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CHAPTUR Yow=IHTHODUCTION

Since nmolybdenum has assumed a more importent plece
anong the metals pra&uaea in the uuuthwwt ouing to mereaam
denand for the metal in tm mnufecture of alloy steels md
to new uses Qiscovered for the metal it is desirable that
further experiresntal work ba dcm with cerieuin problems

involving Southwestern ores,

#ithin the past year three mrobloms involving the treat-
nent. of molybdenite cres and concentrates obtained from |
treating Southwestorn ares hawe developed, and the chbjeect of
the experinmem tal work prosented in this paper is to study
these problens with & view of of fering experinental evidence

for their solutions. '

The first rroblem is the difficulty encountered in
concentrating Helvetin molybdenite ares due to inability to
control flotation operations. The Ielvetis mill storted
concentrating nolybdinite ore in iugust, 1954, Diffioulties
soon developed in the control of the flotation oircuit. Various
remedies for the tréuble were tried end it ﬁns finelly mwmnm
that if the slime was removed, after ‘@rinding, the remaining
material bbuld*ﬁe treated vith pr'opéz‘- contmi in the flotation
circuit. The mill continued ogiaréti_me by renoving the sline
by rmeans of a Wilfley table; treating the ~s£mﬂu in flctation



cells, mnd storing the sline.

The second problex is rmore gencral in scope md
involves the rerowel of copper fron z:wlybﬁ@niw orese Two
general rothiods ere at present enployed for removel of copper
from nolyhdenite ores by flotntion methods. Cne method
ccnsists of depressing molybdonite with starch while tie
copper is being floazted; tie molybdenitic is then asctivated
with kerosene and floated while the rems

ning copper is
depressed wiih sodiun cyanide. In the second method chale-
copyri te 15' domressed by nmosns of cyanide while the nolybde-
nite is being floatode.

Tho third problen involves the reroval of sulphur and
copper bhy leaching i:ethods fron thoe celeine produced by

ronsting nolybdenite concentrate.

' Very litile matericl is avaeileble in the literasure
concerning the treatmant of nolybdenite ores along thie lincs
describede

Considersble unpublished experirentnl work along the
lines deseribed has been done by renbers of the Dcpartment of
dstadllurgy of tho Univéraity of irizonuse The object of the
exporimental wark deseribed in this paper is to cbtain
additiaiznl data on the work sterded et the University of

Arizonte



CHAPTOR I1e=-APPARATUS, MATSRIALS, A0 AMALYTICAL METHODS
USED

The smoll-scale exporinental wark along flotation
lines was done in Fa}mwalﬁ‘flctatim machines of 500 end
2000 gram cepncities. The 100=pound flotation teet was made
with a S5-cell continuous Fahrenwald nachine.

Roasting tests were conducted in an iron pen 12 by 20-1/2 |
inokes by 1l-3/4 inches deep pleccd in the muffle of en oil-
fired aassay furnnce.

Oregs and concentrates useﬂ for axp&ri:mmtal wori were
obtaineﬂ from the },el‘mma and wviathtm nines loentad 1n

Arizont, .

The Nelvetia molybdenite ore wéurs in e lime-garnect
cangue, which is mumal, and this occcurence of molybdenite
provably asccounts for -sone of the diffiou}.tiaa eamtem‘; in
nilline and processing Helvetin aores and concentrates.
Chaloopyrita and pyrite ocour in varying ancunis with the
moljbdenite«

<he Leviathan ore wes used for the experimental work
involving removal of copper by flotation rethods. This ore
contains molybdenite assoofnted with chalcopyrite and pyrite
in & gronite gangue. The difficulty in renoving eopper contained



in this ore to s degree thes pormits the sale of the
concentrate is dus to the relatively lerge copper cantent
end to the fact that a microssopis exemination revealed

a3 intinate association betwesn the molybdenite md chaleo-
pyrite. |

Jiolybdenun mnalyses were made by the Bonardi methed
desoribed in Pulletin 218, ANALYTICAL METHODS POR CERTAIN
 METALS, by He B, mm'pnbumd by the United States
‘Bureau of liines. This metaod is besed on dsoompositiam of

the 01'. with aeid ineo a wlabu nn.‘uhhu and a residue.

~ The molybdate solutian is filtered and interfering elements
' .upniaily n-éh. Mn, imaim,"md copper are removed.

