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CHAHCiiK I * — IHTI*0I»CTI0»

Since mlybdeima has asmimd a more Important piece 
among the metola protoeed in tho Southwest owing to increased 
demand fo r tlio metal in the manufacture of alloy stoo ls end 
to  new uses discovered fo r  the metal i t  is  desirab le th a t 
fu rth e r experimental work be deno with ce rta in  problems 
involving Southwestern ores*

Within the past year th ree problems involving tho tre a t­

ment of molybdenite ores and aoncentrates obtained from 

trea tin g  Southndotorn arcs have developed, and tho object of 
tho oxporinm tnl work presented in  th is  paper in  to study 

these problems with n view of offaring experimental evidence 

for th e ir  so lu tio n s .

the f i r s t  problem is  the d if f ic u lty  encountered in  

concent r a t i  ng iielve t in  molyMen i t  o ores due to in a b ili ty  to 
contro l f lo ta tio n  operations. The H elvetia m ill s ta rted  

concentrating molybdenite oro in  Attgust, 1934. D iffiou ltieo  

soon developed in  the control at the f lo ta tio n  c i r c u i t .  Various 
remedies fo r  tee  trouble were tr ie d  end i t  was f in a lly  do to mined 

te a t i f  tee slime was removed, a f te r  Grinding, the remaining 

m aterial TOuld M trea ted  y ite  p ro ^ r  contro l in the f lo ta tio n  

c i r c u i t .  The m ill  continued operations by removing tho s lln e  

by moans of a WHfley ta b le , tre a tin g  the-sands in  f lo ta tio n



c e l lo ,  end s to r in g  th e  sline®

the second prohlcn ic  nore general in scope end 
involves the ronovnl of copper iro n  nolybdcni to orcce t r a  
general mtliodo arc n t present mployed fo r removal of copper 
from nolybdcnlto orcc by f lo ta tio n  rathods. Cno method 
consists  of dep-esolng molybdenite with s tarch  while the 

copper la being flo a te d ; the molybdenite is  then activated  
with keroscno and floated  while the remaining copper i s  
depressed with sodium cyanidee %m toe second method chal* 

oopyri to is  depressed toy noons of cyanide while tho molybde­

n ite  is  being flo a ted »

Itoe th ird  problem involves the removal of sulphur and 

copper toy leaching methods from tho calcine produced by 
roasting  molybdenite concentrate*

Very l i t t l e  m aterial in  availab le  in tho l i te ra tu re  
concerning the treatm ent of molybdenite oron along tho linos 

described* -

Considerable unpublished experimental work along tho 

lin e s  described hac been done by members of tho Department of 

ISstallurgy; of too U niversity of Arizona* The object of tho 
experimental work described in th is  paper is  to obtain 

additional data on the work s ta rted  a t the University of 
Arizona*



Me—APPARATUS, WiTmiALQ, AM) AllALYl'ICAL'tmOHmS

USSD

Tlio m all-oco lo  oxm rinm to l xrcxrk along flo ta tio n  

line® was dono in Fahrcnuold f lo ta tio n  mohincs of 300 and 
2000 gram cap ao ltiea . Tim 100-pound f lo ta tio n  to s t was mdo 
with a 5-c e l l  continuous Fshrenwald mohin®.

Boasting te s ts  wore conducted in  nn Iron pan 12 by 20-1/2 
Inoho* by 1-3/4 inches deep placed in  tho m ff lo  of m o i l -  

f ire d  assay furnace.

Ores and concentrates used fo r oxperlnental work were 
obtained from the H elvetia ana Leviathan mines located in  

Arizona#.

The Helvetia m lybdenito oro occurs in a lim o-gam ot 

gangue, which is  unusual, and th is  occurence of molybdenite 
probably accounts fo r sane of tho d if f ic u lt ie s  encountered in  

m illing  and processing H elvetia ore# and concentrates* 

Chaloopyrite and p y rite  occur in  varying amounts with the 
molybdenite*

The Levin than cro was used fo r the experimental work 

involving rm o ra l of copper by f lo ta tio n  mthods* This ore 

contains molybdcnito assoointod w ith chaloopyrite and pyrito  

in  a granite gnngue. The d if f ic u lty  in  renewing copper contained



s
in  th in  oro to n degree th a t  pem itn  the nnle of %e 

conoontrato in  due to the re la tiv e ly  la rge  copper con ten 

end to  the fa c t th a t a microscopic examination revealed 

an intim ate association between the molybdenite md ohaleo- 

pyrites

Molybdenum onnlyoon wore made by the Bonordi method 

described in  B u lle tin  212, AHAIXHOAL 2S5KODS FOB CERTAIN 
METALS, by R* B, Nooro published by the United S ta tes 
Bureau of Mines» This method is  based on do compos i t im  of 

the oro with so ld  in to  a soluble molybdate and a residue.

