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Table 1 Chemical composition analysis results of

molybdenum ore %
Mo SiO: Fe Al Ca Na
0.21 71.0 3.52 6.91 0.03 0.10
F Mg As S Zn K
0.13 0.21 0.01 0.51 0. 89 1. 46
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Table 2 Particle size screening analysis results of

molybdenum ore

kg /H i Y AL/ 00 AR ER %
—80~+100 6.25 0.122 3.72
—100~+150 9.53 0.132 6.14
—150~+200 14.98 0. 147 10.75
—200 69. 24 0.235 79.39
At 100. 00 100. 00
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Table 3 EPMA analysis results of molybdenum content

in limonite

T w8 /%
1 0.78
2 1.84
3 2.22
4 1.57
5 3.63
6 1.02
7 3.51
8 4.46
9 4.09
10 4.63

T 2.78
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Table 4 Conditions and results of conventional agitation leaching tests

P AR/ H 2 R B AL B ik 7 A /h R R/ %
1 —100 TR, 10 % R RN, 0 %% 3 32.58
2 —100 TR, 10 % PR RN 1% 3 35.91
3 —100 Bz, 10% R R 2 % 3 37.53
4 —200 RRER . 9 Y0 s B R L8, 3 %% EARRA . 1% 6 42,96
5 —200 WRAR M, 9 %0 s BR AR 280,324 AR AR, 2 %% 6 43.27
6 —200 L. 10% FERRRE 1% 6 42.75
7 —200 TR, 10 % AR IRAN 1% 3 36. 42
8 —400 TR, 10 % PR R AN 1% 3 41.67
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Table 5 Conditions and results of highacid intensified
leaching tests

5 TR R/ % B R/ %
1 10 40. 48
2 15 51. 62
3 20 70.10
4 25 71.43
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Table 6 Effect of ore particle sizes on leaching of

molybdenum
e AR/ H iR R/ %
1 —60 49.52
2 —380 56.67
3 —100 70. 10
4 —120 70. 48
5 —150 71.38
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Table 7 Effect of leaching temperature on leaching of
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Table 8 Effect of oxidant dosage on leaching of

molybdenum
s e R/ % R I/ %
1 0 64. 14
2 1 67.76
3 2 69. 90
4 3 71.18
5 5 71.43

molybdenum
FF5 EHRE/C MR/ %
1 50 56.67
2 60 63. 36
3 70 67.14
4 80 69. 90
5 90 70. 10
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Table 9 Effect of liquid volume to solid mass ratio on

leaching of molybdenum

F5 OWRERBRRE /(L kg™ FEIHRHBR/ Y
1 0.5 1 —
2 1:1 66.47
3 1.5+1 71.18
4 231 71.03
5 2.5+ 1 68. 26
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Table 10 Effect of leaching time on leaching of molybdenum
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Fig.1 Schematic diagram of two-stage countercurrent leaching
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Table 11 Test results of two-stage countercurrent

leaching

R PR R/ (g - LD

e SRR/ %

1 74.38 46.9
2 69. 84 47.2
3 73.37 49.5
4 70. 85 45.6
5 72.36 48.5
- 24 72.16 47.5

MELLAEH WERBHY T AREBH
W, HHIR R ) — B R SR Ak, 5 W B
MR EH TR B RR 7216 %, K
BREASHAI A -BNERERTE,
TR R A R A B R R R B R R B
KRBT BRI R E R 47,5 g/L. &
HBR M BEAL 40 % DL b BRI TR
RN o A A < R ) S o AR LR S
R o BEIR o B TR VR R T PR B T AR Y
SR AL AR
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Table 12 Chemical composition analysis results of ore %3

PR Mo SiO. Fe Al S P
1 0.168 78.18 1.87 6.81 0.087 0.040
2 0.129 82.66 1.47 5.27 0.055 0.034
3 0.139 79.85 1.65 6.38 0.054 0.053
4 0.151 81.26 1.58 7.12 0.062 0.039
T 0.147 80.49 1.64  6.40 0.065  0.042