'nxc‘mlnns mlmt- ualimm‘u tﬁm wt&iﬁoﬁ im&

_passed ﬁxrom & Jones mmm the molybdenun is

‘MM tm the sexavalent to the trivalent state, The
solution. aontalnins the - MuLnt wlxmm compound s

. titruto& with :m-rdiud potasaiun yommmh solution

and the mlybdm conmt cnlmhm.

_?hp ooppuf' cmtuita of ul.m.nn were ama by the
elsotrolytic 'umoa. ~The prosedure is desoribed in STARDARD
METHODS ,oMm: axcax. a.mxszs,, Volume 1, fourth canzoa. by
W, x.'s&m. puhnm by D. Ven liostrand ,cegpnn;, and was

used gitﬁ«}.ha,mm:kg‘ addition. The weighed sample was
bono@ in Q solution of mnm hydroxide which converted th



nolybdenum trioxide into scluble sodium molybdate end

- left the ae;:ﬁar in the residuec. Aifter filtering the residus
was treated with nitric acid snd then evaporsted with

sulphuric soid. The water soluble copper end ircoh sciution

after filtering was then handled &s in the eleetrolytic

 methode 7 -_



CHAPTER IIKew-EXPMRIMENTAL WORK
 QUALITATIVE BAPERIMENTAL WORK ON HELVETIA ORE

As previcusly mentioned, considsrabls diffieulty was
 encowntered in operating the Helvetia consentrator due to
mamnfy to control the flotatiom eireuit. The first
nagonu uud nmm n-. zanthate, pine oil, and cmhh.

- mth mm mmts the mzmg lose of soarse mmzh

was cxcesgtn. Esrosene t__g_a then employed %o recover the
ooaraa molybdenite, and the addition of this reagent csused a
"wild froth” conditicn in the flotation oircuit. Attempts o
correct this aifrioulty by varying the kinds md emounts of
reagents failed. The difficulty was finally traced to the

- lims-garnet siime in conjunciicn with kercssne, pine oil, or

~ hard water. The removal of the slime on a Wilfley table, as
B proviomly mnﬂono&, pmtm the satisfactory recovery
,tithin tho linits of yinﬁns--mlw ot the molybdenite
ouataiud 1n the send. The slime was stored until further

cxmimml work could bo dons m.lop a method for its
trutmt. ’ |

The objest of the experinen tal work desoribed in this
ehaptar was o study thc afrua of urious rcaannts in order

. to ﬂml a mbmatiou that would pm&t the treatment of m

_ entire yomd predwt wiﬂmut &c rmoral of the llim y,
rlntntim mwodo. or in the e'unt that ‘this was not fom
'fmibla to £ind a rumt eambination that 'oum Mt h



treatment at the sline.

The sxperinental um ra' this mm of the work
mvol.m making 16 ﬂomm ®ats u a 500~-gram um&tx
'Ynhrcmald machine. The material w wag cuu, separated
rrmmamum mbym ot:wm-w
- ’wn:xay table. e sline was not dried bsfare meking the
hsh.: The toats vere quuun in natnn as it weas
-auirad t0 ﬂw the effects at mm Mm rmu on
_lthe phya!oal pmporﬁ.es of the froth M m naulta
of muo mu are givan 1n Table 1.

Morrms to mzo 1, the tarxaua roagenta M were
for the ptn-pouu of con&ium the water, dispersing the
gangue slime, or activating the molybdenite.

The Mhuw results of moat o@ mc mu,
indicated in Table 1, were nat&n_. Osneral conclusions
may be stated as follows:

1. - The results of tests 8 mnd 13 indtcate that hard
water is at least to some extent rnp?mqtblo for the poor
results obtained in treating this material when ksrosene is
used as aia. aotivator of the mumnu.' |

2. - The results of tests & md 34 indicate that the use
of 1norm1ng amu of hmm causs nom gangue to u
floated and :lmm the size of the buhbhl ooupnnns the
- froth,.
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) Table 1 ~ The effects of varicus reagents on the character of froth produced from Eelvetia slire

