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Table 1 Chemical composition analysis results of the ore
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Fig. 1 Flowchart of exploratory test of gravity separation
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Table 2 Test results of regulator types and dosages

RS ES G0N Ry

L/ (g 772/ % Gt fi/(gerh) 4 I3 /% T2/ % i/ (geth) 4 IS /%

0 12.29 12.43 51.66 87.71 1.63 48.34

50 13.57 11.95 54.60 86.43 1.56 45.40

-~ 100 12.54 13.62 57.90 87.46 1.42 42.10

200 9.35 16.67 53.92 90.65 1.47 46.08

400 8.03 19.83 54.42 91.97 1.45 45.58

500 5.29 28.52 50.27 94.71 1.53 49.73

0 18.12 8.98 55.40 81.88 1.60 44.60

500 15.96 10.23 55.31 84.04 1.57 44.69

. 1000 1271 13.21 56.85 87.29 1.46 43.15

1500 7.42 22.00 55.22 92.58 1.43 44.78

2000 6.35 26.61 57.75 93.65 1.32 4225

3000 6.08 27.30 55.80 93.92 1.40 44.20

0 3.95 34.55 45.97 96.05 1.67 54.03

100 5.67 27.15 51.94 94.33 1.51 48.06

i) 200 6.59 26.44 58.93 93.41 1.30 41.07

300 8.32 20.49 57.40 91.68 1.38 42.60

500 7.53 21.82 55.76 92.47 1.41 44.24
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Table 3  Collector proportion test results

':f(”;iiz) P R S AR
K 12.04 17.62 71.53

1:1 A 87.96 0.96 28.47
SR 100.00 2.98 100.00
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K 9.88 21.13 70.27

5:1 ==t 90.12 0.98 29.73
JRA” 100.00 2.98 100.00
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Fig. 3 Flowchart of collector dosage test
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Table 4  Collector dosage test results

AL 2+ .
Temsm e e g,
B/ gt
K 4.11 33.61 46.34
1 1.31 18.71 8.22
50+25 2 1.79 12.44 7.47
=18 92.79 1.22 37.97
J 100.00 2.98 100.00
i 7.73 23.82 61.68
1 2.39 7.20 5.76
100+50 g2 2.90 5.02 4.88
)==t0n 86.98 0.95 27.68
JE 100.00 2.98 100.00
K5 10.19 20.17 68.40
LR 3.67 4.83 5.90
120+60 H2 3.22 3.13 3.35
=tn 82.92 0.81 22.35
JRA” 100.00 2.98 100.00
L 11.75 17.32 68.38
1 4.21 4.35 6.15
150+80 T2 3.85 3.03 3.92
2208 80.19 0.80 21.55
JRA” 100.00 2.98 100.00
AE 12.88 15.97 68.22
i1 4.41 4.57 6.68
200+100 2 3.64 2.97 3.59
R 79.07 0.82 21.51
R 100.00 2.98 100.00
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Fig. 4 Flowchart of grinding fineness test
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Table 5 Grinding fineness test results
wOBTAE g e el amicem | T v i) SRR
-0.074 mm)/% -0.074 mm)/%
K 1.18 64.61 25.58 LR 3.22 3.76 4.04
i 4 0.63 12.96 2.74 80 =t 83.61 0.82 22.89
3 2.54 4.37 3.72 JRA 100.00 2.98 100.00
55 2 1.19 16.73 6.68 it 3.53 46.22 54.61
i 0.94 11.21 3.54 T4 2.16 8.24 5.96
== 93.52 1.84 57.74 i3 4.92 4.28 7.05
J5 100.00 2.98 100.00 85 2 4.04 4.46 6.03
i 2.07 57.01 39.63 LREOAS 3.66 3.43 4.20
4 0.93 13.27 4.14 =200 81.69 0.81 22.15
3 2.58 5.19 4.50 Ja 100.00 2.98 100.00
65 2 1.80 11.32 6.84 L 3.68 44.08 5475
1 1.34 9.16 4.12 T4 2.32 8.09 6.34
A 91.28 1.33 40.77 i3 5.24 3.80 6.72
A" 100.00 2.98 100.00 90 2 4.41 4.18 6.22
KW 2.46 54.86 44.88 T 4.06 2.93 4.02
4 1.33 12.12 5.36 A 80.29 0.81 21.95
3 3.17 4.87 5.13 JE 4 100.00 2.98 100.00
75 ) 2.98 8.47 8.39 K 2.56 58.73 50.45
1 3.06 6.33 6.44 4 2.31 10.62 8.20
R 87.00 1.03 29.80 3 5.90 3.79 7.50
JRA” 100.00 2.98 100.00 87.07" 2 4.17 5.63 7.86
iiton 3.38 48.25 54.44 LR 3.63 3.42 4.16
%0 i 4 1.95 8.11 5.28 =27 81.43 0.80 21.83
3 474 5.13 8.12 " 100.00 2.98 100.00
2 3.10 5.05 5.23
1 Dw (BT 41 EE-0.045 mm ) /%,
25350 F R T/ K6 HMBAWER
EUs PEFE . PR ] A o
Table 6 Closed-circuit test results
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Fig. 6  Flowchart of exploratory test of arsenic reduction
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Table 7 Exploratory test results of arsenic reduction
IR T sy e LA EAELe
%/,
Fi/(g-t") /gt W% /%
it 3.15 53.22 1.35 56.81
2 1.92 9.62 0.21 6.26
FE 5.07 4.66 — 8.00
v 89.86 0.95 — 28.93
A 100.00 2.98 0.064  100.00
it 1.85 50.73 1.12 31.54
B2 2.62 36.77 1.02 32.37
1K 500+
. 1 5.03 4.4 — 7.50
FAAbEE 300 \
=20 90.50 0.94 — 28.59
A 100.00 2.98 0.064  100.00
it 0.81 42.25 0.76 11.67
2 3.15 45.93 1.16 49.35
1K 2 000+
P 1 5.47 5.00 — 9.33
F A%z 500 )
=20 90.57 0.96 — 29.65
JEA 100.00 2.98 0.064  100.00
L 0.97 44.49 0.90 14.58
2 2.96 48.70 1.28 48.71
£ /K 1000 R 1 4.15 5.13 — 7.20
B 91.92 0.95 — 29.51
SR 100.00 2.98 0.064  100.00
v 0.74 38.86 0.79 9.71
— hE2 3.48 45.42 1.13 53.35
e FE 4.83 4.77 — 7.78
1000
v 90.95 0.95 — 29.16
5 100.00 2.98 0.064  100.00
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Experimental study on fluidized bed roasting of cobalt-bearing copper concentrate

