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Table 1 Multi-element analysis results of the samples
Ni Co Cr203 Fe S SIOZ MgO A1203 Mn
1.10 0.11 396 39.59 0.11 2397 639 879 1.24
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Table 2 Results of the mineral quantitative test
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Fig.1 Flow of the cyclone classification-spiral chute
roughing-shaker cleaning test
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Table 3 Results of the cyclone classification-spiral chute roughing-shaker cleaning test

AL/ % /%

IRE S PR Y%

Cr,0,4 Ni Co Cr,04 Ni Co
B 4.19 48.23 0.22 0.02 51.06 0.84 0.79
BRIKEY 7.94 12.41 0.36 0.05 24.89 2.60 3.37
[EyrdE=tn 12.48 2.07 0.83 0.09 6.53 9.43 10.59
R 75.39 0.92 1.27 0.12 17.52 87.13 85.25
It 100.00 3.96 1.10 0.11 100.00 100.00 100.00
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Fig.2 Flow of the chromite flotation condition test
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Table 4 Results of inhibitor test of chromite rough
concentrate

WHlR R 28 (Bl o, Crofflk
HE (g/t) R TEER% W% [EER%

150 ESEHMURETT 33.19  29.16 77.56

250 ASEHURERT 3028 3091 74.98

PR AL 7K B3

350 HSPSMREDT 28.16 3125 70.81

450 ERERMIAEDT 24.86  32.83  65.66

150 HPHMUAET 36.18 26.85  78.05

N 250 ESYSHREDT 3338 28.18 7535
I 350 ARPHLREET 3072 29.06  71.68
450 HRPHUASET 27.67 29.64  66.04

150 HSEMUEDT 3218 3016 78.07

- 250 HYSREDT 3022 3173 76.98
350 ESPSHKEDT 2893 3268  75.74

450 ERERMUMEDT 2738 3312 72.78

150 HRPHMUASH 3192 3299  84.86

GAS 250 ERBHIMEDT 30.58 3416 8431

CEMLIID 350 4bkbDRSH 2903 3561 8325
450 EREALRETT 27.12 36.03 78.74
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Table 5 Result of activator test of chromite rough concentrate

MR ME e Bl cno, Cro,fel
S @) R PEY% v FIRCE%

20  HPMRETT 2693 36.02 78.30

30 ERERMREERT 2794 35.59 80.09

THRR ‘
40  HYMKERT 2841 3533 81.28
50 ERERMREETT 29.01  35.16 82.30
20 EREHEEEDT 27.63 3592 79.53
A 30 HSBRHDETT 2827 35.69 81.42
i R 4
40  BRPSHERSET 29.03  35.61 83.25
50  ERERHURERT 3019 34.16 83.78
20 EREOMRSET 2753 35.16 77.92
30 ERERMLEERT 2795 35.16 79.16
Atk

40  BRUSHESTT 2812 3492 78.78
50  ERERHURERT 2892 34.26 79.89
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Table 6 Results of collector test of chromite rough
concentrate
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Fig.3 Flow of the whole process test
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Table 7 Results of the whole process test

/% EEVED
O; Ni Co Cr0O; Ni Co

PR AT TER % c

BAFEDT 6.15 4630 024 0.02 7195 132 134
HEIE 9385 118 1.16 0.11 28.05 98.68 98.66
JFHT 100.00 3.96 1.10 0.11 100.00 100.00 100.00
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(Key Laboratory of Ecological Metallurgy of Polymetallic Symbiotic Ore, Ministry of Education, School of
Metallurgy, Northeastern University, Shenyang 110819, Liaoning, China)

Abstract: The process mineralogy was studied on hornstone and skarn copper-molybdenum ores and the
copper and molybdenum concentrates was obtained by separating flotationin Jiama, Xizang. The research
shows that the hornstone copper-molybdenum ore contains Cu 0.38% and Mo 0.01%, and the skarn copper-
molybdenum ore contains Cu 0.85% and Mo 0.03%. Mo is mainly lost in the form of continuous growth
with copper minerals in the copper concentrate. The impurity elements in the molybdenum concentrate
mainly enter into the molybdenum concentrate in the form of continuous growth with molybdenite or fine
particles. The research results provide theoretical guidance for making full use of the ore resources and
optimizing the sorting process.

Keywords: Copper-molybdenum ore; Hornstone type; Skarn type; Process mineralogy; Copper concentrate;
Molybdenum concentrate
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Test on Comprehensive Recovery of Chromium from
a Foreign Nickel-cobalt Ore

MENG Deyong', SUN Aihui', ZOU Jianjian®
(1.Ramu Nico Management (MCC) Limited, Beijing 100020, China; 2.Institute of Resources Utilization and
Rare Earth Development, Guangdong Academy of Sciences, State Key Laboratory of Separation and
Comprehensive Utilization of Rare Metals, Guangzhou 510651, Guangdong, China)

Abstract: A foreign nickel-cobalt ore contains 1.10% nickel and 0.11% cobalt, which mainly exists in
cryptocrystalline clay minerals in the form of ion adsorption. The ore contains 3.96% Cr,05, and chromium
basically exists in the form of chromite, which has the value of comprehensive recovery. In view of the high
content of nickel and cobalt in the ore, and in clay minerals in the form of adsorption, clay minerals are
easily sloughed during the grinding process, resulting in nickel and cobalt are enriched to the fine particle
level and chromium basically exists in the form of chromite. During the grinding process, chromite particles
of varying sizes are produced. Combined with the characteristics of relatively large gravity, the technical
idea of grading and classifying after ore grinding, recovery of coarse-grained chromite by gravity separation,
and recovery of fine-grained chromite by flotation is proposed adopting the process of "cyclone classifica-
tion - spiral chute roughing - shaking table cleaning - shaking table tailings flotation" and selecting high-
efficiency chromite collector GC to enhance the recovery of fine-grained chromite. The results of the whole
process study show that chromite concentrate with Cr,O; grade of 46.30% and Cr,O, recovery rate of
71.95% can be obtained. At the same time, the nickel-cobalt slurry with Cr,0; content of only 1.16% was
obtained, creating favorable conditions for subsequent metallurgical recovery of nickel-cobalt.

Keywords: Mineral Processing Engineering; Nickel; Cobalt; Chromium; Comprehensive recovery
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