:[Fest tvelgnt s Reagents used L ' : o
do, :of :ToLIectors . :’TOLhErS tl.iscellancous : ' :
sHelvetia: - 1Lbs. per: :,b8 per: . . 11,08 Der: Charecter of froth produced
:glire :  Kind :ton-of : Xind ston of ;. ° Kind :ton of
sused, - @ - :slime - ¢ :8lime ~ :slige
sgramg - 2 S : : 5 H :
1 : 200 Amyl xanthate :0,1|T .G“S Mo. 5 pine 0.28 :Borax glass :12.0 :Iarge btutbles with gaengue; mnlyhdenite was not effectively
: :Xgrosene 0.6 - ¢ : : :floated.
2 .:200 :Amyl xanthate :0,1 .GW@ Vo. 4] pine 0.»8 .Alum, added in :3.0 sBrittle froth' molytdenite not effeotively floated.
' - :Kgrosene 0.5 s I tgteges of 1,0 1bs : , _
IR S - : - s _:per ton each e ’ 3
3 :200 :Amyl xanthate :G6,1 - YS No. 5 pine 10,28 - :Sodium carbvonate :12.0 :First two additions csused decrease in kabble lize, second twe :
s :Xerogene 0.5 ¢ : ' :added in steges, : .  :caused no change, froth csrried gangue; m@lyhdeaite was not :
s 3 ‘ - : 2 -:first two of 1 and: reffectively floated.,
: : : : Gl o .2nd two of 5 1lbs, : : , _
: t : : . s er ton eaeh : 2
4  :200 :Amyl :antim;e 0.1 tGN3 No, 5 pine O, ﬁB - oap :1.0 :Im»ge volume of taugh gray froth; mlyb&eniu wag not efrcetively
j 4 - :Keroseme . 0,6 1 .QL' P -:floated,
&  :200 tAmyl xanthete :0.1 .. :GNS No. 5 pine 0 28 .anp 20,1 .?ﬁtcry froth which cerriel smch gnngue._'_
P iKerosene - 10,6 5 ; : . s :
6 :200 I%myl xanthate :0,1 . : 25 ﬁa. 5 pim o 28 Sadinm aiuoate 11,0 :Medlum simd. ’bnh’alea; molybdenite not aﬂmﬁivcly flecated.
~ H tKerosene 3086 - % X : -
7 -:200 ﬁggl xanthate :0.§ ' GWS No. 5 pinn.o.aﬁlz_'rgtaaatam hydraxh P :Iarga tutbles; mnlyb&eaita not effeativﬁly floated.
P - :Kerosene .. :0, o ilde 1.9 :
8{l):200 :imyl xanthate :0,1 ‘Gwsiﬁo.'s,yine.o 56 L - -3 "o :after first stage of kerosene and pine 0il the bubtles were small
R ' sKerosene aa.elea.'l.s tadded in three: . e N sand carried molybienite and gangue, Lfter the sccond and third
: :in three stages ietageas, First : | :  saddition of kercsene and pine oil more molytdenite appeared on-the
: :0f 0.5 1bs per: '~ :stage 0,28 s : - :tmﬁh, but the tubbles were largar and carried more gangue,
: .ten s - .next tvo 0,14 : : : :
: _ : ‘ :lts. per ton T T
9 1 200 &myl xsntha»e':O.l - .GQS Ho. 5 pine~o 28. :Sodium silicate :1.0- 'Small batbles with gmnguev malybdenite not effoetively floated.
L -ierasene ' 10,5 ... :Sodium esrbonate :2.0
10 :200 ¥inerec (scid). :0,05 -G’i No. 5 pine G.28 :Sulphuric acid  :1.0 : atcry fmth, large tatbles 'Mth gangue,
I :Kerosene 30,5 : : : - A : '
11 + £00 :imyl xanthate :0,1 3 : : e :Copper sulphate :1,0 : ar@m hubhles' mol,bdenite not e&fectively floated,
: . :Xerosene :0.5 :ONS Ro. 5 pine:0.28 - Tt
12 .:¢200 ~ uAnmyl xaathate :0,1 . :GIS No. 5 gine'c 28 :Tartaric acid :1.0 -Small huhhles* m@lybdenite not effectively Tloated.
PSS :Kegrosene - :0.5 : : S : SRR :
15{1) ;200 tAmyl xenthete :0.1 :GﬂS“Ko. 5 pipe: 0‘28 : - IS :Large bubbles with some gmngue.
R N :Kerosene - . :1,8  : : 8 : e
14 :200 . :Ayl xanthate ;0,1 :GNS No. 6 pine 10,42 :Sadium 8ilieate :1.0 :lerge bubtles grey with gansue.
: Lot . :Kerosene = :1.5 : : s
15 :200 :imyl xarmbhate :0.1 LGNS f‘*zo. 5 pine~o 28 ‘:Sodium ems'wsmt :1.0  :Froth %aa sazisgactﬂry appearsnce and less gangue was floated than
: T ) ' : ' : ' : - :in previous testis,
16 :200 : - . = :0N5 No. 5 pine:0.28  : - : .= . :Froth had satisfactory appearance and wes similer o the froth of
2 : : s s : .test 15.
(1)The

glime was washed with two 600 co. wésheé;af éiéti;le&.%ater?betore'treaxment an&‘distilled}wﬁter was used in the flotation machine.
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3. = The results of test 3 indicate that sodium
oarbanate has a benefioial effset on the eharsmeter of the
ot |

4. =~ The results of test 6 indicate that sodium
silicate has a benefieial effeat on the charseter of the
froth.

