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Cyprus Anvil Mining Corporation Interoffice Correspondence 

UUoLUo 
To Date 

,.., J� Levanaho' ' July 10 , 1983 

From R. Murarka 

Subject Cu/ Au/ Ag metallurgical response of Anvil ore: a review of 
best results. 

This review includes work d one on Anvil ore for recovering Cu. 
The period covered is 1972 to 1979. Very little work has been 
d one on Au, Ag recoveries. The work done recently in the CAMC 
lab is not included here because the metallurgy obtained so far 
has not been as good as past work. 

I. April 1972, CAMC Lab. Table I shows the technical details 
of the test. This was truly a Cu pre-float test. Th� 
flotation feed grind was 57% - 74 urn. Flotation feed 
density was 28% solids by weight. 

Table II shows the metallurgical balance of the whole 
circuit. 

The main 
stronger 

(a) 
(b) 

conclusion drawn by this stud y was that by using 
collectors eg. Z-200 
Pb recoveries can be improved 
a Cu cone. can be produced 

II. August 1977, CAMC Lab. Tabl.e III shows technical details 
of this test. Table IV is the cumulative metallurgical 
balance of Pb and Cu in the Pb circuit only. Pb Rl and R2 
represent Cu pre-flotation while Pb s1,s2 and s3 represent 
Pb flotation. 

The head 
In spite 
i'n 19_72. 

_fiut were 

Cu grade in this work was very high (0.38% Cu). 
of this, the metallurgy was poorer than the work 

Ag recoveries were also d etermined in·this work 
less tlian SQ% in the overall Pb circuit. 

III. February 1979, Lakefield Lab. These are the best results to 
date. Table V gives the technical d etails. Table VI lists 
the metallurgy. Although Cu metallurgy was good, only 59.4% 
of Zn left- the circuit which means contamination of Cu and 
Pfi with Zn. The principal conclus'ions drawn were: (a) Cu 
pre�flotati'on causes the Po grade in the Pb cone. to drop and 
(15] it causes the recoveries of Pb and Zn in their re­

spective concentrates to drop. 

�/��-
R. Murarka 
Metallurgist 
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Grind 

Cu.R .C. 

cu.sc.c. 
NaCN CQnd. 

Pb.Sc.C. 

Zn. Cond. 

Zn .. R.C. 

Zn.Sc.C. 

Product %Wt. 

I Cu.R.C. 0.4 

Cu.Sc.C. 0.9 
Pb.R .C. 7.9 

Pb.Sc.C. 3.8 

. zn.R.c. 10.6 

Zn.Sc .c. 2.5 

Zn.Sc.T.· 73.9 

Heads 

TABLE -:I 

Na2C03 

Na2503 

"'Z-200 

tJ�CN 
Z-11 

CaD 

CuS04 

Z-11 

D£1012 

Z-11 

D£1012 

2-�n 
2 .5#A_ on 

0.10#/-frm 

0 • I 5' =JP/fun 
0.025#/t on 

1.25#/·b:m 
0.7W-b:m 

0.075#/-con 

0. 02 S#j-con 

TABLE·-·!! 

17 mins.) 

3 mins.) 

pH 9.5 

pH 10.6 

ASSAY % DISTRIBUTION % 

Pb Zn Cu Pb Zn Cu 

8.4 10.2 16.5 0.6 0.6 41.3 

12.8 13.2 2.2 2.6 1.7 13.0 
48.3 8.0 0.08 81.1 8.9 4.0 

6.7 10 . 9 0.11 5.6 ·5.8 2.6 
1.0 47.7 0.20 2.4 71.4 13.2 

2.2 15.2 0.17 1.3 5.4 '2.7 
0. 4 0.6 0.05 6.4 6·.2 2 3.2 

4.7 7.1 0.16 

20 mir: 

1 min 

4 min 
10 min 

5 rn.in 

2 min: 

5 min� 

6 min� 



. - --- --- - TABLE -:ll:l-- -

Reagents Addition 
1 b/ton Point 

NaCN 0.06 Grind 
Na..t.CO_i 3.5 11 min. 