Li Jian
(Changchun Gold Research Institute Co., Ltd. )

Abstract: This study investigates the fluidized bed roasting process for treating a cobalt-bearing copper concen-
trate from overseas, focusing on investigating the key technical parameters of the ore during fluidized bed roasting.
Results demonstrate that the optimal fluidized bed roasting conditions include a temperature of 630 °C, air atmosphere,
gas-to-feed ratio of 2.2 m%kg (operational), and material retention time of 6—7 h. Under these conditions, the roasting slag
yield reaches 76.70 %, with a dust generation rate of 33.11 %. Subsequent sulfuric acid leaching of the mixed slag after
continuous fluidized bed roasting achieves leaching rates of 96.58 % for copper and 89.57 % for cobalt. Flue gas analysis
reveals an oxygen contentration of 2.95 %, SO concentration of 60 900 mg/m?®, and CO concentration of 2 130 mg/m>.
Relative productivity of recovered dust via gravity, cyclone, and bag filter systems are 52.52 %, 31.62 %, and 15.86 %,
respectively.The relative metal contents of copper and cobalt in the dust account for 19.34 % and 13.53 %,respectively.
These results provide solid data for the industrial-scale fluidized bed roasting design of cobalt-bearing concentrates.

Keywords: cobalt-bearing copper concentrate; fluidized bed roasting; roasting temperature; gas-to-feed ratio; roas-

ting slag; leaching
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Experimental study of the beneficiation of the ores on the southern ore belt in
a gold deposit, Minxian, Gansu

Kang Chengxin"?, Yang Ke"?, Ji Shengjun"?, Hao Baisong"*, Hui Baoyi'?
(1. Xi’ an Mineral Resources Survey Center, China Geological Survey;
2. Innovation Center for Gold Exploration Technology, China Geological Survey)

Abstract: A gold deposit in Minxian, Gansu, features fine-grained pyrite as the primary gold-bearing mineral, with
elevated hazardous arsenic content and gold predominantly occurring as encased gold. To optimize gold recovery from
the ores, beneficiation tests of the ores on the southern ore belt were conducted comparing the recovery effects of flotation,
gravity separation, carbon-in-leach (CIL), and roasting, both individually and in combination. Results indicate that
flotation effectively recovers gold and silver from the ores on the southern ore belt, yielding a gold concentrate grade of
45.41 g/t Au and 134.00 g/t Ag, with recovery rates of 73.76 % Au and 84.05 % Ag. However, due to high average arsenic
levels in gold-bearing pyrite and the presence of arsenopyrite, the gold concentrate retains 1.00 % arsenic through the
flotation of the ores on the southern ore belt. Exploratory arsenic reduction tests revealed a strong correlation between
gold and arsenic, rendering effective separation unfeasible.

Keywords: resources utilization; arsenic-bearing; flotation; encased gold; refractory ore; Carlin-type gold deposit