5. = The results of test 16 indicate that amyl xanthate
is not effective in the flotation of molybdsnite, or at least,
this reagent is not mmry when pins oil is used as a
fro&;_ing rug:mt, . v |

6. = All other reagents employed gave Wtﬁa results.
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QUANTITATIVE EXPERIMENTAL WORK ON HELVETIA ORE

© Teat 17 was made to seeure en indicsticn of the Tesults
that might be expseted in treating the Helvetia ore by sepera-
ting the mlime and send and floating eash in separate sireuits.

A moo-g-m sampls of Helvetia are, growmd to 4.2 per
oeent plus 48~ nm, wms dunmld in a mm pan and iha mmd
and slime floated amrauly. :

ma sand was nmm rcr ‘80 minutes in a 500-gram
camuity Fehrenwald machine u*&h 1.5 pmndu kercsene, 1.0 pound
sodium aarbmata, md 0.3 wmmd GeHoSe Fow § pine oil per ton
of sand mated. The romr concentrate was cleansd for 15
mimtms in tho same flotation m!aina with 1.0 pound .of sodium
) cyanma per fh@n of sand trmm, sdded in five equal stages,
for the dexi'énio_nfpt chaloopyri te.

The'dx@ was rlontéd for 20 minutes 1& ‘& 500-gram
eapuoity Fahrenwald mahme with 0.1 pound amyl xanthate,
1.0 pound mdiuu mbmata, and 0.3 GeKeS No. 5 pine oil per
ton of slime treated. The rougher eoncentrate was elmd
~ for 15 minutes in the samé flotation mechine with 1.0 pound of
sodium cyanide per ton of slime treated, a#dbd in five equal
staoges. The results of this test are given in Table 2.

" Referring to Tsbles 2 and 3 the data indicates the eon-
elusions which fallow:
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Wa-kfmtumnsenﬂnuum treatuont of

. Helvetia ore

| ‘_Promt

3 2 .t . 3 3
i1 Woight,:Tons in:Asseays, :Pounds ssier cent
igrems  :100 iper cent miggg in :of sotal
s : 1308y H m:w,
] 3 : tof mill :
i e A ifeed
o H H : 8 :
- Ore. - 11000 : 100 thead 1,30 : 28700: 100
: - S iFro- H -
: H : s AUt .38 4
Sand : HE s (2): :
‘Hoad - : 695,78: 69.58: l.48 :  20804: 76.09
- Gongentrate : 8.78: 0.87: 2 1506: 58,78
- Middling : G.083 0.8): 6«37 : w:  8.88
Tatling ~ 1 681, 13 ~68.1 : 0,356 47): 17.46 -
- 2. : : : H .
Siime H : H &3‘): - I
Head : BO55T: 29,656 1.08 "2 646: 23,01
cm"lmh 3 «OR; 0.80; 87.3i9 273: 10.11
Middling : 16.88: 1e98:: 8.46 : 96: S+56
‘mumg : B72. 3 B7.B0: 0681l B876: 10.84
H H H H 3

Xigateulnted
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Table 3 - Sumary of results given in Teble 2

: -8 s T '
Product :Weight,:Tons in:issays, :Founds :Ier cent
o igrans 100 tpor cent ko3, in :of total
i 3 sHosg :1C0 tons:iiolp
3 : HE 0f mill ¢
3 3 i :feed 3
Heeds  :1000 : 100 :lead 1.30: . 29003 100
: : 1 PT0w : :
4 : ;duct 1030 3
Combined ; : . : :
- goncen- : 3 o : :
-trates_ 2 13«74z 1972 64.70: 1778: 65.89
Combined : o o : : :
middlings 20.061: 256 Set0: 174: G.42
Coxbined ; ; ; ; ;
tallings: 905 3 €509 @ 03812 748: 87.6%9




| 1. = The concen trate prodwed from the sand wes not
 high enough in molybdenite content to mset the ususl market
requirements, but it could no douds be raised to the required
grade by a second cleaning operation. -

2. = The ecnoantrate prodused from the treatment o the
' slimo was mich below the grade required for marketing, ut
? Auaditionnl cleaning stages might also remsdy this airrisulty.