Na2S� 2.0 

Z-11 0.07 Grind 
2 min. 

pH 10.1 
Pb R1 

NaCN 
Z';'11 Pb R2 

; 

NaCN 0.04 
Z-11 0.02* Pb 51 

Z-11 . Pb 52 

Z-11 0.02 Pb 53 

* 
Reagents added and conditioned for three minutes. 

TABLE IV:-------

Grade Recover� 
Pb Cu Pb Cu 

Pb Rl 
: 

21.0 10.5: 21 . 0 63.6 ·-

R2 21.9 8.2 32.3 72.7 

Pb Sl 31.0 5.5 70.8 75.8. 

S2 31.7 5. 1 72.3 75.8 

S3 38.3 4. 1 87.7 75.8 







Cyprus Anvil Mining Corporation Interoffice Correspondence 

To Date 
J. Levan a ho July 11, 1983 

From R. Mur a r ka c c: M. N i c h o ls o n 

Subject C o p p e r  t e s t  w o r k: an up -da t e  

SUMMARY: 

T e s t wo r k  wa s c a r r i e d o ut us i n g  t h r e e  di f f e r en t  ap p r o a c h e s :  
C u  se p e r a t io n  f r o m· a P �  3r d C le a n e r  c o n e., C u  p r e - f lo t a t io n  a n d  
C u / P5 Sulk f lo t a t io n-sep a r a t i o n .  I t  a p p e a r s  t h a t  t he �e s t  r o ut e  t o  
f o llo w is t h e  la s t  o n e .  Wit h o r e s  s im i la r  t o  o ur s ,  t his r o ut e  i s  
mo s t  c o mm o n  in t h e  indus t r y. T h e  s uc c e s s  in p r o duc i n g  a C u  c o n ­
c e n t r a t e  so f a r  h a s  � e e n  limi t e d  �ut f ur t h e r t e s t  w o r k  wit h  a 
dif f e r e n t  se t o f  P �  de p r e s s an t s  us e d  in t h e  indus t r y may p r o v e  
5en e f icial. 

TNTRODUC TTON: 

Cu t est wo r k  was c o n duc t ed m a in ly o n  2BC D  o r e  (h e a d  Cu a s s ay 
v a ryin g f r o m  0 .18 t o  0 .30%}. Mi n o r  w o r k  w a s  do n e  o n  2E F o r e  b e ­
c au s e o f  it s lo w e r  h e a d g r ade ( 0  .15% C u )  �ut mo r e  wo

.
r k  c an � e  p lann e d  

dep endin g o n  the s uc c e s s  with 2BC D o r e. T h e  s uc c e s s  w i t h  t h e s e  o r e  
t ypes w�ll de t e rm�n e  t h e  f e a s i b i li ty o f  C u  c o n c en t r a t e  p r o duc t i o n . 
O t lier o r e-typ e s  oc c ur in min o r  p r o p o r t i o n s  in t h e  Fa r o  o r e  b o dy . 

. 2EF ORE: 

Only 2 t e s t s  w e r e c a r r i e d  o ut t r yi n g  t o  p r e -f lo a t  t h e  Cu. V e r y  
lit t le N a C N  and Z-11 w e r e  us e d. I t  w a s  h o p e d t h a t  t h e  amo un t  o f  
N a C N  wo uld b �  jus t s uf f i c i e n t  t o  dep r e s s  t h e  i r o n  i n  t h e  o r e  but n o t  
C u. S 1llall amoun t o f  Z-11 wa s a dde d i n  o rder t o  f lo a t  C u  o n ly. I n  
t li.e s e c o n  d t e s t 

. 
N a 

2 
S 0 

3 
w a s a 1 s o a dd e d t o  f ur t h e  r r e t a r d f 1 o t a t  i o n  o f 

Pli. 

