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Subject Aeration Tests on 2EF Ore with OutoKompu Cell 

Purpose: 

To determine if aeration is beneficial in improving the metallurgical results. 

Conclusions: 

The standard tests were the best in both Pb and Zn,circuits. 

With increased aeration time the Zn in the Pb increased, by as much as 
2% and the Ag by 3%. 

A definite drop in the Zn recovery was apparent with increasing aeration 
time. 

Recommendations: 

Further testwork should be tried with the following conditions: 

i) shorter aeration time 
ii) 50% NaCN addition after aeration is complete, then condition and 

and then add the right amount of collector 
iii) change the amount of NaCN and Z-11 to the circuits 

iv) add Na
2

so
3 

to improve the Zn circuit 

Analysis and Discussion: 

All of the testwotk was done on the O.K. cell. There was no NaCN or Z-11 added 
to the grind because aeration would have supported frothing of the slurry. 

In the Pb circuit, the longer aeration period gave values very close to the 
ones obtained from the Standards; but in the Zn circuit the trend is opposite. 
See Appendix I. 

The Ag grade and recovery improved with longer aeration time, but as aeration 
time increases so does the Zn that reports to the Pb circuit. 
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Analysis and Discussion - (Cont'd): 

An oxygen demand curve was prepared to determine the rate at which the sulphide 
ore would consume the dissolved oxygen in order to improve pyrite rejection 
by surface oxidation. 

By looking at the graph, the rate of oxygen consumption is fast initially and 
then starts to level off after 30 minutes. The overall observation was that 
in this series of tests, aeration was beneficial for Pb and Ag but, detrimental 
to the Zn circuit. Further testwork should be conducted to optimize 
aeration. See Appendix I. 

TABLE I 

Recoveries @ 25% and 35% Grades 

Test No. 2 3 4 5 6 
Recovery @ 25% Pb 93 94 94 . 5 93 97 

Pb Grade Zn 22 25 29.5 28 23 
Ag 80 80 79 81 79 

35% Pb Grade Pb 91 88 90 91 93 
Zn 15 16.5 18 18 16 
Ag 74 73 74 77 75 

Rate Constant (K) 0.64 0. 69 0. 62 0. 60 0. 62 

R Value 0. 37 1. 07 0. 59 0. 39 0. 48 

Recovery @ 25% 
ZN Grade Zn 97. 5 94. 5  96 89. 5 96. 5 

35% Zn Grade Zn 96. 5 94. 5 92 < 96. 5 

Rate Constant (K) 0. 53 0. 65 0. 79 0. 63 0. 59 

R Value 0. 06 0. 58 3. 22 1. 79 0.01 
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Analysis and Discussion - (Cont'd): 

TABLE II 

Oxygen Demand 

Aeration Initial Shutdown Final 6:'}:. (ppm/ min) 
time 

0 
*6: 23 

5:0 
5:0 
5. 0 
5. 0 
5. 0 

II 

II 

II 

II 

II 

II 

II 

*t 
1 

(min) Reading time Reading (Initial-Final) 

0 0 0 0 
6. 5 10 sec. 6. 0 3. 0 

11. 2 10 sec. 10. 6 3. 6 
10. 9 10 sec. 10. 4 3. 0 

9. 4 10 sec. 9. 3 1. 8 
10. 3 so sec. 8. 9 1. 6 

9. 8 1 min 8. 4 1. 4 
9. 4 II 7. 9 1. 5 
9. 3 II 7. 6 1. 5 
8. 9 II 7. 4 1. 5 
8. 8 II 7. 3 1. 5 
8. 8 II 7. 2 1. 6 
8.7 II 6. 8 1. 9 
8. 8 II 7. 3 1. 5 

time taken to wash contents of the mill then transferring it to the 
cell, inserting the 0

7 
probe in the slurry, start N

2 
over surface, 

start impeller, then Eake the ppm reading. 

Technician 
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APPENDIX II 

COMPUTER PRINTOUTS 



ROUeHER TEST 

• 

Pb "01 
Fb R02 
rb m 
Fb SC2 
Pb SCJ 

•' 

ln ROI 
Zn R02 
ln SCI 
ln SC2 
Zn SCJ 

ln SC TlS 

C;lcrbrerd 

C1l rZnrHd 

Head �my 

MASS 
IG�I 

52. �0 
3UO 
H.3Q 

. 17. I 0 
22.60 

59.70 
40.40 

. 35.10 
14.30 
24.60 

657' 40 

loot7o 

830.70 

.,. 