%o molybdate so lu tica  i s  f i l te r e d  and in te rfe rin g  elements 

e sp ec ia lly  iro n , a rsen ic , vanadium, md copper are removed. 
The resu ltin g  molybdate so lu tion  is  then ac id ified  and 

passed through a Jones redactor shore the molybdenum is  

reduced from the soxavalent to  tho tr iv a le n t s ta te*  The 

solution containing the t r i  valen t molybdenum compound i s  
t i t r a te d  with standardized potassium permanganate so lu tion  
and the molybdenum content calculated*

The copper o entente of calcines mere determined by the 
e le c tro ly tic  method. Tho procedure is  described in  STANDARD 

MSTOODS OF CHEMICAL ANALYSIS, Volume 1, fourth e d itio n , by 
W. u. S co tt, published by D. Von Nostrand Company, and was 

need with the rolloninG addition* Tho neighed sample was 

boiled  in  a solution o f sodium hydroxide which converted the



nolybdonun triozido  in to  soluble eodiun nolybdato and 
l e f t  the copper in  the residue. After f i l to r in s  the residue 

was treated  with n i t r i c  acid end then evaporated with 
sulphuric ac id . The water soluble copper and iron  so lu tion  

a f te r  f i l te r in g  mo then handled as  in  the e le c tro ly tic  

raathoa.



CHAPfim I I I . — WHK - . -
ClUAUTATIVB BXPEim^IZAL ilORK Oli HELVETIA ORB

Ao proviouoly mmticnod, considerable d if f ic u lty  was 
encountered in  operating the H elvetia concentrator duo to  
in a b ili ty  to con tro l the f lo ta tio n  c irc u it#  The f i r s t  
reagents used comprised lim e, xanthote, pine o i l ,  and cyanide# 
With those reagents tho to llin g  lo se  o f coarse molybdenite 

was excessive# Kerosene nes th m  employed to recover the 
coarse molybdenite, end the addition  of th is  reagent caused a 

"wild fro th ” condition in  the f lo ta tio n  c i r c u i t .  Attempts to

co rrec t th is  d if f ic u lty  by varying the kinds end mounts of
. . ■

reagents failed# The d if f ic u lty  m o  f in a l ly  traced to tho 
I ta - g a r n o t  slim s in conjunction with kerosene, pine o i l ,  o r 

hard w ater. Tho removal of the s l im  on a H ilfley  ta b le , as  

previously mentioned, perm itted tho sa tis fa c to ry  recovery 

w ithin the lim its  of grinding employed of the  molybdenite 
contained in  the sand. The slino  was stored u n t i l  fu rth er 

experimental work could bo done to develop a method fo r  i t s  
treatment#

The object of the experimental work described in th is  
chapter was to  study the e ffe c ts  of various reagents in order 

to  find  a combination th a t  would permit the treatm ent of the 

en tire  ground product w ithout tho removal of the slino, ty  

flo ta tio n  methods, or in  the event th a t th is  was not found 

fe a s ib le , to find  a  reagent combination th a t would permit tho



t rc a tm n t of the olinoe

She esperlncntal work for th is  phase of the work 

involved nafctng 16 flotaticm  te s ts  in  a  5G0~gran capacity 
Fahrenwald nachlne* The n n te rie l used was slim e, separated 

from ground Helvetia ore by mans of a laboratory-sine 
m if lo y  tab le . The olino was not dried before making the 
te s ta .  The te s ts  wore q u a lita tiv e  in  nature as i t  was 
desired to study tho of fo o ts  of adding various reagents on 
the physical p roperties of the fro th  produced. The re su lts  

of these te s ts  are  given in  Table 1.