The r e sult s  a r e p r e s en t ed in Table 1. I t  c an be s e e n  t h a t  
Cu/P5 se p a r a tion i s  v e r y  p o o r .· ·  

"2B:CD ·oRE : 

(a) C u/P 5 s e p a r a t io n  f r o m P b  f i n a l  c o n c en t r a t e :  It w a s  n o t i c e d 
�n e a r lie r wor k w�t� 2BC D o r e  t h a t  muc h C u  w a s  f o und in t h e  
f:i.�al Eli c o n c en t ·r a t e  •. Tfi:us· t h e o livi<:>us r ou t e t o  g o  w a s  t o  
p r oduc e a la r g e  s ·c ale f in a l  P l:l  c o n c en t r a t e  a n d  e -xt r a c t t h e  
C u  f r o m  it. 

In the f i r s t  t h r e e  t e s t s  (t a ble 11), no c o lle c t o r was a dde d . 

. CYPRUS.,. 
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ORE TYPE & TEST 
DESCRIPTION 

2 EF-no Na2so� -10g/t Na N 
-30 g/t Z-11 

to grind 
-50g/t Z-11 

to flat. 

2 EF-with Na SO 
-- -lOg/t NiCN

3 

-30g/t Z•II 
to grind 

-30g/t Z-11 
to flat. 

SAMPLE WTS. 

Cu/Pb cone. 87.4 
Cu/Pb T1s. 916.5 

Heads 1003.9 

Cu/Pb cone 56.1 
Cu/Pb t1s. 942.0 

Heads 998.1 

TABLE 1 

ASSAYS 
Pb Zn Fe 

2 8. 7 5.Y7 22.6 
.93 4.00 35.1 

3.35 4.17 34.0 

9.31 7. 55 29.1 
3.06 4.33 34.2 

3.41 4.51 33.9 

I 

Cu Ag Pb 

.66 8.83 74.6 

.10 .93 25.4 

.15 1. 62 100.0 

.99 3.12 _15. 4 

.10 1. 34 84.6 

' .15 1. 44 100.0 

DISTRIBUTION 
Zn Fe 

12.5 5. 8 
87.5 94.2 

-

100.0 100.0 

9.4 4.8 
90.6 95.2 

100.0 100.0 

Cu 

57.5 
42.5 

- - -

100.0 

37.1 
62.9 

100.0 

Ag 

47.5 
52.5 

-

100.0 

12.2 
87.8 

100.0 
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(2 ) 

2 BC D ORE c o nt"d: 

K2 C r2 o7 
w a s us e d  f o r  de p r e s s i n g  th e P b  b ut i t  c an b e  s e en th at 

in c r e a s�n g  q�a n ti ti e s  o f  K2 c �2 o
7 dep r e s s  mo r e  C u  a lo n g  w i th P b. 

Tn c re a s ·1n g tfi.e a-mount o f  f r o tfie r f lo ats m o r e  P b  and C u. 

I n  te s ts 4 to 8, (ta ble 111) e f f e ct o f  v a r y in g Z-11, MlBC 
(f r o th e r )  and K2 c �2 o 7 w a s  s tudi e d. I t  c an b e  c o n c lude d h e r e  
th a t  a ddi n g  mo r e  Z-11 e n h an c e s  flo tati o n  o f  b o th P b  and C u. 

s ·o f a r ,  in all b ut o n e  te s ts ,  n o  c le a n in g  o f  th e "Cu c o n e "  w a s  
attemp ted. At th i s  p o i nt it w a s  de c i ded to c le a n  th i s  "C u 
c o n e ''. V a r iati o n  in th e amo unts o f  K 2 c �2 o7 and MlBC w a s  a g a in 
tri e d  and th r e e  te s ts w e r e  c o n duc ted {ta tile IV, tests 9 to 11) . 
Alth o ugh a "Cu c o n e" g r adi n g  14% C u  w a s  p r o duc e d, th e o v e r all 
C u  r e c o v e ry was v e ry p o o r and th e P b  g r ade o f  this "C u c o n e "  
wa s ·  to o high. 