AERATION TESTWORK ITEST 121 
, ICo�parl son hstl 'Denver VS O.K. Cell 

Fb 

68. eo 
37.30 
7. 60 
8.o� 
3. && 

0.�0 
0. 69 
1.15 
1.&5 . 
I. 85 

ln 

3.n 
9. 14 
io.n 
II. �2 
10.63 

. 51.30 
. 46.00 

34,70 
20.37 

5.97 

ASSAYS II! 

5.30 
i7.00 
30.20 
2V. 70. 
31.70 

II. 00 
14.00 
19.80 
27.00 
35,00 

0.40 0.43 37.30 

5. 94 . 0.22 31.0 

0.59 8.21 33.3 

�.30 7.90 31.9 

. ·� · 
.
. .;· j 

: ,  :. 

Cu 

o.oi 
0.17 
0.17 
0. 24 
0.20 

0.20 
0.27 
0.30 
o. 42 
0.33 

0.09 

o. 13 

O,lj. 
0.11 

. . 
··.:·· 

Ag lq/tl 

629.60 
336.23 

76.93 
83.36 
45.10 

24,8� 
30.79 
35.46 
49.45 
42. V2 

16.00 

67.15 

20.17 

65.74 

Pb 

60.43 
.21.76. 

6. 03 
2.31 
1.39 

0.49 
0.47 
0,60 
0. 40 
o. 76 

5.29 

100.00 

: .·.: 

ln 

2.49 
3.8� 
,,85 
7.38 
2.91 

j6,57 
72.49 
i •. 74 
3.53 
I. 79 

3.42 

too.oo 
82.n 

DISTRIBUTIOHtll 
Fe 

0.89 
uo 
4.58 
1.63 
2.30 . 

2.08 
1 .• 81'

1 2. 73 
1.24 � 
2. 76 � 

. 7il.60 

100.00 
I 

89.71 

I 

Cu 

2. 7 
4 6 

.06 
3.09 
3.40 

8.87 
9.22 
1.93 
4.52 
&.II 

100.00 

80.23 

49, Bl 
17.34 

5.39 
7. II 
Ul 

2.17 
I. 04 
LB4 
1.05 
).56 

16.3& 

100.00 

• • · . , ' . . . · . , ,' ·,� • : '· ·: , , I •' 

\:';:. :·:<·:.;<�)::/ :�. ��·�':�:� .. � ;, ''.,' .· 
·. ! 1, .: . �· • . •  

: �' 

CU�. SRAOE!ll CUM. P.ECOVERY!ll ' CU". SRADEI�I CUM. RECOVERY!"! 
!Ba�ed on feed to the Zn rlr��ttli !Based on feed to the Pb clrcultl 

Pb In the Pb Ci rcult, K= 
69.80 60.4J 
56.23 92.19 
39.1$ 98.22 
�5.62-. 90.53 
31.48 91.91 

Cu In the Pb Circuit 
0.01 2. 7b 
0.11 7.22 
0.13 13.29 
0. H 16.37 
0.15 19.77 

Ag In the Pb Circuit 
&29.60 
511.92 
358.91 
m.p3 
291.15 

lg/tl 

ln In the Pb Clrcul t 

48. Dl 
66.16 
71.54 
73.65 
75.16 . 

!Based on Pb eel h!dl 
3.92 2.47 
6.09 6.33 
7.49 12.19 
7.74 14.57 
9.29 17.19 

lcudgrl lcudncl 

·.· .. :, 

U4 
1; r r 

Pb In the Zn Circuit 
.0. 50 ::) 6.11 
Q.5B 11.8! 
o. 73 
0. 92 
0.96 

Cu In the Zn Circuit 
0. 20 :! 11.06 ;r 
0.23 !\· 2!.�0 !; 
o. 25 ":� 31.19 / 
0.26 :\ 36.93 ;, 
0.27 ,, 44.4,· .. · 

Ag In the Zn Circuit 
·21.so •• :·,t. o.75r 

27.29 16.17;' 
29.42 ,; 2J.5V ;:. 
31.35 ., 27.81 ;: 
JZ.VV 34.11 i, 
19/tl 

Zn ln the in Cin:ul t, K= :,:, 
!Based on Pb eel feed! 

5UO 3U7 
49.14 �Y.06 
45.37 73.79 
42.77 77:32 
37.72 79.10 

lcudgrl !cullrecl 

JBged on ln cd hedl 
51.30 :[: 44.31 �i 
47.14' 71.56 '1.' .,. 
45.37 i\;' 87.42 ;; . 
42.97: 93.69 .. : 
J7.n\: 75.95 c: 

lcudgrl lcu•Ired.'• .:�� • ·�!. ;I 

!' · •• · . '.' 

