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stien uxed

ssdiva sulfide emd sulfurves mecig

Feod 100.09] 3.04 s5.79/16.14
- 2e2d 00.0 100.0 H00.G
30 min. grinding .

)
Biotite rougher flotation
1

4
Biotite rougher concentrate

—
Biotite rougher tailing

4.8 {3.59110.02/15.91
5.7 | 8.3 | 4.7

55.2{ 3.01] 5.58[16.16
! 94.3 191.7 [95.3

Lead rougher conditioning

3
Lead rougher flotation

1]
Lead rougher céncentrate
t .

1
Lead rougher tailing

20.0[12.07] 9.70] 22.00 1725.2] o.60] u.48[14.60
?934 33.5|27.3 14.9 [s8.2 |68.0
Lead lst cleaner conditioning & flotation '
f - |
Lead 18t cleaner concentrate Lead 1st cleaner tailing
9.7123.72 12.16 17,94 10.3| 1.10] 7.38{25.87 4
75.7 [20.k [10.8 3.7 [13.1 | 16.5

Lead 2nd cleaner conditioning &-f
; ) -

lotation

¢ .
Lead 2nd cleaner concentrate

1 .
Lead 2nd cleaner tailing

6.2|34.42/15.,06]15.97 3.5 ] 4.78]10.54]21.44
) 7002 ll+.0 6-1 5.5 60‘4 l‘o? 1
Pyrite rougher donditioning & flotation ' ‘
1
Pyrié; rougher concentrate Pyrite ggggher tailing
2.0 11.69] 5.80)37.15 . 4,2({50.0[16.43] 5.95
1.1 | 2.1 4.6 1 'l” 69.1111.9 | 1.5

Zinc rougher conditioning & flotation
1

Zinc rougher concentrate

1.2]15.04136,11]12.48
5.9 | 7.4 ] 0.9

Conditioning & flotation
Biotite rougher flotétion

Lead rougher conditioning

Lead rougher flotatibn

Lead 1st cleaner condltioning
& flotation i

Lead 2nd cleaner condltlonlng
& flotation

Pyriye rougher conditionlng
& flotation :

Zinc rougher tailing
{Lead concentrate)
3.0|64,01 | 8.70
63,2 4.5

3.22
006

Reagent consumption (gram/ton)

Natural pH 7.3, Dow#250 25.
Lime 1400, pH 10.8.

Amyl xanthate 80, Dow#250 10,
15 min. flotation time,

10 min.-regrinding, Lime 200, ph 10.5,
Amyl xanthate 5, Dow#250 10,
10 min. flotation time,

Lime 100, pH 10.5,
10 min. flotation time.

Sodium sulfide 200, Sulfurous acid 500,

Pulp temperature 70°C, Dow#250 5,
10 min., flotation time,



Fig. 11 Flow eheet and result of the cycle test

fges -ﬁ%"”'E

—T—'
40 min. grindicg

3
Riotite rougher flotation

} 3
ougher conccentrate Biotite rougher taziling L———————

\_ 3.32] 5.14116.11
i | 583 196-7 |98.3
L ad rougher cig&itioning & flotation
115.3% 3.82 5.20 16.22
N : ! 1 132.1 11k.9 116.1
Lead roggher concentrate Lead rougher tailing

(gk.6] 0.9% 5.10[16.b1]

Lead 1st cleaner conditioning g flotation

LeadFI;t cleaner concentrate Lead‘lst cleaner tailing

13.9 2b.66] 7.41[19.86
“j0z.9 [19.7 |17:2

Lead 2nd cleaner conditioning & flotation

» B :
Lead 2nd_cleaner concentrate Lead 2nd_cleaner tailing

Lead 3rd cleaner conditioning & flotation

Lead 3rd cleaner concentrate lecad cleanerl tailing

e 6| 6.67]15-28 mmm
: 9.4 L,2 4,2

8h.4 | 8.0 | 6.0
Lead 4th cleaner conditioning & flotation

1'b:t:h cleaner concentrate

Lead

Lead’uth cleaner tailing

| 2.0 |

]

o

. ' - 10 min. regriqgins

Conditioning & flotation Reagent consumption Qgram/ton)

Biotite rougher flotation Natural pH 7.8, Dow#250 20. _
Lead rougher conditioning Lime 1400, pH 10.8, Amyl xanthate 80,

g flotation . Dow#t250 10, 15mine. f;otation time.

Lead 1lst cleaner conditioning Sodium cyanide 300, 10min. regrinding,
& flotation Amyl xanthate 19, 10mine. flotation time.
Lead 2nd cleaner conditioning 'Sodium cyanide 150, Zmin. flotation tiz
& flotation P

Lead 3rd cleaner conditioning Sodium cyanide IOO,EDow#ZSO 3,'7miﬁ.-

& flotation flotation. i

Lead 4th cleaner conditioning » Sodium cyanide 50, 8min. flotation time

g flotation




vLeg.’c-n.__d -
Assay % __ __ | -
{{ead | Zinc | Iron x
, s : : =
{__ _Distribution %, Lezd rougher tailing
j_&ggﬁ,l_g}nc | Iron I am—
: Zinc rcugher conditioning & flotation
163.7] 1.12] 5.37 17.55]
k 35.G 106.6 Ri3.1
Zinc rougher concentrate Ziné}rougher tailiq;~
40.7} 2.23|12.73| 28.70 63.0] 0,401 0.62}10.40
27.4 |99.1 | 72.5 l~7.6 | 7.5 140.6