CoL __ C u  P r e - f lo ta ti o n :  

Similar str ate gy w a s  us e d  h e r e  a s  f o r  2 E F  o r e. S i n c e  N a CN 
dep r ess e d  some C u  (te s t  1, ta ble V), n o  N a C N w a s  us e �  i n  te s ts 
2 a n d  3. A� c an b e  s e e n ,  n o  imp r o v ement in C u  r e c o v e r y  r e ­
sulte d. I n  te s t  3, de p r e s si o n  o f  P b  th at a c c om p anie d  C u  i n  
pre f lo ta tio n w a s  a ttemp te d. Thi s r e s ulted i n  a c o n c entr ate 
g r adi.n g 6:% C u  with 55% r e c o v e r y .  

C c l  C u/P o. oulk f lo tatio n -s e p a r ati o n  - I : -

A.ltlio ugh.  p r e-flo tation o f  C u  w a s th e o b je c tiv e ,  th e r e s ult i n  
tasts 4 to 8 tur n ed o ut to be C u/ P b  bulk f lo tati o n  (table V I ) .  
No N a C N  and 1 kg / t  o f  N a 2 so

3 
w a s  us e d  i n  o r de r to en c o ur a g e  C u  

f lotatio n a n d  dis c o ur a g e  P h  f lo ta ti o n .  T h �  b ulk c o n e .  wa s 
s u.lis ·e-quently tr e ate d  w i th K2 c r 2 o7 to de p r e s s  th e P b .  

The f ir s t  c le a n e r  g r a de / r e c o v e ry o f  C u  we r e  th e be s t  s o  f a r  i n  
th i s  s e rie s o f  te s ts. H o w ev e r ,  i t  ·w a s  tho ug ht th a t  K2 c r 2 o 7 
u�a ge to dep r e s s  P b  may h av e  a n  adv e r s e  e f f e c t i n  th e P b  c 1r c ui t. 
As · a re s ·ult a n o th e r  te s t  w a s  c a r r i e d o ut w i th o ut K2

c r 2 o 7
. Als o 

v e r y  little Z-11 w a s  a dded to di s c o ur a g e  P b  f lo tat1o n. S tr ic kly 
s p e aki n g  th i s  w a s  an a ttempt to p r e-flo at th e C u  (ta b le V ll, 
te s t  9). T h e  f i r s t  c le a n e r  c o n e .  h a d  g r a de / r e c o v e r y  o f  9. 5% 
Cu/ 41% r e c o v e r y  but c o n tam i n a ti o n  w i th P b, Zn, Fe wa s h i g h .  P b  
a n d  A g  r e c o v e r i e s  to th e r o ug h e r  c o n e .  a r e  v e r y  p o o r  i n  c o mp a r i s o n 
with C u. T h i s  s tr e n g th e n s  th e be li e f  th at A g  i s  n o t  a s s o c i a ted 
wi.th. C u. 

An o th e r te s t  w a s  c a r r i e d  o ut to disc o ur a g e  P b  f lo tatio n b y  
addin g  tw�c e a s  much N a 2 s o 3 a s  in p r ev i o us te s ts .  Re sults 
slinwn in ta �le Yll, te s f  10. C lea rly th e extra N a 2 so

3 
w a s  

n o t  help ful. 

ar e 
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ORE - TYPE & 
TEST DESCRIPTION 

1. 

2 .. 

3. 

2BCD-with Na2so3 -lOg/t NaCN 
-30g/t Z-11 to 

grind 
-30g/t Z-11 to 

flo t ··� 

2BCD-with Na2so� 
-no NaCN 
-30g/t Z-11 to 

grimRc· · 
.. 

-30g/t Z-11 to 
float 

2BCD-with Na2so --
-no NaCN 

-30g/t Z-11 to 
grind 

-30g/t Z-11 to 
flat. 

