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Fig. 10 F:
‘

,eet and result of the lead 1

. sodiea sulfide and sulferoea acid

—-1

Feed
100.0 3.05 5.79 16.20

m

—-r— 00.0 100.0 u00.0

29.2121_51122115 -

t

Biotite rougher flotation
1

1Jtaticn used

I j

Biotite rougher concentrate
.

Biotite rougher tailing

4.8- 5.59110.02 15.91 95.2 _5.01 5.58 16.16

5.7 8.3 h.7
_[ 9h.3 91.7 95.3

Lead rougher conditioni
F

Lead rougher flotation
l

“E

b 1
Lead rougher cOncentrate Lead rougher tailing

j
‘

A

20.0 12.07 9.70 22.00 75.2 0.60 k.48 1h.60

793“ 33-5- 27.3 1h.9 58.2 68.0

Lead lat Cleaner conditioning & flotation
‘

‘ '

l

b V. 1
Lead lat cleaner concentrate Lead let cleaner tailing

9.? 23.72 12.16 17.90'
_

10.3 1.10 7.38 25.87
75.7. 20.4 10.8 5.7 15.1 16.5

Lead 2nd cleaner conditioning &-flotation
. } .,‘

.

.1
_

Lead 2nd cleaner concentrate Lead 2nd cleaner tailing

6.2 34. ha 13.06 15.97 3.5 5.78 10.54 21.44

70.2 1%. O 6.1 5.5 6.h 4.7

Pyrite rougher conditioning & flotation

V

F 1
Pyrite rougher concentrate Pyrite rougher tailing

2.0 1.69 5.80 57.15 . h.2 50.0 16.“) 5.95
1.1 2.1i 4.6 ._ 1' '69.1 11.9 1.5'

‘o Zinc rougher conditioning & flotation

Zinc rougher concentrate Zinc rougher tailing
,

_ {Lead concentrate;
‘

1'2

12‘3“ 33f£1n13.38 3.0 6h.01 8.70 3.22

.

' '

63.2 4.5 . 0.6

Conditioning & flotation

Biotite rougher flotation
Lead rougher c0nditioning Lime lhOO, pH 10.8.

Lead rougher flotation Amyl xanthate 80, Dowy25o
15 min. flotation.time.

Lead lat cleaner conditioning
& flotation y

10 min. flotation time.

Lead 2nd cleaner
conditioning Lime 100. pH 10.5,

& flotation
. 10 min. flotation time.

Pyriye rougher conditioning& flotation 2

l0 min. flotation time.

Reagent consumption (gram/ton)

natural pH 7.5. Dowfi250 25.‘

10,

10 min.—regrinding, Lime 200, pH 10.5.

Amyl xanthate 5, Dow#250 10,

Sodium sulfide 200, Sulfurous acid 500,

Pulp temperature 70°C, Dowfl250 5,

Yr



Fig. ll

Feed

Flow
sheet and result of the cycle teat

whom
_T__

b0 min. grinding
‘

.

Biotite rougher flotation

Lcécnx

Weight j“”7’/'
£_l£éé.
| '

x

Lead rougher conditioning & flotation

Llf'itzsf_._/l

Biotite rougher tailing

‘3”
3.32 5.11: 16.11

98.2 96.7 T98.3

115.3 3.82 :5.20 16.22

6 19.8

éSEd lst cleaner

I

LeadFlet cleaner concentrate

- 2h.66 m

Lead 2nd cleaner conditioning & flotation

conditioning & flotation

‘
132.1 11h.9 116.1

Lead rougher tailing

-l0 min. regriquinE5

Lead‘lst cleaner tailing

Lead 2nd cleaner concentrate

.96 6.96 17.72
-

/ 12.2. 10.2

Lead 3rd cleaner conditioning_& flotation

Lead 3rd cleaner concentrate

}
'Y

-

Lead 2nd cleaner tailing

Lead cleaner tailin~

Conditioning & flotation

Biotite rougher flotation

Lead rougher conditioning

& flotation

Lead lst cleaner conditioning

& flotation

Lead 2nd cleaner conditioning

& flotation

Lead 3rd cleaner conditioning

& flotation

Lead hth cleaner conditioning

n

a flotation

Reagent consumption Qgram/ton)

Natural pH.7.8, Dow#250 20.