.· i of ·

. ;\{:1/:·!),ifi /:1;,;; '; if!:·t�e���rt; ;:; · . ;));!•\i)� #i�\;��!i i(hJtf:) ;;!,:;; ·:) :"· ;, •· .':' · ,�:o:. '. :. : .. ,. ,;.� .:; ... h r;.'illrliD��,r..\;}i ... i .. ���'>'+'io�""��-····�':',t''�l!"i���.��; I; _.,� .• ;�·���:o..,...:.: .�·.,·(o�ai·,!l�.�''!�f..'Yit'f\'�'�··ih!-!•· ·�'"''' 'l<t.;, i;t···'' !f"· .' 



• �OUGHER TEST 

• 

• 
Fb ROI 

• Pb R02 
Pb SCI 
Pb SC2 

• Pb SC3 

• ln RPI 
Zn Pn2 
Zn SCI 

• ln SC2 

ln SC3 

• 
ln SC TLS 

CalcFbFeed 

C�lcZnFeed • 
H:;ad As;ay 

• 

• 

MASS 
!GMJ 

71.40 
$2.40 
26.70 
I8.1D 
12.80 

79. JO 
3o. 10 
67.00 
5. 20 

tqo. 90 

�58.10 

1002.60 

E31. 20 

AERATioN TESTWORK !TEST f3l 
120 M!H. AE�At!ONJ 
o. K. em 

AsSAYS tT.I 
Fb in Fe Cu Agtg/tl 

5�. 40 Ut 9.10 0.61 520. OS 
19.10 11.42 22.90 0.55 200.00 

7. 70 II. 70 27.90 o. 2e 100.46 
5.60 IU7 28.70 o.25 112.42 
ua i l. 72 29.40 o. 2� 00.87 

o. ,a 4�. 60 10.30 0.14 28.30 
1.07 4t. to tUo O.IB 39.91 
D.lt 9.05 :Jj,bo o.Ob 24.26 

· 2. Di iO.Ib koo 0.16 54.12 
6.31 0.52 39.26 O.OJ 9.33 

0.61 Uti 3too 0.04 17.73 

s.s• 1.H �0.2 o.t3 65.h 
0.59 7.43 '32.6 o.o& 10.30 

5j1 7.98 30.9 o.1i 65.63 

' 1  •. •.•· 

DISTRIBUTIONfll 
Pb ln Fe Cu Ag 

69.98 6.14 2.14 33.81 56.18 
14.59 6. 20 3.20 19.10 12.83 

3. 70 uo 2.46 5.80 4.06 
I. 83 . 2.68 1.71 3.51 2. 26 
1.13 1.92 I. 24 2.3!1 1.57 

0.69 50.37 2.69 0.62 3. �0 
0.59 16.16 1.36 4. 29 1.85 
o. 93 7.77 7. 42 4.16 2. 46 
0.26 o.ta o.5t 0.65 o. 43 
1.27 1.27 24.60 us 2. 69 

5.03 2.82 si.sa tt22 12.29 

100.00 100.00 100.00 ·,oo.oo 100.00 

CUM. SRADE!ll CUH. RECOVERYIT.I 

tDased on I eed to the Pb ci rcui tJ 

Pb in thi! Pb Ci fruit, K• 
54.40 69.98 
41.25 BU7 
34.87 88.27 
31.53 90.10 
29.54 91.22 

Cu l n the Pb Ci rcu!l 
Ul 33.91 
0.59 51.91 
0.53 57.72 
0.50 61.23 
o. •a 6:l. 61 

Ag In th� Pb Clrcui t 
52o.o5 s6: is 
�oo. 80 69.01 
343.73 73.06 
313.91 75.32 
m.5o 76.89 

{g/tl 

zn·tn the Pb Circuit 

0.69 

CUM. GRADE IT. I CUM. RECOVERY t t I 
{Based on feed to the ln cl rcul tJ 

Pb.ln the Zn Circuit 
o. 48 7 .BI 

0. 64 14.56 
0. 69 25.14 
o. 75 29.14 
0.56 �2.6! 

Cu in the ln Circuit 
' 0.14 23.69 

0.15 35.48 
0.12 �6. il 
0.13 48.69 
O.OB 60.91 

Ag in th@ Zn Circuit 
28.30 IU? 
31.52 22.69 
28.77 33.33 
29.49 35.18 
19.18 46.84 
{g/tl 

ln In lh� ln Circuit, K• 0. 65 
B. 78 79.01. 89.24 3u9 23.1! !Based on rb eel ���dl ' !Based on Pb cct feedl tEased on Zn cd feed! 

