests to chack effictency, capacity and utilization of ths machine.
Bot all of them were completed before he had to leave and should dg rua wh2a tims
is available,

The dryer is tastalled and ia operating coadition but to this time ao product has
been put through it.

The preseat sehedule {3 to run the pilot plant to aske ssmples durimg the mext two
weeaks and the dryer will be rum during this perioed.

Soma drying tests have beea conducted. BSemples were put thro gh the teilings mill
dryer, samples were seat and run through & flash drysr at Combustiom ¥agimeering
Compasy near Chicago, Samples will be prepared and forwvarded to C. G. Sargeat and
Sous {o Massachusetts for testimg results im s belt dryer which they msaufacture.
Incideatally, this {s the type dryar used by Asgbastcs Corpa atiom Ltd. {a thelr
wet process plant.
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Trom data gathared im the pilot mill soms cost (cspital snd operating) estimates
of a very preliminary mature have been prepared. These sre extremely rough and
more data must de gathsred so they caa be recalculated.

On a produstiem basi{s ~ight now, veighiag problemss at ths mine and milliag, it {s
our judgment that design should be based on & 3-tom par hour basis (although we
have slso caleulatad for 7 toms). On this design, it could be peseible to produce
frem 2 te 3 tons depending ou grade of ore and recovery. Below 3 tems per howr it
would net de am econcmic operation, above } tams {t would be. At & design below

3 toms capagity with vhat information we bave available, we do mot believe we could
design for mmeh less capital cost, nor do we belisve we could producs a product at
& prefitadle cost. VUith more data this belief could chaage.

Our estimste om & capital cost of a plaat of this size 1is $680,000 with -ér.hu(
tacluded for & transfer point, which would probadly be secsssary {f we went iato
ssbestos produetion, and using cne or two of the present vermiculite will fead dias.

We have tried te gather such imformation as has been available on the asbestos
oparations vhieh have bean or are being built., What we have gathered {s on thy
plants ia Califernia, While the articles we have sees are of quite a general msture
sad at times are iam couflict with ons amethsr, soms defiaite faformation caa be
obtained frem tham.

Jefferoon Laks seems to be the largest operation. This is a chrysotile operation
producing grades 4, 5,6 and 7 so {s really sot comparsble,

Ceslings Ashbestes Company, thas joimt veature of Johns-Masvills aand Kerm County Laad
Cempany, will preducs oaly.group 7 shorts by dry process. Ome report states that
they will preduce 12,000 tons annually, amother 23,000 toas. This would be an
bourly easpscity of from 2 to 4 teus depending on which figure is correct. Hovever,
all reports state their mill {avestment {s $1.35 million.

This past week there apparently was a release stating that the Nuslear Divisiocu
of Union Carbide Company {8 going to duild a pilct =11l st Kiag City, California,
to utilise shert fibre ores from the Coalings area deposits. The purpose of the
plant {s te resevar the short fibrs asbestos snd tuild & market for ft, 1l have
seen asthing ia priat em this,

At any rats, wo d0 wot fesl that ve now hzve the dats to engineer & productica plast
for tremolite asbestos. V& lack data both of & metallurgical and economic nature,

While ve bave made progress both in the laberatory aud {n the pilot plant, we bhave
net sccumulaced sufficient informmtion fast enough.

1t may be that we vent to the pilot plant socoer than we should have from Lhe
laborstory stags.
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Tha work at WBU shows promise., They have actually cowme up with & dresk-through
{n the flotatioa of asbestos. Nowsver, here agsis thay do mot have sufficicat
infermation to be put te practice im our pilot plamt. Mr, Jaeksl of WSU gpeat

two days hers two weeks ego obsirviag our pilot plaat asd workismg with Dan om our
prosess., At that time ha could not state vhan he falt his work would be far
emough aloag se 1t could be transposed to cur pilot mill, He did feal that this
could be dome but would prebably taks frem ome to two mouths, estimated, As this
schems {8 & posaidility, {t defimttely showld be um & chasce {a our pilot plaat
1f possidle, before final design 1s mada,

Because the schame differs from ours, ﬂmud of tremolite ve, fletation of
verniculite, depending on vhich scheme is vsed would mnks sems differemces in
the flow shesat. .

As we fsel a definite nead for wore iaformation exists and must be ebtained defors
8 plant caa ba justified, e reviov has basa conducted as to a schedule for obtain~
ing cthis faformation. It is the econcensus that six mouths times Lis required te
ssmplete tha tests necessary to gather sad evaluste the data, .

At that tims we should know the mstallurgy aad economics of the preseant schems,
Ve will kaow what recoveriss are and vhsther we have an ecomsmic process. The deta
will be availadle and relatively accurate coets of produstion caa be caleculated se
we can ksow wvhether we can profitabiy produce at variows levels of production,
vhether {t be 1, 2, 3 tons per hour or at some other figure, Ia ether words, s
break-evea point of productiea can be determinsd., There will de sufficient engin-
earing data te be able to scsle up te 2 productica unit of whatever size desired
and ve will be able to eaqnu tha eapital esst for & productiem mill o! a spect-
fied sizs.