Lime lhOO, pH 10.8, Amyl xanthate 80,

Dowfi250 10, 15min. flotation
time.

Sodium cyanide 500, 10min. regrinding.

Amyl xanthate 15, 10min. flotation time.

‘Sodium cyanide 150, Omin. flotation tiu=

Sodium cyanide 100,;powyzso 3,'7mia.-

flotation.

"

Sodium cyanide 50, 8min. flotation time



————— >24
9h.6

________
Lead roggher tailing 1

Zinc rougher conditioning & flotation

$103.7 1:13, 5.37; 5“

h 35.0 106.6 p137§“‘

Zing rougher concentrate Zinc‘rougher tailing—

uo.7 2.23 12.73 28.70 §3LQ#‘9:5QA_9.62 10.u0

27.4 99.1 72.5 l_7.6 ‘ 7.5 40.6

Zinc lst cleaner conditioning & flotation

1

. t
1 -

Zinc lst cleaner concentrate Zinc lst cleaner tailing

'17.1 3.23 27.60 21.17 23.6 1.51 1.96 3h.16

16.7 90.3 22.5 10.7 8.8 50.0

Zinc 2nd cleaner conditioning & flotation

l

.Zincrgnd cleaner concentrate Zinc‘an cleaner tailing

'11.6 3.77 37.93 16.47 5.5 2.11 5.74'31.04

13.2 84.2 11.9
'

3.5 6.1 10.6

Zincg3rd cleaner conditioning & flotation

l
'

V
1,

Zinc 3rd cleaner concentrate Zinc 3rd cleaner tailing

9.5 3.62 hu.00 13.89
'

2.1 n.41 10.nu 28.1g_

10.h 80.0 8.2 2.8 4.2 3.7

Zinc hth cleaner conditioning & flotation
'

I

F’ . 1

Zinc hth cleaner concentrate Zinc kth cleaner tailing

8.0 3.h9 h9.68 11.38 1.3 n.31 13.83 27.h9

8-4 76.0 5.7 2.0 “.0 2.5

Conditioning & flotation Reagent consumption (gram/ton)

Zinc rougher conditioning Copper sulphate 1500, Lime 2000, pH 11,

& flotation Amyl xanthate 100, Dow#250 25, 10 min.—

flotation time.

Zinc lst cleaner conditioning 15 min. regrinding, Lime 1000, pH 11.8

& flotation
'

10 min. flotation time.

Zinc 2nd cleaner conditioning Lime 200, pH 11.8. 8 min.'flotation time,

& flotation

Zinc 3rd cleaner conditioning Lime 100, pH 11.7, 8 min. flotation time.

& flotation

Zinc #th cleaner conditioning Lime 100} pH 11.8. 8 minr flotation time.

& flotation
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Result of complete analysis of the.Grum Ore

Au

Ag

Hg

Cu

Pb

Zn

Fe

83304

3102

N320

K20

080

M80

A1203

Cd

0.4 gram/ton

55 gram/ton

42.5 gram/ton

0.08%

3.21%

5.22%

16.82%

20.16%‘

49.48%

.032

.151

.421

.151

.23%

.0081-ONOOOO
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‘Zinc rougher tailing

“A"?
'

>

1‘
\

Table 2 Chemical form analysis of zinc minerals remained in

final tailing

Zinc assay %

Product Form Zn504 ZnO ZnSiOB ZnS ZnFcZOA Total Zn

& zinc lat cleaner tailing
0.01 0.20 0.10’ 0.79 0.10 1.20

Ratios of zinc minerals were messsured with methods of chemical

form analysis.

~wl'1‘."!'f""!‘aM",V"‘-‘
'

‘

‘|I""!‘1“1"‘*r-'1!-"Ijj“'
.
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Table 3.

Au

Ag

Hg

Cu

Pb

'

Zn

Fe

Cd

$102

38504

A1203

As

Sb

Bi

3.

Ni

Results cf the analyses of the lead concentrates and

the zinc concentrates

Lead Concentrates giggugpncentrates

3.6 gram/ton
.

tr.