6. 71 6.1 4  
8. 46 12.34 
9.08 16.34 
9.36 19.02 
9.54 20.94 

lcu�Igr J · {cu�Irecl 

; ;'; "i3.�fJ'!,��f'Jitt�!#:��'t"iirf?t:k 
. .  :_:. : :: _';.:·= (.;_�:ri�.·· ::>··::.�-<��;·.:< \;: 

! . · ._; . 

·: :;..·:';. it;�E�Nr�· .. . , ,--:�:.'· , ·;:, . <.n:':;.::::.!}:; i>.:.. !.·· 
. . j?;�";:,;_!�-;1,:�f�i·����\¥i� ' f.\�����,.}��l¥fftif?:,{'�� �· i�\'ll�jl!al4��tt\l'�lwWv�l ���·"·�"'"'1";-1111� 

· ···�.···y�:;}:�;;rr}'/.;;•,w·�.�;7::>f.rt,7;�:r;.J,/.': .. .. :.: . , '· .1 .••• •• • 

49.60 50.37 49.60 63.71 
47.23 66.53 47.23 84.15 
32.78 74.30 32.78 93.97 
32.13 74.97 32.13 94.83 
15.96 76.24 15.96 �6. 44 

(cumigrl {cumirecl fcu�T.grl fcu�7.recl 

�·· 



• 

• 

• ROUGHER TEST 

• 

• 
F'b ROt • Pb R02 
Pb SC 1 
Pb SC2 • Pb SC3 

• Zn RO I 
ln R02 
ln SCI • Zn SC2 
Zn SC3 

• 
ln SC TLS 

• Cal cPbFeed 

CalclnFeed 
• 

Head Assay 

• 

• 

r------· · 

' 

' 

< 

;l!' 

MASS 
!GMI 

51.30 
51.90 
21.60 
lB. 10 
lb. 90 

I �B. 80 
17.60 
63.30 
2.30 

65.70 

5� I. 90 

1001. 40 

B39. 60 

2EF ORE AERATION TEST �� 
40 MIN. AERATION 

ASSAYS (1.1 
Pb Zn  Fe 

63.40 5. 42 7. 30 
29.20 II. 01 20.50 
10.39 13. 40 27.60 
b.b5 13.50 28.90 
5. 98 13.00 2B. 20 

0. 55 35.40 17.60 
2. 00 31.00 19.30 
0.63 2. 47 3B. 50 
3. 97 12.02 27.70 
o. 44 1), 95 39.10 

o. 55 0. 36 35.60 

5. 72 7. B7 30.4 

Cu 

o. 62 
0.47 
0.40 
0.31 
o. 29 

0.14 
o. 22 
0. 05 
0.21 
0. 03 

0. 04 

0.13 

0.59 7. 45 32,.��-• .  0. Ob 
· . . � ... ,.,. ....• 

5. 80 B. 45 31.2 0.11 

Ag lg/tl 

551. 15 
27B. 69 
114.77 
87.71 
81.05 

25. 50 
52.56 
17.73 
66.56 
12.75 

lb. 48 

64. 11 

18.78 

65.01 

·---.�-....... ---�--�-----------·-: --· · .  

CUM. GRAOEIZI CUH. RECOVERY m CUM. GRADE (7.1 CUH. RECOVERYm 
(Based on feed to the Pb c i rcui tl (Based on feed to the Zn ci rcui tl 

Pb in the Pb Circuit, K= 0. 62 Pb in the Zn C i rcui t  
63.40 56.79 R= 0.55 lb. bO 

DISTRIBUTION{7.} 46.20 83.25 0. 59 0. 70 23.74 
Pb Zn  Fe Cu Ag 39.54 B7 . 53 O.bB 31.B3 

35.43 B9. 63 0. 72 33. bB �� 

56.77 3.53 I. 23 24.82 44.04 32.35 91.39 0.65 39.54 
26.46 7.25 3. 50 19.03 22.53 

4.28 4. 01 2.14 7. 37 4.22 Cu in the Pb C i rcuit Cu i n  the Z n  C i rcui t 
2.10 3.10 1.72 4.38 2. 47 o. 62 24. B2 0.14 40.1)6 
I. 76 2. 79 1. 57 3. 82 2.19 0. 54 43.85 0.15 47.51 