CLnr.-lOOOg/t 
K2cr2o7 
-20 g/t Z-11 

SAMPLE tJ'T'� 

Cu/Pb.con c. 134.2 

Cu/Pb Tls. 854.3 

Heads 9.88.5 

Cu/Pb con c. 129.0 

Cu/Pb Tls • 868.3 

Heads 9.9.7.3 

Rougher 87.9 
Cu cone. 21.0 

Cu T1s. 66.9 

CuRO T1s. 912.8 

Heads 1000.7 

Cu PRE�FLOAT TESTS Table V 

ASSAYS DISTRIBUTION 

Ph 7�n li'c � IJ.n- P"h 7 li'.-. (' "'"' 
u 

19.4 9.03 11.� 1. 0� 7.05 83.3 18.4 12.5 61. � 63.0 

.61 6. 30 13.1 .lC .65 16.7 81.6 87.5 38. ( 37.0 

3 .1� 6. 6 7 12.S . 2 1. 52 100.0 �00.0 100.0 100. ( 100.0 

17.0 8. 9 12.6 1.0 6.37 72.1 18.8 12.8 62.� 56.8 

• 9 � 6 .lE 12.7 . 0 ( .72 2 7. 9 81.2 8;1.2 37. 43.2 

3.0� 6. 5 � 12.7 . z: 1. 45 100.0 �00.0 100.0 100. ( 100.0 

12.6 10.1 11.5 1.6 5.02 35.7 13.5 7 . 8 61.' 2 9. 8 
12.8 13.4( 14.0 6. 0( 6.60 8.7 4.3 2.3 55. 9.4 

12.5 9 .lC 10.7 . 2 4.53 27.0 9.3 5. 5 6 . 20.5 

-
2.1� 6. 2L 13.0 .1( 1.14 64.3 86.4 92.2 38 .I 70.1 

3.1 p 6. 5 ( 12.9 . 2 1. 48 100.0 �00.0 100.0 100. ( 100.0 
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(3) 

Table Vlll lists the results of additional tests some of which 
are Cu-pre float tests but are presented in this section for 
chronological continuity. Test 11 was identical to test 7, 
(table Vl) except that the primary grind was longer. 2BCD ore 
is harder than 2EF or 2H ore types-and needs to be ground longer 
to attain similar fineness. The metallurgy was not better than 
test 7. 

Test 12 was also same as test 7, (table Vl) except for higher 
Z-11 �saga· The results are similar to test 7. Test 13 uses 
conditions which are a combination of conditions used in tests 
�-and 10, (table Vll). There is no improvement in results. 

In test 14 an attempt was made to pre-float Cu using an acid pH 
C<7) and very low Z-11. The results were satisfactory as 

compared to many previous tests. However, slightly higher Z-11 
may improve Cu rougher recovery. 

Another test that should be carried out involves K2c�2o7addition 
to primary grind without Z-11. This may help in ach1ev1ng a 
better separation of Pb in the rougher stage. 

(d} Cu/Pli bulk flotation - separation - I I : -

The accidental finding of Cu/Pb bulk flotation while attempting 
Cu pre-flotation in tests 4 to 8 (table Vl), led to the use of 
test 7 as standard procedure for producing a Cu/Pb bulk rougher 
cone. Table lX shows the metallurgy obtained when a Cu/Pb� 
liulk cone. was produced on a large scale using a large grinding 
mill and flotation cell. Obviously the metallurgy differs from 
te.s:t ] (talile Vl} very drastically. Many changes in procedure 
Eay�e ne�essary in order to obtain comparable metallurgy in a 
large scale test. 

Tlie Cu/Pb rougher cone. produced as above was used for Pb/Cu 
separation tests. Table X lists results of six such tests. 
In test 1 to 5 an attempt was made to depress Cu using NaCN 
in t�e regrind mill. As the amount of NaCN increases so does 
Cu in the Ph first cleaner tails. Unfortunately much of the 
Pli is als� depressed making Cu/Pb separation using this tech­
ni"que impractical. 

Another cleaner test was carried out using a Finnish flow 
s·ch.eme called Vihanti process (test 6). The results are very 
pc::>or. 

Table Xl lists results of a test which was a repetition of test 
4 Cta.lile "X} except that the bulk rougher cone. was prepared 
wi'tli�ut __ any· Na2�o,3 in the primary grind. This was �or;e based 
on tlie liypothes1s that Na 2 so1 renders galena insens1t1ve to 
flotation in presence of NaCN as found in tests 1 to 5 (table X). 
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(4 ) 

T h e  r e s u l t s  o f  t h i s  t e s t  s h o w  t h a t  C u / P b  s e p a r a t i o n  i n  th e 
f i r s t  P b  c l e a n i n g  s t a g e  h a s  imp r o v e d  b u t  g r a d e / r e c o v e r y  o f  Cu 
i n  P b  f i r s t  c l e a n e r  t a i l s  is  h o p e l e s s l y l ow .  