908 gram/ton
'

60 gram/ton

53.7 gram/ton 486 gram/ton

0.21% 0.10%

66.16%
"'

’

'

1.86%

7.05% 49.85%

3.82%

‘

9.00%

16.97%
'

32.39%
’

'

0.07%

5.66% x 5.28%

tr.-
.

tr.

0.69% i 0.52%

0.29% 0.06%

0.35% 0f02%

0.005% 0.007% “7°
‘-> "’ H

0.009%

‘

0.002%
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‘Table 5

concentrate.and final tailing

Size

Fraction

Mesh

3 -+150

150—200
200-270

270-325

525~b00
Micron

-+35-5

35.5—26.6
26.6-18.6
18.6—12.1

12.1- 8.9
809‘

Total

Size

Fraction

Micron

*1903

19.3-13.5

13.5- 8.8

8.8- 6.4

6.4-

Total

Size

Fraction

Micron

+27.8

27.8—20.9
20.9-15.5
11‘05‘“ 905

9.5— 7.0

_7.0-
5

Total

Size

Fraction

Mesh

+200

200-270

270—500
Micron

+27.

27.8-20.
20.8—14.

16.5- 9.
0.9— 6. OUWUWODOD

Flotation feed

Weight %

\fiU‘ND—‘H I

I

Q

I

U‘UWVUH
raw \n‘J\JN

‘H0

\fl

0

}4\O o

I

o

o

o

-

OQU‘O‘O‘UO

Pb

0.40

0.80

1.01

0.90

1.31

7.22
6.11

3.51

3.21
3.51
6.04

4.13

Lead concentrate

Weight % Pb

'57.35
62.15
67.67

69918
64.14

65.5%

Zinc concentrate

weight %

O.

5.

17.

19

17.2

39.8

100.0

O\U\O\O0

Final tailing

Weight %

O

O

O\fi-?

NHO\\_N\.OJ-"O

\fl

\OHWOQ

Pb

2.51

1.51

1.51

3.52

3.62
4.06

3-29

Pb

O.h0

1.01

0.50

0.90
0.60

0.20

0.30.

0.20

Assay %

Zn Fe

39.53
14.46

10.51

10.hl

14.86

C

I

O

I

Hoxoom:UHVHO)
52.15
57.10

19.31

15.14
13.0%
13.44

16.62

oxen?

.04n1Hqun
O

O

O

O

o<aoxc>0\o
U) o \1 ‘3'

6.79

U1‘Q I

O

\0

\fl

h)

0

Assay %

Zn Fe

8.79
6.6?
'5-36
4.95
4.97

4.9?

8.35
7.05

5.74
5.74
5.06

5.06

Assay %
Zn Fe

40.72

46.19

48.55
51.16
53.24
52.59

51.50

16.58

13.85
11.52

9.70

8.59
7.28

9.14

Assay %

Zn Fe

1.83
1.30
0.26

57.16
28.00

8.59

0.26

0.26

0.26

0.26

0.26

44.79

41.25

15.77
10.21

8.89

Size distribution of flotation feed.lead concentrate «a-»

Distribution

Pb Zn Fe

0.1 1.0 2.6

0.2 0.5 1.1

0.7 0.8 1.7

1.2 2.4 3.4
1.7 2.9 “-9

3.5 1-5 3.9

10.8 7.4 16.3

15.0 17.9 20.5

12.1 15.2 12.3

8.1 11.0 7.5

46.6 39.3 25.8

100.0 100.0 100.0

Distribution

Pb Zn Fe

2.8 5.3 5.6
10.8 15.8 15.3

20.5 22.5 21.3

19.7 21.2 18.5
46.2 35.2 39.3

100.0 100.0 100.0

Distribution

Pb Zn Fe

0.6 0.7 1.6

2.4 4.5 7.6

7.9 16.6 22.1

21.0 19.6 20.8

18.9 17.8 16.2

.49.2 40.8 51.7

\

Pb

MOO HU‘KN

\C‘Nfl-L‘H 0.... ‘OHONJ?

100.0 100.0 100.0

Distribution

Zn Fe

0.7 1.4

0.4 0.6

0.8 1.9

0.2 2.9

1.0 12.1

5.0 22.8

5-9 17.5

5.5 11.0

%

o/
/a