0.52 51.22 0.12 53.60 
0. 49 55.60 0.12 54.52 

1. 13 bb.B1 B. 61 16.26 5. 91 o. 47 59.42 0.10 5B.31 
0.61 b. 92 1.12 3.02 1.14 
o. 70 I. 9B B.OI 2. 47 I. 75 Ag in the Pb C i rcuit  Ag  i n  the  Z n  C i rcuit 
O.Jb 0. 35 0.21 0.38 0. 24 551.15 44.04 25.50 24.07 
0. 50 0. 79 B. 45 1. 54 1.30 414.13 bb. 57 2B.37 29.94 

358.41 70. 7B 25.44 37. Ob 
324. 60 73.26 25.84 38.03 

5. 20 2. 47 63.44 16.91 13.91 299.37 75.44 22.95 43.34 
(g/tl lg/tl 

100.00 100.00 100.00 100. 00 100.00 
Zn i n  the Pb Ci rcuit Zn in the Z n  Ci rcu i t, K= (1. 79 R= 3. 22 

B. bl 79. 33 89.B4 40.58 24.56 !Based on Pb cct feed) (Based on Pb cct feed) !Based on Zn  cct feed) 
5. 42 3.53 35.40 bb. 81 35.40 84.22 
B.23 10.77 34.93 73. 73 34.93 92.94 
9. 19 14.79 25.99 75.71 25.99 95.44 
9. 73 17.88 25. B5 76.06 25.85 95. BB 

10.07 20.67 20.35 76.85 20 •. 35 96.88 
( cumlgr) (cumXrecl lcum1.grl lcum1.rec) lcum1.gr I (cumZrecJ 

i 

'""" ',.....J 
. ----�---·-�------�_. ________ -- -.. Jt-• .. -·•- •··--r- ·-·:• "  ---- ·· ··----------... ---------.---- · · - ·---.....---- �---·----.-.----....!,...-..,_,._�. 

a�;;;:;:::;:;;;;•;·,�-/�,·�·--�·�·�-.-��·••••�··��-�"·····M·I!-1.$.__..rtJMWU_. •• �.d-I·I·M�I·I·UaTMb····l·-::•�•�·::::::::::::::::. ::::•::::::::· ::::::::::.::·;;;;:::::··::;::•::;:. :;;:·--�r•e.wr•ITM•rr�-'·»•m-.ll•a .. u·n-.lo•G�I�¥·•··--���·�::::.·:.;�:�:·;;;.,•;,�:.�:·�::.,;;:;;�-:·��··•;"��·����··"�·';��;�:;·;;;; ... ;··;'IP··� 

. ' �-�-.. _ 
.
.. , 

,.;.:tii� 



• 

• 
ROUGHER TEST 

• 

• MASS 
IGMJ 

• Pb ROI 41.80 
f'b R02 42.90 
f'b SCI 23.50 • f'b 5C2 13.80 
Pb SC3 20.60 

• 
ln ROI 193.10 
Zn R02 14. 31) • Zn SCI 106.70 
Zn 5C2 3. 70 
Zn SC3 IR50 

• 
Zn SC TLS 352.30 • 
Cal cPbFeed 960. 20 

� CalcZnFeed 814.60 

@ Head Assay 

'-' 

0 

--�-·-· · 

-! 

., ,, ' .. . ----·:- ;---::::..··--,,·,·•! •'t • . .  '"';;;J· .. ··� .•• -:'.!t :�-:--.. -:� . . ::.. ... " • ..•. 

AERATJON TESTWORK !TEST !5I 
160 HIN. AERATION! 
O.K. CELL 

ASSAYS IX! 
Pb Zn Fe Cu Ag lg/U Pb 

65.30 4.28 6. 00 0. 66 586.30 52.04 
37. 0(1 9. 66 16.90 0.64 362. 98 28. 24 
15. 4(1 14.20 24. 50 0. 47 167.96 6. 44 
7. 29 13.90 27.50 0.38 97.98 1. 79 
5. 42 14.10 29.20 0. 28 74.96 1. 99 

0.54 26.10 24.50 0.10 21.77 1. B5 
I. 73 33. BO lB. 70 0.20 43.54 0. 44 
0. 47 4. 29 37.30 0.05 12. 75 0.89 
3. 86 13.10 27.10 0.23 60. 34 0. 25 
0. 46 I. 01 3B. so 0.03 15.55 1.18 

o. 78 0. 55 33.70 0. 05 17.11 4.B9 

5. 85 B.ll 30.3 0.13 65.99 100.00 

0. 66 7. 82 32. 5 0.06 18.03 9.51 

5. 71 7. 90 31.6 0.12 65.01 

� 

. ...... �--···-----·;.:::::-=-�._.. •• ,...-.. �:;: �-�:-.. ·,:� ·�.:::..-:�.-"·- � . 