K 3 A6 A T 20T il BT AT A R A7 )
P B AR Loy LU B BT AR Al L AR T R
BB B A R AT R RERR R AT A1, T LK
TEY AL R B A AR

PR RALE T ES 8T

D —Big - 0 #E R T 3 a 0E T A g of L
KR 25 %% 538 7 BRI — R K
ARE—100 H i b 85% .12 H R E 80 C L [
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D _BERM . HERAE 5%, ST =
3% . B 80 C MBI ELL 1.2 2 1,8
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Table 13 Leaching results of scale-up test

i SR 4 = 4 R
e s AL/ %% s/ % /%

1 0. 142 0. 041 71.13

2 0.137 0.031 77.37

3 0. 140 0. 040 71.43

4 0.136 0.032 76. 47

5 0. 144 0.031 78.47

6 0. 149 0. 034 77.18
-1 0. 141 0.037 75.35

R4 FRAAREHEEEAS

Table 14 Main composition results of leaching solution in scale-up test
WA K oD /(g L7 o) /(g L7 pldD /(g L7 p(Si0) /(g L7 o8 /(g LY oK) /(g L7
1 0.761 7.30 2.98 0. 069 0.236 43.9
2 0.715 8.28 2.49 0.078 0.301 46. 2
3 0.721 7.39 2.36 0. 089 0. 289 51.2
4 0.765 7.82 2.53 0.078 0. 305 52.8
5 0. 807 7.98 2.69 0.081 0.269 49.5
6 0.835 8.51 2.52 0. 080 0.310 48.7
1y 0.767 7.88 2.595 0.079 0. 285 48.7
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Intensified Leaching Process for Refractory Molybdenum Ore

KANG Shaohui, NIU Yuqing, KANG Xiuming,ZHANG Jiayu, YUAN Yuan,
LI Dabing, WANG Hao, YE Kaikai, LIU Kang,REN Yan

(Beijing Research Institute of Chemical Engineering and Metallergy \CNNC, Beijing 101149,China)

Abstract: Aiming at the problems of low molybdenum grade, complex ore properties and poor
enrichment effect by conventional mineral processing methods for a certain molybdenum deposit, on
the basis of ore property research, acid leaching, alkaline leaching and enhanced leaching tests were
carried out respectively. The high-acid enhanced leaching process was optimally selected. The effects of
sulfuric acid dosage,ore particle size,leaching temperature,oxidant dosage,liquid volume to solid mass
ratio and leaching time on molybdenum leaching efficiency were investigated,and the optimal leaching
process parameters were determined. The results show that under the optimal conditions of ore particle
size of — 100 mesh, sulfuric acid dosage of 20% , pyrolusite dosage of 3%, leaching temperature of
80 °C,liquid volume to solid mass ratio of 1.5 ¢ 1 and leaching time of 3 h,the molybdenum leaching
rate calculated by leaching residue reaches 71. 18% via the high-acid enhanced leaching process. To
solve the problem of excessive residual acid in high-acid enhanced leaching solution, a two-stage
countercurrent leaching process is adopted. The average molybdenum leaching rate calculated by
leaching residue increases to 72. 16 %, which is about 1 percentage point higher than that of single-
stage leaching. Meanwhile, the mass concentration of residual acid decreases by more than 40% , and
the total consumption of sulfuric acid reduces by 25%. The ton-scale pilot test results of the two-stage
countercurrent leaching process indicate that under suitable conditions, the total sulfuric acid dosage is
15% , the residual acid mass concentration of leaching solution is 48.7 g/L, and the molybdenum
leaching rate calculated by leaching residue remains above 71%. This process proves stable and reliable
with good reproducibility of leaching indexes, which serves as the technical basis for the industrial
design of this molybdenum deposit.
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