Referring to Table 1 , the various reagents used were 
fo r the purposes of conditioning the w ater, dispersing the 

gangue slime, or ac tiva ting  tho molybdenite.

She q ualita tive  re s u lts  of most .of the te a ts , as 
indicated in Table 1 , wore negative. General conclusions 
may be sta ted  as follows:

1. -  The r e s u lts  of te s ts  8 end 13 ind icate th a t  hard 

water is  a t le a s t  to some ex ten t responsible fo r  the poor 
re s u lts  obtained in  trea tin g  th is  m aterial when kerosene i s  
used as an. ac tiv a to r of the  molybdenite.

2. -  The re s u lts  of te s ts  6 and 24 in d ica te  th a t the use
o f increasing amounts of kerosene cause mom gangua to  bo

— " ;
floated  sad increases th e  s ize  of the bubbles comprising tee 

f ro th .



Stoble 1 -  The e f fe c ts  of various reagen ts  on the c h a ra c te r  of f ro th  produced from H elve tia  s l ic e

* es t- h e ig h t 
%o. :of

Helvetia 
: slime 

■lused,'
: grams •

Collectors TTro
ieageats used

Kind
Lbs. per: 
ton of : 
s lime • . ■:

' ■ ;

Kind
"" : tlloo e ila n eo u s

sE be'■ p e r : ' '.....
: ton of :
: slime

Kind
Its per; 

ton of : 
s lig e  :

Chareoter of fro th  produced

1

2

4

5

6 

7

.■ :

:200
:

. :200

' ■
:200 

. :
’ :

:200

: 200 
:
;200 
:
:200

8 CD: 200
• *

" .: :
:

Amyl xanthate 
Kerosene 
Amyl xanthote
Kgroaene ' :

Amyl xanthate
Kerosene

Amyl xanthate

0,1
0 . 5
0 ,1
0 , 5

0.1
0.5

0.1
0.5

: 0 .1
: 0.5 
:0.1

Amyl xanthate 
ICerosene 
Amyl xanthate 
Kerosene :0.5
Amyl xanthate ;0.1 
Kerosene , :0 , i  
Amyl xanthate :0.1 
Kerosene added:1.5 
in  th ree  stager ' 
of 0.5 I t s  per: 
ton :

:GNS Ho. 5 p in e :0.28 
: . :
:CHS No. 5 p ine ;0.28 
:

•: :
OHS No. 5 pine :0.28
: '̂ :. : -
: :
: :
: • . : ' ;
:ONS Ho. 5 p ine :0.28 

.. . ''
:8NS Ho. 5 p ine :0.28 
: ' ’ '
';QW Mo. 5 p in e :0.28 
': ‘ :
:GH3 No. 5 p ine :0.23 

V :
GHS liilo . i;5:;pine: 0.56 

:added in  th re e :
: s tages, f i r s t  : 
:stage 0.28 :
:next tao 0.14 :

: Borax g lass
: Alum, added in  
: stages of 1.0 I t s  
:per ton each 
$ Sodium carbonate 
: added in stages,
: f i r s t  two of 1 and 
:2nd two of 5 lb s . 
:per ton each 

..;Soap .. ; .
; Soap
:  ■ ' •

:Sodium s i l i c a te
' f . ' : ■ :

:Potasslux
V:id«: "< ' ■

-
: - :

: •

12.0

1.0
0,1

1.0

-X

9 :200 :Amyl xanthate
:.
:0.1

:lba . per ton ;
:GNS No, 5 p in e :0.28 :Sodium s i l ic a te 1.0

. .; : Kerosene • :0.5 2 • ■ ' . 5- , :Sodium carbonate 2.0
10 : 200 Einereo (acid) :0.05 :GNS Ho. 5 p in e :0,28 : Sulphuric acid 1.0

: . : Kerosene :0.5 : :
11 8 O : Amyl xanthate :0.1 : Copper sulphate 1.0

* . :K«rosene :0.5 :GHS Ho. 5 p ine ;0.23 .#
12 . .>:200 :,Aiayl xanthate :0.1 - :GH3 Ho. 5 p in e :0.23 :ta r ta r ic  acid 1.0
I s tD : 200