DISTRIBUTION 11.1 
Zn Fe Cu 

2. 46 0.92 22.85 
5.32 2. 49 21.22 
4. 2B 1. 9B B. 54 
2.46 1. 31 4. 05 
3. 73 2. 07 4. 46 

64.69 lb. 2B 14.92 
b. 20 o. 92 2.21 

-- 5. B8 13.69 4.12 
0.62 0. 34 0. 66 
1. B7 19.14 3. 35 

2.49 40. 85 13.61 

100.00 100.00 100.00 

81.75 91.22 38. 88 

.. £UM. GRADE l%! . CUM. RECOVERYIZI CUH. 6RADEI7.J CUM. RECOVERYIXI 
(Based on feed to the Pb ci rcuit! !Based on feed to the Zn c i rcui tl  

Ag 

41. 45 
24.57 

6.23 
2.13 
2. 44 

6.63 
0. 9B 
2.15 
0. 35 
3.55 

9. 51 

Pb in the Pb Ci rrui t, K= 
65.30 52.04 
51. 46 B0.27 
43.B4 B6.71 
39.80 88. 50 
3U4 90.49 

Cu in the Pb C i rcuit  
0.66 22.B5 
0.65 44.07 
0.61 52.61 
0.59 56.66 
0. 54 61.12 

Ag i n  the Pb Circuit 
5B6. 30 41.45 
477.06 66.03 
411. 74 72.25 
377. 10 74.39 
334. 35 76.B3 

(g /tl 
100.00_..--------- -

/ Zn in the Ph
--

Circuit---

23(17 (Based on Pb cct feed) 1 4.28 2. 46 

/' 6. 91 7.78 
8.45 12.06 

:: ,. , ,  �"· .. ·. ,. . .... 

9. 05 14.52 
9.77 18.25 

(cu�'l.gr l (cum1.r e c l  

0.60 
R= 

0. 39 

Pb in the In Circuit 
0.54 19.50 
0.62 24.13 
0.57 33.51 
0.61 36.18 
0. 56 48.61 

Cu i n  the Zn Ci rcui t 

0.10 38. 39 
0.11 
0. 09 
0. 09 
1), 07 

44.07 
54.68 
56.37 
64.98 

Ag in the In Ci rciJi t 
21.77 28.63 
23.27 32.87 
19.70 42.14 
20.17 43.66 
18.73 58.96 
(g/tl 

In i n  thP Zn C i rcuit, K= 0.63 
(Based o n  Pb cct feed! !Based on Zn cct feed) 

26.10 64. 69 26.10 79.13 
26.63 70.89 26.63 86.72 
19.04 76.76 19.04 93.91 
18.97 77.39 18. 97 94.67 
13.36 79.26 13.36 96.96 

lcumlgr l (cum7.rec I lcum1.gr l lcum'l.rec l 

R= 1. 79 

�·::. 
�------------·�···-�-� 
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• 

• ROUGHER TEST 2EF ORE AERATION TEST 16 
0. K. CELL, STD.  ROUGHER TEST 

• 

• MASS 
IGHI  

ASSAYS ii.l  
Pb Zn Fe 

• Pb ROI 5 1 . 20 
Pb R02 4 1 .  91) 

b 4 . 10 4 .  59 6 . 30 
33. bO 9. 88 1 8 . 00 

Pb SCI 23. 60 1 2 . 30 II.  4 4  27 . 60 

• Fb SC2 1 7 . 30 
Pb SC3 2 1 . 1 0  

b .  99 1 0. 93 29. 90 
4. 47  10. 6 1  3 1 . 00 

• Zn ROI  53. b0 o. 36 50 .70  II. 20  
In  R02 56. 1 0  0 .  4 4  4 4 . 00 1 3 . 60 
In SC I 3 1 . 80 • Zn SC2 1 5 . 50 

0 . 85 27. 20 2 1 . 70 
1 . 1 9 1 3 . 50 30. 20 

ln SC3 40. 70 0.  68 2. 46 37. 80 

• 
Zn SC TLS 6<12. 20 0 . 35 0. 38 36.20 

• Ca l cPbFeed 995 . 00 5 . 58 7. 98 30. 4 

Cal c ZnFeed 839. 90 0. 4 1  7 .  86 32 . 5  0 
Head Assay  5 . 5 1  7 .  9 5  3 1 . 4 