3. - The molyddenite loss in the tailing Was high. This
loss in the uccot ﬁemmbdmw be dus to the

'amMmWMwm the inefriciency of the
‘ptzpwmu operation. In the treatmnt of the slime additiocnal |
flotation $ime might improve the results.
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" LKPERWAL WOHK OR IXVIATHAX ORE BY smc‘mw. FPLOTATIOR
| mam

" R. ¢, Bason‘}) made a sartes of flotetion tests an
Leviathan ore when 1t was ground to 2.8 per seat plus 63-
mnh. These sests 4id not grmo a molybdenite concentradte
outfmicntly low in copper ecntent to meet the market require-
memts. Without e_mémmg the flotation consentrate & recovery
ot Bs.a.por cent of the molybdenite wes made »m e concentrate
that conteined 12.8 per cent 6! oopper vhen 1.0 pound of
oyanide per ton Qf are treated was used for the a@r@aﬁm of
chaloopyrite. %With s eleaning eﬁmtim i.n which 1.5 »p;mdjt
ot_f‘éym@mar rer wu_'«' mmﬁal are was used & resovery of 73.9
per cént of ﬂw mclybﬁmitc was m&a in a uomammﬁ that
oomaimd 2.4 per eent of copper. mgmopic ammation
by Bmm or the pmmts or various mm inﬁiaataa an mﬁmto
asaoeiatzm bom the molybdenite and enmapmm.

In mfﬁm‘ %o check Bagon's results on a eontinmuous treat-
ment basis a 100-pound flotetion test was made on the Leviathan
ore ground somewhat finer than was the are for Bacon's tests.

Ore, ground to 1.5 per eent plus m— mesh and 67.0 per cent

ninus 200~ mdx, ‘wag m into the cond {t1ouer of a Secell - _
Fahrenwald rlotatim mwma at the raw of one md per nminute,

 FReagents added to the mmdz%mr were 1.0 pound sodium carbonate,
1.0 ‘pound karowm, md 0.33 pound sodium’ oyamm per ton of

Bacon, Re C., Personal comaunioation.
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- ore treated, with sufficient C.l.S5. No. 5 pine ofl %o
- produse the deaired amounts of froths.

4 ooncentrate was removed from the first ocsll and a
niddiing product from the remaining four., The consentrate
was dried and then clemed Maoiz;mwwtmw
machine. Dluring eech cleaning operation sodium cyanide was
added in four equal stages, the total oyanide used smoumting
$o four pounds per ton of comentrate clsaned,

The ore used for this test conteimsd 1l.51 per cent of

copper. The ﬁnﬁh&: concentrats produced contained 4.04
per cent of ooppere Of the total soprer origimlly in the ore
316 per cent was in the concentrate indicating that 96.84

per cent of the copper was depressei in the flotation operation
by eyanide. Since the sopper content of the sonsentrate was
more than the maximum Mombla Tfor the marksting of the
congentrete a eomplete accounting of the eopper and molyhdenum
contents of the products of this test was »not made, Ihe loss
of molybdonite caused by olesning operations in Bacon's tests
end an inspection of the middling products from the 100-pound
tost indicated that the separation of chalsopyrite and molyb-
denite eannot be readily seconmplished in this are without undus
losses of molybdenite. A niorosecpiec oxaminaticn of the ocn-
. eentrase from the continuous 1C0-pound tost showed free chal-

_oopyrite and at lsast soms of the chaloopyrite assosiated with



the molybddenite.
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HE LKAGHTNG OF CALCIHE PRODUCED BY ROASTING LEVIATHAN
. MOLYBUSRIZE CONCEKTRATE |

4 sample of the concentrate produwoed in the 100-pound
‘flotation test previcusly desoribed conteined in an iren
panmpmm in the muffle of an oil-fired sssay furnace
tor rmr hours. 'me tollwim readings of temperatwres

' uara obwmd.