■:Kerosene :
tAmyl xanthate

:0.5
:0 .1

: :
:GMS No. 5 p ine :0.28• ' ‘ ■ :Kerosene :1.5 :

14 : 200 :Amyl xanthate ;0.1 No. 6 p ine :0.42 •.Sodium s i l i c a te 1.0: . : Kerosene . . :1 .5 : : :
15 o 

o
a

 
m

:Amyl xanthate :b . l :GNS Ho. 5 p in e :0.28 : Sodium carbonate 1.0
16 : :GN5 No. 5 p in e ;0 .28 . ;  :

2 : : : : •
2 : : : * _ 2

: large bubbles w ith gengue; molybdenite was not e ffee tiv e ly  
: f lo a ted . . ;
*B r it t le  fro th ; molybdenite not effec tive ly  flo a ted .

i^ ir s t  two additions oeueed decrease in  bubble s iz e , second two 
: caused no change, -ro th  carried  gangue; molybdenite was not 
:e ffec tiv e ly  flo a ted .

: large volume of tcugh gray fro th ; molybdenite was not e ffec tiv e ly  
: flo a ted .
: watery fro th  which carried

iHedium sized bubbles; molybdenite not e ffec tive ly  f lo a te d . 

:la rge  bubbles; molybdenite not e ffec tiv e ly  flo a ted .
:After f i r s t  stage of kerosene and pine o i l  the bubbles were small 
:and ccrrled molybdenite and gengue. A fter the second and th ird  
:addition of kerosene and pine o i l  more molybdenite appeared on-the 
:fro th , but the bubbles were la rg e r  and carried  more gengue.
: . .
S' ■ ' ' .
jSmall babbles with gengue; molybdenite not e ffec tiv e ly  flo a ted .

: '<atery fro th , large bubbles with gangue.
: ' i
:large bubbles; molybdenite not effec tive ly  flo a te d .
‘Small bubbles; molybdenite not e ffec tiv e ly  f lo a ted .
: ■ ';Lorgc bubbles w ith some gangue. :

: large bubbles grey w ith  gangue.
2 '
:Iro th  had sa tis fa c to ry  appearance and le ss  gangue was floated than 
: in  previous te s t s ,
:Froth had sa tis fa c to ry  appearance and was sim ilar to the fro th  of 

■ j t e s t  15.
2  ̂ ^ ___ ____ _ '__________ ____________- ___:......

the slime was washed w ith two 600 ce. washes of d i s t i l l e d  water before treatm ent and d is t i l le d  water was used in the f lo ta tio n  machine.



3 . -  Yiio re su lts  or te a t  3 inOlcato th a t soaiun 
oarhcmQto has a 'beiioficial of foo t on the character of tha 
fro th .

4 . •  ThQ re su lts  of t e s t  6 Indicate th a t sodium 
s i l ic a te  has a benefic ia l e f fe c t  cm the character of the 
fro th .

5. •  The r e s u lts  of te s t  16 in d ica te  th a t amyl xanthate 
i s  not e ffec tiv e  i s  the f lo ta tio n  of molybdenite, or a t le a s t ,  

th is  reagent is  not necessary trhen pins o i l  i s  used os e 

fro th ing  reagent.

6 . -  A ll other reagents employed gave negative r e s u l t s .



qmomfAflTB SSEBRBEKTAL UORK Cl? HELVETIA ORB

Test 17 was made to  secure an Indication of the re su lts  

th a t raigit be expected in trea tin g  the Helvetia ore by separa­
tin g  the slime and sand and flo a tin g  each in  separate c irc u its .

A 1000-gram sample of Helvetia ore, ground to 4.2 per 
cent plus 48- mesh, mas deslimod in a gold pan and the sand 

and s l im  floated  separa te ly .

The sand was floated  fo r  20 minutes in  a 500-gram 
capacity  Fahrommld machine with 1.5 pounds kerosene, 1.0 pound 

sodium carbonate, and OJ5 pound G.H.S. Ho. 5 pine o i l  per ton 
of sand trea ted . The rougher concentrate was cleaned for 25 

minutes in  the same f lo ta tio n  machine with 1.0 pound of sodium 

cyanide per ton of sand tre a te d , added in  five  eq.ua! stages, 

fo r the depression of chalcopyrito .