0 

0 

0 

0 

Cu 

0 . 08 
0. 22 
0. 30 
0. 3 1  
0 . 35 

0. 2 1  
0 . 25 
0 . 33 
0 . 37 
0 . 1 7  

0 . (18 

0. 1 3  

0. 1 2  

0. 1 2  

Ag lg/t l 

597 . 50 
3 1 2 . 90 
1 23 . 79 
79. 00 
58. 79 

27. 68 
32. 35 
38. 26 
4 0 . 7 5  
1 8 . 97 

1 5 . 24 

65.26  

1 8 . 70 

58.79  

Pb 

59 . 35 
25.38 

5 . 23 
2. 1 8  
I .  70 

0 . 35 
o. 4 4  
0 .  4 9  
0 . 33 
o. 50 

4 . 05 

100. 00 

b. lb  

Z n  

2 .  9 6  
5 . 22 
3 . 4 0  
2. 3 8  
2 .  82 

3 4 . 2 4  
3 1 . 1 0  
1 0 . 90 
2 . 64 
1 .  26 

3. 07 

1 00 . 00 

83. 22 

D I STR I BUT! ON I X I  
Fe Cu Ag 

I. 07 3.  08 47 .II  
2 . 50 b. 93 20. 1 9  
2 . 1 6  5 . 33 uo 
1 .  7 1  U3 2. 1 0  
2 . 1 7  5. 55 I. 9 1  

I. 99 B. 47 2. 28 
2 . 53 1 0 . 55 2. 79 
2. 28 7 . 89 I. 87 
1 . 55 4 .  31 o. 97 
5 . 09 5 . 20 1 . 1 9 

76. 96 38.64  1 5. 0 7  

100. 00 1 00. 00 1 00 . 00 

90. 40 75. 07 24 . 1 9  

r .. ... ..,.* 'tt't ilt rt•r•• .... •• • t' .,..._....,,.1t•:rfJ 
.. i b ., . ow· 't11 i 1 I I UW I 11 M ... 

CUM. GRADE 1 7. 1  CUM. RECOVERWI CUH. SRADE 17.! CUM. RECOVERY 17.1  
!Based on f eed t o  the Pb ci rcui t !  !Based on feed to the Z n  c i rcuit !  

Pb i n  the  Pb C i rcuit,  K= 0 .  62 Pb i n  the Zn Circuit  
6 4 . 10 59 . 35 R= 0. 36 5.64  
50. 4 8  8 4 . 7 2  o .  48 0. 40 1 2 . 86 
4 2 .  7b 8 9 . 96 o. 50 20.77 
38. 1 4  92. 1 4  0 .  57 26. 1 6  
33. 5 b  93 .84  o. 59 3 4 . 26 

Cu in the Pb C i rcui t Cu in the Zn Circuit  
o. 08 3.  08  0. 21  1 1 . 28 
0 . 1 4  1 0 . 0 1  0 . 23 25 . 33 
0 . 1 7 1 5 . 3 4  0 .25  35. 84 
0 . 1 9  1 9 . 37 0. 26 4 1 . 59 
0. 2 1  2 4 . 93 0. 24 48 .52 

Ag i n  the Pb Circui t Ag in the Zn Ci rcui t 
597. 50 47 . 1 1  27 .68 9. 45 
469. 4 1  67 .30 30.07 2 1 . 00 
399 . 52 7 1 . 80 3 1 . 9 1 28.75 
358. 1 4  73. 90 32. 78 32 . 77 
3 1 7 . 4 1  75.81  29. 94 37.68 

l g / t l  ( g / t l  

Zn i n  t h e  Pb  Ci rcui t Zn i n  the Zn Ci rcui t ,  K= 0. 59 R= 0 . 0 1  
!Based o n  Pb c c t  feed)  !Based on Pb cct feedl  !Based on Z n  eel feed!  