These things we are »ot sble to do now with any degrea of sccurssy aad tb Justity
a8 uill must be known,

IDLovick/jbg

€& R, A, Bleich
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The work at WBU ghows promise, They have sctually coms up with & dreakethrough
f» the flotatfion of asbestos, Nowever, here again they ¢o mot have sufficicat
infermation te be put te practice ia our pilet plamt, Jr, Jsekel of WEU spent
two days here two wesks ago obsirving our pilet plaat snd workimg with Dan ow our
proesass. At that time he could net state vhen ha falt his work would be far
eacugh along se it could be traasposed to our pilot wmill, Ne did fesl that this
could bes domc but would prebably take frem owe to two mouths, estimated. As thie
sehame 16 & possibility, Lt dafinitely should be given & shansa fin our pilet plam
1f possible, bafora final desiga is msda,

Becouse tha schams differs from curs, flotation of tremoclite ve, fletstion of

vernieulits, depeading on which schems s uwsed would make soms differemces in
the flow sheet.

Ae we fool's definite need for more imformation exists and must be obtained bafers
8 plaat cas ba justificd, a reviow has been conducted as to ¢ schedule for obtaime
ing this information. It 13 the coscomsus that six months time is required te
soaplete tha teste nacessary to gather sad ¢valuate the dats,

At that time we should know the metallurgy and sconomics of the preseat schems,
We will know wher recoveries are and whstber we have an escusmic process. The data
will be available and relatively accurate coets of produstion caa be caleulated se
we csa kaow wvhether we can profitadly produce at variows levels of production,
wvhether 1t be 1, 2, 3 toms per hour or at eomwe other figure, Ia ether words, s
breskecven point of productiem can be determined, Thare will be swfficient engin-
esring data te da able to scale up te & prodwetios uait of vhetever sise desired

snd we will be able to compute the espital esst for & produstien mill of s speci-
fied sizs, .

These things we are mot able to 40 wow with say degres of accursey aad to justify
8 mill msust be known,

IDLowick/ §bg

€e8s Re A, Bleich '
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1 weuld 1ike to outline what our original schedule wes om asbestos, where we stand
oa it aad vhat we foreses for & schedule for the coming ysar,

The decfsion was made in March of 1962 te purews an asbestoe progrsm ia that year
begimming April 1. 1t wes saticipsted that laberstery work would be dme faitially
gathering infermatien which would ba weed te suginesr and cesstruct a pilot mill
wvhiech would begia operstism about September 1, Frem the pilet plaat, laboratory
metallurgieal dsts would be cenfirmed. Kagimsering and cost data would be gathered
80 engimesring eculd be begun is December to comstruct a productionm plant beginniag
the spring of 1963 with the schedule for it to begin operating im deptember 1963,

A comtract was signed with the Industrisl Ressarch Division of Washington State

o Saiversity ia Jume with the thought that they would work coacurrently with us oa

s metalluxgiesl process for flotation recovery ef trewolite.

- . At the time the pilot plant wes built {m our mill building, the program as developed

in our lab showed better promise than what W3U had come up with to that tim, ale
though this would have bean expected because of the relative tims we and they bhad
pet ia eu the program,

The pilet plaat wes imstslled {n the mfll building and ae variows cceponects wsre
ready for oparstion we degna operating them to gather data, Ths schedule os this
was somswhst bohind on tims And it was mot until October tkat any ruas begax.
3iace that time tks plsat has beea ruam to gather dats on equipcent o use and to
test the flew sheet as originally dasigned and installed., Vhila the flow sheet
remains essentially the same, sows changss have besn mmds and sore work remains
te bs dome te prove it cut.

Informatien gathered has besa allthrowgh the circuit startinr with feed to the
mill--grushing ors to determine bast sizne to feaed the will, fsed bin snd feedar
arrsagemsnt to mill, initial scresenisg when ors received i{n uill, saccndary
crushing of eversisze (f 1/2 1n.), classification of «1/2 tach material, From
there it is fod by disc feeder to disc pulverizer (curreatly); peevicusly it was
rod milled. 1Iaformation was gethered om each msthod., More {uforuation (e needad
both om ceets of cperation and variance, in setallurgical results in preservation
of vermiculite.