The slime was floa ted  fo r  20 minutes in  a 500-gram 
capacity Fahrenmld machine with 0 .1  pound amyl xanthate,

1 .0  pound sodium carbonate, and 0.3 G.K.S* Ho. 5 pine o i l  per 
ton of slime tre a te d . The rougher concentrate was cleaned 
fo r  15 minutes in the same flo ta tio n  machine with 1.0 pound of 

sodium cyanide por ton of slims trea ted , added in five equal 

stages. Th® re s u lts  of th is  te s t  are given in  Table 2.

Referring to Tables 2 and 3 the data ind ica tes the con­

clusions which follow;



Sable 2 -  E ffec t o f aeslln ln g  on f lo tn t lm  trea tm n t e f

H elvetia ore

% •: s ;
Product s Weight, :Tona ln:Aosayo, ;Pouiids :Per cent

prms : 1 0 0  i per cent :HoSg in  to t  to ta l
: 2 .♦ItoS.1 slOO tmo:MoSo
% ’ -2 : :o f m ill :

__________£_______ :food :
ore *

S 2
tlOOO 2 1 0 0  :Eead 1.30

:
2 2700: 1 0 0* : %Pr®- 1

5 :€uot 1.35 : . 2
Serna : U h

2054:Head 2 095.78: 09.58: 1.40 s 76.09
Concontrato s 8.712 0.87: 86.34 % 1506: 55.78
lil (idling ; &.06; 0.61; 6.57 5 77: 2.85
T ailing i 081. l 6 8 . 1  : 0.35 : 4711# 17.46

Slime
Heed : •

% .
s

296.57: 29.66: i .o 4 1)

:
:
:

#
2

646: 23.91
Concentrate 2 5.01% 0.50; 27.19 2 275; 1 0 . 2 1
m aaiin g : :19.55s 1.96: 2.46 2 96: 3.56
T ailing : 272. : 27.20: 0.51 : 276: 10.14

X : : :
Calculated



Yablo 3 -  Sum nry of r e s u l t s  (riven in  Table S

: i $ : %
Product :>Toieht, :Tona inz/.sanyn, iPounde :Per coat 

igrans ;100 :por cent :Ho32 in  :o f to ta l
t  ; ;Mo&g :1C0 tonniHoS^
2 s » lo f n i l !  :
* 1 :food :
; : 1 : :

Heads ;1000 • 100 •Hoad 1.30: 2700$ 100
• ; :Pro» : :
$ ; :duet 1.35: 2
i $ : : :

Cotibinod : $ * i - t •
eoncon- $ ; i :
tra to a  : 13.74: 1.57! 64.70: 1778: 65.89

• • 2 : !
Combined : & * : 2
middling; 25.61: ' 2.56: 5.40: 174: 6.42

: t 2 i z
Combined : : : l

ta il in g s : 933 : C5.3 : 0#56% 748$ 27.69
. ,, . * ~JL ; : 2
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! •  -  '-Qie oonccntrat© produced fron  the  ©end m n  not 
high enough in  molybdenite content to  m o t the usual market 

reguiresu»nts9 but i t  could no doubt be ra ised  to  the required  
grade by a second cleaning operation.

B. -  The ccaoentm tc produced from the treatm ent ef the 
s lia o  nao nrach bclotr tho grade required fo r  marketing^ but 

add itional cleaning etagos n igh t also remedy th i s  d ifficu lty *

3. -  The molybdenite lo ss in  the ta il in g  was high* This 
lo ss  in  the oaso of the sand was believed to  bo duo to  the 
coarse grinding employed ra th e r then the ineffic iency  of the 
flo ta tio n  operation. In the treatment of the slime add itiona l 
f lo ta tio n  time might improve the penults.