Tim®, Defte T.mam

1:00. 180

1:30 - 300

1:48 360

2:00 415
8:15 410

- 8:30 415

- R4 460

- a:300 460

S:15 . 480

330 - §90

- 4100 - 860

- 4:18 - 598

4345 590

- 8:00 ' 5%0

" The weight of the ualcme was 91 gra.,s. A sanple of the

caloine veighing 50 grams was plaged in n bottle with 100 ce.

of di;tnlm water and the bottle placed on a set of revolving
roils for fm”dﬁya.' The pulp was filtered end the residus washed
_ With 200 co. of dfstilled water. The residuc was then dried -
and mighcﬁ. "he waight wis 45.4 gram, the loss of night -
durmg laashing being 4.6 grams. Defore lmchmg, the orleine



| oonteined 4.46 por oent at eeyw; aﬁor lsaching the
 residus contained 4.59 por cent of copper. The copper
removed by lesching smounted to 6.31 per ceat of the total.
A second Toasting teat wes made in the mmner desoribed.
using & mc-m sample of the smme sonsentrats. The

_ meal was Toasted for five hours and the following reed-
tass of tuo tenperatures were cbaerved.

' ?i;m; Temperature

degrees ecn’ixmde
- 12215 Beme 300
11:30 350
11:45 - 340
12:00 - 400
12:15 pems = 405
12330 408
- 12245 - 450
1:00 455
1:18 . 420
1:30 4350
1345 . 450
2:00 450
2:195 - 460
2:30 450
2245 ' 480
3300 £80
3:18 490
S350 490
o345 - 495
4:00 P 49885

The weight of the calcine jrodused was 93.1 grams. A
senple of the celoine, wughzag 50 granms, was leached with
distilled water for two days as deseribed in thé previous
test, The residuc after filtering and washing with £50 es.
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of A1stilled water weighed 45.9 grems, the loss of

woeight mt:tas }.suhing being 4.1 granms. Before lnachw
the caloine cmtainod 5.05 per eent of copper, atw |
lmhmg :ne mnm contained 5.04 per ceat of ao;mr. '

The ooppur rmm by leaching emounted to B34 m ewkt
Gf the Wtﬂl.

- While the roasting and lsaching methods used 4id not

' smmumu renove the c¢opper from the m ealcine

the tn@t inprovement in the results ot%imﬁ in the seoond
test :mmaua that the temperature at which the mm

is done affoots the soludility of the copper compounds

formed. Although the writer believes that further wark

-lons tlze lines used night brzng m;rcwd remlu it 13 mt-
ful ir lam emmgh amounts of the ccppor ua bo rméemd

wam soluble by raastins to reduce the oeppar mant e&‘ m _
) ,calcme to a poznt pemitﬁ.ng the mhm of ﬁc gre@ct
when the coypu content of the flotation conceatrate 18
»‘apmciabla.
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CORCIUSIONS

The muhuw nrk on m«m ore indicsted M
muemxmawntmummam‘m
-ztmtmmomwwmmmmmmmn |
conbinations were used with hrmmrmtmmm o
m:mﬁthﬁmhm&t%owdmmmh
flcat the coarsoe mls_’h‘mno‘ in t;ap-we in the presence of
tlic sline portion of the ore. Unless some other reagent
Aombimutm 18 doveloped 1t will be mum %o aonum
wmumtn-mumguwngmmtmwsama
‘sum mcu in umu mhtim a:rmn.

m.qmutatawnn cn deslining Helvetiea ground ore
end treating the sand and slims products separately by flota-
tion nethods indicates that although kerosens appesrs to be
esaentisl in the flotatica of the coorse molybdenite in the
‘sand 1t 1s not Mntxéx in the flotetion of the fine molyb-
. Geritte in the sline.

The data given involving the removel of copper by
acmuvc rlotauon 1n the mam-nt at Iamtkan ore indicates
that {t vm be sufrxeult to mcno. n wnantra‘h of low copper
_cmﬂmt t‘nm this ore,. -The copper comwt of the ore is so
‘high that even wcn 26 plns per cent of the copper 1: depressed
by cyunxdo tho copper content of the concentrate greatly



ex0seds the maximum ellowsble for the marksting of the
concentrate, ' |

AwthMasuwctMMt
ummmmmmtmm,wtumama _
_double flotation Wrestment, the first to depress molybdenite
while floating chaleopyrite and the second to depress the
‘remaining chaloopyrits while floating the mxmmn. |

.u mﬁom:.: maxum ﬁe mml of eopplr from
mlyb&nitc camtratc by rmﬁag followed by h-ﬁuna to

'wrmthauter»}nhh mmdnnmtdﬁrmﬁnﬂu
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