C O N C L  U S, I O N S  :: 

S o  f a r we have h a d  o n l y  a l i mi t e d s u c c e ss w i t h  C u  s e p a r a t i o n . 
I t  h a s  b e e n  d i s c o v e r e d  t h a t  t he m a i n  p r o b l e m  i s  C u / P b  s e p a r a t i o n . 

A l o o k  a t  t h e  f l o w  s h e e t  o f  o t h e r  mi n e s  p r e s e n t l y  p r o d u c in g  a 
C u  c o n e . f r o m C u / P b  b u l k  c o n e . s u g g e s t s  t h a t t h e  b e s t  r o u t e  t o  g o  may 
b e  to d e p r e s s  P b  in s t e a d  of C u . S i n c e  t h e  v o l ume o f  Cu m in e r a l  i s  
mu c h  s ma l l e r  t h a t t h a t  o f  P b  m i n e r a l ,  i t  i s  l o g i c a l t o  t r y  t o  f l o a t  
C u  f r om t h e  b u l k  c o n e . T h e  u s e  o f  K2 c r 2 o

7 
t o  d ep r e s s  P b  i s  q u i t e  r a r e  

i n  t h e  i n d u s t r y . S i n c e  w e  h av e  c a r r i e a  o u t  many t e s t s  w i t h  K2 c r 2 o
7 

s o  
f a r, f u r t h e r  t e s t s  s h o u l d  b e  s u s p en d e d . 

Ano t h e r  d e p r e s s an t  f o r  P b  u s e d  e x t en s i v e ly i n  t h e  in d u s t ry 
i s  S O  in t h e  p r e s e n c e  o f  s t a r c h . I n  t e s t  14 ( t a b l e  V l l l )  a n  a c i d  
p R  C<7 1  wa s t r i e d  a n d  t h e  r e s u l t s  w e r e  b e t t e r  t h a n  many o t h e r  p r e ­
·f l o a t  t e s t s . Mo r e  t e s t s  a t  l o w e r  p H  w i t h  s o 2 / s t ar c h  may s i g n i f i c an t l y 
imp r o v e  Cu -m e t a l l u r gy . 

RE COMMENDA T IO N S : 

(a } C a r r y o u t  a s e r i e s  o f  t e s t s  u s i n g  t h e  S 0 2 / s t a r c h  r e a g e n t  s c h em e  
s imi l a r  t o  t h e  o n e  u s e d  a t  M a gmon t C o n c e n t r a t o r , Mi s s o u r i . 

C�l T r y  t o  d u p l i c a t e  t h e  r e s u l t s  o f  t e s t  7 ( t a b l e  V l )  o n  a 
l a r g e  s c a l e .  

R .  Mu r a r ka 
Me t a l l u r g i s t 
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Subject ·cu· ·fTo·t a t ion up - da t e  

. "SUMMARY :  

INTEROFFICE CORRESPON DENCE 

c c  M Nj chol son 

R Vj s agi e 

Wi th Z BCD o r e , p r o du c t i o n  o f  a Cu - Pb bul k rougher c one . and a 
suo s e quen t  s ep ar at i on s e em s  t o  b e  m o r e  p r om i s ing . F o r  Z E F  and 
ZH o r e  typ e s , Cu p r e �fl o t a t i on h a s  b e en found to b e  mo r e  suc c e s s fu l . 
Howev e r , mo r e  bu l k  f l o t a t i on t e s t s  s hou l d  o e  p er forme d  o e f o r e  d r awing 
f inal conc lu s i o n s  . 

. · z·Bcn ORE : 

A Cu p r e - f l o t a t i on c l e an e r  t e s t  u s in g  very low c o l l e c t o r  add i t i o n  
( 7 0 g / t )  g ave C u  gr ad e / r e c ov ery o f  9 . 5 / 4 0 . 7 .  A l o c k e d  cyc l e  t e st 

u s ing thi s s c h em e  gave g r ad e / r e c ov e r y  o f  1 0 . 6 / 4 0 . 3 .  