EXFERBZHimi, WOHK QH UmATPJS ORE BY SEISCHVH FIOMIOH
Z^mODS

H. C*.Bacon^ msdo a corios of flo ta tio n  te s ts  cai 
Levlathm ore when i t  was groima to  2.0 per ooat p lus 65- 
mesh. These te s ts  d id  not produce a molybdenite concentrate 
su ff ic ie n tly  low in  copper content to  m e t  the market require­
ments. Without cleaning the f lo ta tio n  concentrate a recovery 
o f 85.2 per cen t of tho molybdenite was made in  a  concentrate 

th a t contained 12.8 per cent of copper when 1.0 pound of 

cyanide per ton of ere trea ted  was used for tho depression of 
chnloopyrite. With o cleaning operation in which 1.5 pounds 
o f cyanide per ton of o rig in a l crc was used a recovery of 75.9 
per cen t of the molybdenite was mado in  a conoontrato th a t  

contained 2.14 per cen t of copper. Microscopic ozamlnation 

by Bacon of the products of various te s ts  indicated an intim ate 

••soe ia tion  between the molybdenite and chalcopyrlto .

In  order to  check Bacon’s  re s u lts  on a continuous tr e a t­

ment b asis  a IGO-pound flo ta tio n  te s t  was made on the Leviathan 

ore ground somewhat f in e r  then was tho cere fa r  Bacon’s  t e s t s .

Ore, ground to 1.5  per cent p lus 65- nosh and 67*0 per cent 

minus 200- mesh, was fed in to  tho conditioner of a 5 -c e ll  

fahrenwald flo ta tio n  machine a t  tiie r a te  of one pound per 

Be agents added to  the co n d ltim cr wero 1.0 pound sodium carbonate 

1 .0  pound kerosene, end 0.33 pound sodium cyenido por ton  of

Beeon, B. G ., Personal communication.



ore trea ted , with su ff ic ie n t G.1J.S. Ho. 5 pine o i l  to 

produce the desired mounts o f f ro th s .

A concentrate was removed from the f i r s t  co ll and a 

middling product from the remaining four* She concentrate 
Tiao dried  and then cleaned twice in ono c e l l  of the 5 -co ll 
machine. During each cleaning operation sodium cyanide was 
added, in  four equal stages, tho to ta l  cyanide used mounting 
to  four pounds par ton of concentrate donned.

th e  cro used fo r th i s  t e s t  contained 1.51 per cen t o f 
copper. 'JCho fin ished  concontrato produced contained 4.04 
per cen t of copper. Of the to ta l  copper o rig ina lly  in  the ore 

3.16 per cen t was in  the  concentrate ind icating  th a t 96.84 

per cent of tho copper was depressed in  the f lo ta tio n  operation 

hy eyemlde. Since the copper content of tho concontrato was 
more than the nnzinun allowable fo r  tho mar ho ting of the 
concentrate a oonploto accounting of tho copper and molybdenum 
contents of the products of th i s  t e s t  was not made. She lo ss  

o f molybdenite caused by cleaning operations in  Bacon's te s ts  
and an inspection of the middling products from the 100-pound 

to s t  indicated  th a t the separation  of cholccpyrito end molyb­

denite  cannot bo re a d ily  accomplished in  th is  are w ithout undue 

lo sses  of molybdenite. A microscopic examination of tho con­

cen tra te  from tho continuous 100-pound to s t  showed freo ch a l- 

•opyrito  and a t  le a s t  some of the chaloopyrito associated with
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tho nolybdonlto.
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A sample of the concentrate pro&uooa in  the ICC-ponnd 

f lo ta tio n  toot provicuoly described contained in an iron 
pan was placed in the nuffle  of an o ll- f iro d  assay furnace 
fo r four bourse Tho following readings of tm peraturoa 
wore obserwde

TM $ m i# t of the calcine m s  91 grams. A sample ©f the 
oaloino tiolglilng 50 grans was placed in  n b o ttle  with 100 cc« 
o f d is t i l le d  water and tho b o ttle  placed on a s e t  of revolving 

r o l l s  for two days. Ttm pulp was f i l te re d  sod tho residue washed 

w ith 800 cc . of d is t i l le d  water. Tho residue was then d ried  
and weighed. The weight was 45.4 grans, the lo ss  of weight 

during leaching being 4.6 grams. Before leaching, the ealcino

m ixasm iTR  GGmmTmTs.

T im , p .a .

1:00
1x50
1:45
2:00
2:15
2:30
2:45
3:00
3:15
3:30
4:00
4:15
4:30
4:45
5:00

150
300
550
415
410
415
460
460

560
500
595
505
590
500



contained 4.44 por cent of copper, a f te r  loaching the 
residuo contained 4.59 por oont of copper. The copper
removed by laoohing anounted to u.31 por cent of the to ta l .