Zinc 1st cleaner conditioning & flotation
T

1 .
Zinc 1st cleaner tailing

23%.6| 1.51}] 1.96]|34.16
10.7 8.8 150.0

- 3
7inc 1lst cleaner concentrate

'17.1] 3.23]27.60|21.17
16.7 {90.3 |22.5

Zinc 2nd cleaner conditioning & flotation
I

' L
Zinc 2nd cleaner tailing

5.5 |2.11] 5.74|31.04
3.5 | 6.1 [10.6

inncrgnd cleaner concentrate

111.6] 3.77|37.93{16.47
13.2 |8h.2 |11.9

Zinc 3rd cleaner conditioning & flotation
T

b,
Zinc 3rd cleaner tailing

2.1 | 4.41{10,44(28.10]
208 “}02 3’?

b
Zinc 3rd cleaner concentrate

9.5| 3.62|44.00{13.89
10.4 {80.0 | 8.2

Zinc 4th cleaner conditioning & flotation
|

-
7inc 4th cleaner concentrate

3
Zinc 4th cleaner tailing

1.5 | 4.33113.8327.49

8.0 |3.49|49.68}11.38
2.0 | 4,0 | 2.5

8.4 {76.0 | 5.7

Conditioning & flotation Reagent consumption (gram/ton)
Copper sulphate 1500, Lime 2000, pH 11,

Zinc rougher conditioning
Amyl xanthate 100, Dow#250 25, 10 min.-

& flotation

flotation time.

Zinc 1lst 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 1.7, 8 min. flotation time.
& flotation

Zinc Mth cleaner conditioning Line 100, pH 11.8, 8 min. flotation time.

& flotation
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Result of complete analysis of the Grum Ore

Au
Ag
Hg
Cu
Pb
Zn
Fe

BaSO4
Si02
Na0
K20
Cal
Mg0

Al203

cd

0.4 gram/ton
55 gram/ton
42.5 gram/ton

0.08%

3.21%

5.22%

16.82%
20.16%‘

tr.

49.48%

0.03%

0.15%

0.42%

0.15%

2.28%

0.008%-
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‘Zinc rougher tailing

Table 2 Chemical form analysis of zinc minerals remained in
final tailing

Zinc assay %

Product Form ZnS04  Zn0  ZnSiOgz ZnS 2ZnFey0y Total Zn

L] * * ' » *® 1‘20
& zinc lst cleaner tailing 0.01 0.20 0.10° 0.79 0.10

Ratios of zinc minerals were measssured with methode of chemical

form analysis.

capmrTSm_pG
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tod s




Table 3.

Au
Ag
Hg
Cu
Pb
Zn
Fe

cd
S$i02
BaS0y4

Al1203

As
Sb
Bi
Sn
Ni

Results of the analyses of the lead concentrates and
the zinc concentrates

Lead Concentrates Zinc Concentrates
3.6 gram/ton v 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% <~ 5.28%
tr. . . tr.
0.69% 0.52%
0.29% 0.06%
0.35% 0.02%
0.005% 0.007% 7°
- o ” 0.009%

- 0.002%
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‘Table &

concentrate,and final tailing

Size
Fraction

Meeh
L~ +150
150-200
200-270
270-325
325~400
Micron
-4+35.5
35.5-26.6
26.6-18.6
18.6-12.1
12.1- 8.9
809‘

Total

Size
Fraction

Micron
*19o3
19.3-13%.,5
13.5- 8.8
8.8- 6.4
6.4~

Total

Size
Fraction

Micron
+27.8
27.8-20.9
20.9-14.5
1“.5"' 905
9.5- 7.0
2.0~ -~

Total

Size
Fraction

Mesh
+200
200-270
270-400

Micron

+27 .
27.8-20.
20.8-14.
14.5~ 9.
a.s5- 6.

O\ AN 0o o

Flotation feed

Weight %

wma -
" . L] .
AN AN =D N

o b
(GRSESEY

B
O W
o O
¢ ® o ¢ o o
O VWM OOWO

Po

0.40
0.80
1.01
0.90

1.31

7.22
6.11
3.51
3.21
3.51
6.04

4,13

lLead concentrate

Weight %

Pb

" 57.35

62.13
67.67
69018
6L4.14

65 .34

Zinc concentrate

Weight %

O.
5.
17.
19
17.2
39.8
100.0

A\ OO

.

Final tailing

Weight %

(e e]
OWwW &

-
NWWO £ 0O N
O~ 0 O\O

Pb

2.51
1.51
1.51
3.52
3,62
L .06

3.29

Pb

0.40
1.01
0.40

0.90
0.60
0.20
0.30

©0.20

Assay %
Zn Fe

39.53
14.46

8

1

3 10.51

1 10.41
14.86

15

69 32.15
00 37.10
6.00 19.31
S.74 13.14
6.79 13.04
7.30 13.44

5.92 16.62

Assay %
Zn Fe

8.79
6.67
5.36
L.95
4.97

k.97

8.35
7.05
5.7k
5.74
5.06

5.06

Assay %
Zn Fe

40,72 16.58
46.19 13.85
48,55 11.52
51.16 9.70
53.24 8.59
52.59 7.28

51.30 9.1k

Assay %
Zn Fe

1.83 472.16
1.30 28.00
0.26 8.59

0.26 44,79
0.26 L41.25
0.26 15.77
0.26 10.21
0.26 8.89

—

Size disiribution of flotation feed;lead concentrate, zinc

Distribution

Pb an 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 k.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

20. 22. 2l.
19.7 21.2 18.5
Le.2 35.2 39.3

Distribution
Pb Zn Fe

[oaWer R G BN}

L
.
L
[

OO EO

1
1
17.8

40,8 1.7

100.0 100.0 100.0

Distribution
Pb Zn fe
0.3 0.7 1.4
0.5 " 0.6
2.1 0.8 1.9
1.4 0.2 249
4,2 1.0 12.1
7.0 5.0 22.8
12.1 5.9 17.53
6.0 4.4 11.0

%

o/
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