4 . 59 2. 96 50.70 3U4 50. 70 4 1 . 1 5  
b .  97 8 . 1 8  4 7 . 27 65.35 47 . 27 78.52 
7 . 87 1 1 . 5 8  4 2 . 7 6  7b .  24  4 2 . 76 9 1 . 62 
8. 27 1 3 .  9b 39. 87 78. 88 39. 87 94 . 79 
8. 59 1 6 . 78 32. 1 7  80. 1 4  3 2 .  1 7  96.30 

lcum7.gr) lcumXrec) lcum7.grl lcumi.recl lcumi.grl lcumi.recl 

11 • Mb.t R •= t Fl *M* n-· - .trftJq .......... ._..,,.._ , ...,.,,,.,._.,�'"�···!4��·· _._. -bl •. 
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APPENDI X  I I I  

REAGENT SCHEMES 



FEED: � E F o 'A E 

REAGENTS .ADDED (g;�·· 
�CXJ3 �503 NaCN Z-11 I CuS04 

STAGE 
PRIMARY 2l Q(�Q � ao 
GRIND �Q 
P.bRo

l -

PbPD2 
PbSc

l I 
a Q  

P.bSc2 
PbSc3 I � D  

r 

Zn c:.t:ND .  ."lrw 
(, (") 

ZilRo 1 
ZnF.o2 
Z..."l.Scl � 0  
ZnSc2 
Z..."'l5c3 �Q 

cao 

-

-

r 

1--
-
-

I TIME (MIN) SCAV PH 
MIOC l 

r:cw 

-,!-< Nl o:::ND Froi'H TL 

� 

I F:rn 
drops drops P saj.J. 

a.s: 
2.d2 

_l_ I 9. 7 = JJ...l 

- � 
_L � 
_j_ j 
.....L._ :1 

Stt>.rt· � !� 6 ,,., . " 

J .LJ-!:f 
., L . 

j 
. 

I 2 
I � 

3 



'TEST ID. : 3 

REAGENI'S ADDED (g/t) :  I T!ME (MIN) SCA.V PH 

�ro3 \ �so3 Na� I Z-11 I ClJSO 4 
eao 

MIB: 
I rxM �- OJND FROI'H 'I!. � I FIN. 

STAGE drops drops P80 j.l 
PRIMARY �'�gQ - 101 s 
GRIND 

PbRol -kl.._ _j_ I '7· 7 ..l.Q.L.9. 
-

?bRo2 - J 
?bScl I 

dC! -
� 

?bSc2 ...J._ � 
?bSc3 l �0 3 

I 
-

2:n CCND. 1-
c+.., t- �· 

7 o 6 � I I  Cl Q I Li.i. 
c,l\ 

-

-
¢ � e .. 

ZnP.o 1 
:2 I . 

ZnRo2 
l . 

zn.sc1 � 0  i 

ZnSc2 
a. 

Zu.JSc3 
I 

;} Q  I j 



!EST !�. :  4 

?Ern: .:< E F 

REAGENI'S ADDED (g/t) ·. �(JJ3 l �503 NaQ1 Z-11 I CuS04 
� 
?RIMARY 
:;RIND 

?bRol ?bRo2 
'hSc . 1 'bSc2 
'bSc 3 
� a::ND . 

:..11Rol 
::nFo 2 �"i.Scl 
� 2 
:.."15<:3 

:}Qoo 
.. 

-WL. 

I J a  

I J.o I 

7on 
fa o 

� 0  

I �!2 

CaO 

-

-

l-
-

-

I Tn1E (MIN) SCAV PH 

MID: 
l ocw ..,!-( COND Froi'H TL STARr FJN. 

drops drops Pea� -

/ 0 , $  

_L I ry,(, � 
...J_ � 
- a. 
_j_ � 

,___;;_ 
3 

I<;.L.�+ \0-� 
a I j,� � �  

.L.L.L.Q .2 ..... a_ 

3 . I  I 
:t 
.1 
si 
3 



TEST l.\0. : S 

GRIND: 1 o . ;  

S'IAGE 
PRIMARY 
GRIND 

P.bP.ol 
C?bRo2 
C?bScl 
C?bSc2 
Pb£c - 3 
Zn OJND. 

ZnRo 1 
Zn.Ro2 Z.J.S

cl 
ZnSc2 
Z.'1Sc3 

�coJ 
)oop 

I 
l 
1 

REAGENl'S ADDED (g/t) '. 
�so3 NaGI Z-11 I 

Cu.S0
4 

CaO MIEC l CCW drops drops 
-

---- - _j_ 
__L_ 

ac -

-

2.,Q ,__...;.;.... 

l llo 1-
fo o -

-

j 

_.k_ I 

� Q  I 

\ 

\ 

I TIME (Mm) sr.::AV' PH 
� OJND FPOI"'.d TL STARr FIN 

P80JJ 
/0 .5 ; 

'· 

I Cf.tf J.A....a. 

� -·- -

� 
� 
3 

CJ.,., ,+ �So! 
s.� 1 1 a I i..UL. 
.a d2 lff:f 

l . 
� 
j l 

� { 

3 I .  

f 