At thkis poimt im our present schems from a metallurgical stsrdpoint the disc oill
will be ths better uait, slthough we do not havs sufficient foforastico &o yet to
kaow whether it 1{s the most ecomomic wait., If the WSU flotatiom scheme :an be
refined to the poiat where it 1s superior to our scheme, probably the rcd mill
will bs the most desirsbls.
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After the grimding stage the material is pumpad to the top floor, the slinms
fractien {s takem off, sent to the Bird for recovery of tha fines, The coarse
material ies sereened on a 14 mesh screen to recover the vermiculite, Matertsl
pasting tha cereen s tabled on a Wilfley rabls, whers most of the pyroxens is
separsted, the middling thea goes to cslls,

Work has beem dene with both Galigher and Denver calls, more work remains to bs
dons st this stage. Ws have not been able to gat ths results from the cells 1a
the pilet plant that wero obtained im tha laboratery, FProbably sows cell re-
design will have te be done for results from nsithar est of cells is satiafactory,

In cswnection with celle, work has alee been done om relszad {tesme sweh a2 com-
ditioning, sexubbing, etc. More time {s required to prove out results and get
results that are satisfastory as to recovery aad within economis limits as to use
of rsagents,

A Bird Centrifuge is im the plant on a lesss basis, This unit has proved that
recovery of fines from the slime feed can be mades, Poth slimes and cell concea-
trate have besa ssat to this unit for testimg. With a streight slime fead, s
dischargs of preduct containing spprouimately 307 molisture can be obtsimed,
Sewsver, reesvery of produet frecsm ths Bird is ocnly sbout 50%. The primary ressoa
for this 1s 'the extreme dilute mstariel which (s fed to it, The feed oun straight
slisss contains only about .5% solids, Some means of fesding the machine a higher
percent selids feed must be davised, There are some {dess es to how this could ba
impreved, but will taks time to carry out tests, Imcidentelly, whea cell concea-
trate is added to the Bird feed, there is appareatly 100% recovery on this and the
discharge is at a higher degree solids thaa ths straight slimes, vhich 4s desiridble.
A combination of the two seems to discharge st abost 807 solids,

An exgineer frew Bird Machine Co, spent ssversl days with us this month and set up
a series of tests to check efficiency, capacity ind utilisatfon of the machine,
sot sll of them were completed bafore he bad to leave and should de run vhan tims
{s availabdle,

The dryer s installed and in opereting coadition but to tiis time no product has
bsea put throwgh it,

The preseat sshadule {8 to run the pilot plant to aske samples duzing the next twe
weeks and the dryer will be run duriag this period,

foms drying tests bave been conducted, Samples weare put thro- 3h the tailiags mill
dryer, samples were seat and run through e flssh dryer at Combustion Engineering
Compiay neatr Chicago. Samples will ba prepared and forvarded to C. G. Sargent snd
Scns in Massachusetts for testing results ia 8 belt dryer vhich they msaufecturs,
Incideatally, this {s the type dryar used by \ebestca Corpa ation Ltd. im thair
wet process plant.
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Trom data gathered in the pilot mill some cost (capital snd operating) sstimates
¢ & very preliminary aature have been prepared., Thesse are extremely rough and
wora data wust be gathered so they can be recalculated.

On a produstiom basis vight now, weighing problams at tha mine snd millimg, it ts
our judgmeat that design should be based on & J-ton par hour basis (although we
have alse caleulated for 7 toms). Om this design, it could be pessible to preduss
from 2 t» 3 tens depending en grade of cre and recovery. Below 3 tems per hour it
would net de aa essonomic operation, above ) tms it would be., At & design below

3 tens capasity with vhat information we have aveilable, we do not believe we could
design for 1e8s cspital cost, mor Jo we balisve we could produce a produet at
a prefitable eest, WUith more data this belief could change.

Our estimste em a capital cost of & plaat of this sine ie $640,000 with sothing
ineluded foi a transfer point, which would probably be necessary 1f we weat isto
ashestce produation, and using cne or two of the present vermiculite will fead bias.

We have tried te gather such {nformation as has been available on the asbestoe
operations vhiech have been or are baing built, What we hava gathered is on the¢
plaats in Califernia, While the srticles we have seen ars of quite a gemsral mature
and at times are {a conflict with one amether, some daffiaites {nformation caam be
obtained frem them,

Jeffersen Lake seems to be the largest operation, Thie {s a chrysotile operation
preducing grades 4, 5,6 and 7 o0 {8 reslly aot comparabdls,

Ceslings Asdeates Cowmpany, tha joint veature of Jobns-Manville and Kera County Lesd
Cempany, vill preduce ouly.group 7 shorts by dry procass, One report states that
they will preduce 12,000 tons snnually, snother 23,000 tons, This would be an
hourly sspssity of from 2 to 4 tons depending on wvhich figure {s correct, However,
all reporte state their mill {nvestment {s $1.5 =m{llion,

This past wesk there appsrently wae & relesse statiocg that the Nuclear Divisiono
of Union Carbide Company {# going to build a pilot mill at King City, Califownia,
to utilise ohert fibre Oree from the Coalings arsa deposits, The purposs of the
plant 1is te reeever ths short fibre asbestos and tuild s market for ft, 1 have
sesa nothing 1a print es this,

At eny rate, we do mot fesl that wve now have the date to engineer a production plaat
for tramolite ssbestos. ‘{s lack data both of a metallurgical sad econcuic naturs,

While we bave made progrese both {n' the laboratory eud in the pilot plant, we have
net sccumulated sufficifent informstion fast enough.

It may be that we weat to ths pilot plant soonar than we should have from Lha
laboratory stags.
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