When o a t h  Po and Cu a r e  f l o at e d  in a bu l k  r ough er c o ne . , h i gh Pb , 
Cu and Ag r e c ov e r i e s  ar e o b t a in e d  ( t ab l e  1 ) . Thi s sug g e s t s  t h a t  
the n e st r ou t e t o  go i s  Cu - Ph o u l k  f l o t a t i o n  a n d  a sub s equent 
sep a r a t i on . A l t hou gh Cu - Pb s ep ar a t i on ha s not b e en s u cc e s s fu l  y e t , 
c l e aner t e st s  u s ing s o 2 - :starch s h ou l d  b e  t r i e d . 

S ome mo r e  wo r k  w i t h  K - amyl Xanthat e s hou l d  b e  c ar r i e d  out s inc e i t  
wa s found t o  b e  v e ry s e l e c t iv e  t owar d s  P b  and Cu ( i e . s ep ar a t i o n  
o f  F e  and Z n  wa s b e t t e r ) . Howev e r , Ag r e c ov e r y  was found t o  b e  7 0 % 

max imum . Th i s  mu s t  b e  c onf irme d . 

· z"EF ORE : 

Mo s t  wo rk w a s  d o n e  on t he l in e s  o f  Z B CD t e s t s . The b e s t  t e s t  
turned ou t t o  fi e the on e s im i l ar t o  the pr e � f l o t at i o n  c l e an e r  
t e st wi th v e r y  l ow c o l l e c t o r  add i t i o n  m ent ioned ab ov e . The m e t ­
a l lu r gy i s  l i s t e d  in t ab l e  1 1 . 

A l o c ke d  cyc l e  t e s t  w a s  c arr i e d  out u s ing t he above -ment i on e d  
scheme fiut r e su l t s  w e r e  much p o o r e r  that t h e  c l e aner t e s t ! The 
r e asons for thi s aD.no rmal i ty ar e no t c l e ar a t  the p r e s ent t im e  . 

. ·zu ORE : 

Sim il a.:-r t e stwo r k  was c ondu c t e d f o r  Z H  o r e . The b e s t  t e s t  w a s  

Arctic Star Print ing Inc. CYPRUS An\llL 



' .  
(2 )  

2 H  ORE c ont ' d :  

s imil a-r t o  the o e s t  c l e an e r  t e s t  f o r  2 E F  o r e  except that m o r e 
c o l l e c t o r  wa s r e qu i r e d  ( 1 2 O g/ t )  p r o b ab l y  b e c au s' e  o f  h i gh e r  Cu 
c ontent o f  the o r e . The m e t a l lur gy i s  s hown in t ab l e  1 1 1 . 

'RECo:MMENDATTONS : 

(1 ) Try t o  p r o du c e  s a l ab l e  grade Cu cone . fr om 2 E F  and 2 H  o r e s  
oy f in e  tun ing the b e s t  t e s t . 

[2 } Try Cu/Pb s ep ar a t i on o f  bu l k  r ougher c one . p r o duc e d  fr om 
2 B CD o r e  u s ing s o

2
- s t ar c h  t e chn i qu e . I f  n o t  succ e s s ful , 

p r e -£l o t a ti on ha s t o  b e  u s e d a s  for 2 E F  and 2 H  o r e s . E v e n  
t hen , the ove -r a l l  m e t a l l ur gy o f  b lend s w i t h  2 E F  a s  the maj o r  
c on st ituent nay o e  a c c e p t ab l e . 

(3 ] An inqu i ry i s  b e ing c o ndu c t e d  amon g  the r e a g ent supp l i e r s  a s  
t o  wlii c h  -r e a g ent s ar e s e l e c t iv e  t owar d s  Cu . As s amp l e s  o f  
tlie s-e -r e a g ent s o_e c ome ava i l ab l e , m o r e  t e s t s  shou l d  b e  carr i e d 
ou t .  

� R .  Mur arka 
Me t a l lu r g i s t  
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