A second roasting  te s t  was mdo in  tho m in e r  described
using a 100-@cna sm ^lo of the smo concentrate. The 
m aterial iros roaotod fo r five hoars and tho following roed-

1 the

Tine

11:15 a.m. 300
11:30 350
11:45 540
12:00 400
12:15 p.m. 405
12:50 405
12:45 450

1:00 455
1:15 420
1:50 450
1:45 # 0
2:00 450
2:15 # 0
2:30 450
2*45 480
3:00 480
3:15 490
5:30 # 0
3:45 495
4:00 495

.iigradc

The w ei^ it of the calcine produced can 95.1 grams. A 

sample of tho calo lno , neighing 50 grama, m s leached with 

d is t i l le d  water fo r  two days a s  described in the  previous

te s t .  The rooidno a f te r  f i l te r in g  and washing w ith  250 co.



of d is t i l le d  water weighed 45.9 grans, the lo ss  o f 
weight during leaching being 4.1 grans. Before leaching 
the calcine contained 5.06 per cent of copper, a f te r  

leaching the residue contained 5.04 per cent of copper. 
The copper renewed by lo aching m om  ted to  6.34 per cent 
of the to t a l .

Mhilo the roasting  and lo aching nothoda used did no t

t e s t  in d ica tes  th a t tho tenporaturo a t  m ich  the roasting  
i s  done a ffec ts  tho so lu b ility  of tho copper compounds 

formed. Although the w riter bolieweo th a t fu rth e r trerk 

along the line  a used n igh t bring  improved. r e s u lts  i t  lo  doubt­

fu l  i f  largo enough amounts of tho eopper cm  bo rendered 

water soluble by roasting  to  reduce tho copper content of the 
calc ine  to a po in t perm itting the marketing of the product 

when the copper content of tho f lo ta tio n  concentrate i s  
appreciable.

93489



COUCIBSIOSS

Big q u an ta tiv o  aorl; cm H elvetia ere InOleated th a t 
c h ile  oom of the reaecnt oonblnatlono ahovod a b en efic ia l 
e f fe e t  on the character of the fro th s  produced chon these 
oonblnaUons wore used with kerosene no reagent ooriblnatlon 
was found th a t  would p o m lt tho uso of enough kerosene to 
f lo a t  the ocaroo m lyM cnito  In tho cxro In tho prosenoo of 
the ollno portion of tho oro* Unions cono o ther rcagont 
conbinfttion la  developed i t  w il l  bo nooossnry to continue 

to deallm  the oro a f te r  grinding and tr e a t  the sand and 
ollno products In  separate f lo ta tio n  c i r c u i t s .

The quan tita tive  too t on declining H elvetia ground oro 
and trea tin g  tho eand end s l im  products separate ly  by f lo ta ­

tion  nothodo Indicates tha t although korooono appears to bo 

oooentiol In the f lo ta tio n  of the coarse molybdenite in  thov" ■'*"
oand I t  io not osoontisl in  tho flo ta tio n  of the fin e  nolyb- 
dciilte In tho e lln e .

Tho data given involving tho rcnovcl of ooppor by 

solGCtlvo f lo ta tio n  in  the troatnont of lev iathan oro ind ica tes 

th a t i t  w ill  bo d i f f ic u l t  to  produce a ooncontrato of low copper 
content fron th is  oro . Tho copper con ton t  of tho oro Is  so 

high th a t ovon then 96 p lus por cent of tho copper io  depressed 

by cyanide th e  copper content of tho concentrate g rea tly
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exceoda tho nmtlnxm allowable fo r  tho m rto tin s  of the 
concontratoe

A trontnm it schono ouch ac lo ucod o t Cananoa n ight 
bo oucoosoZUl In trea tin g  th io  oro, bu t i t  would noon a 
double f lo ta tio n  tron tnea t, the f i r s t  to  depress molybdenite 
while flo a tin g  oholcopyri to and the  second to  depress tho 
remaining chalcopyil to while flo a tin g  the molybdenite*

As previously indicated the removal of copper from 

molybdenite concentrate by roasting  followed by leaching to 
remove tho water soluble copper does not o ffe r much promise
Of OU00O86. ■
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