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Table 1 Multi-element analysis of the raw ore
M5y Cu Ni Fe S Ca0 MgO
ok 0.89 0.55 14.80 0.25 4.50 25.54
4 5 Sio, ALO;, As Cr Co Mn
ERos 36.83 6.44 0.05 0.18 0.01 0.15
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Table 2 The content of the main mineral
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Table 3 The results of copper phase analysis

A B Bl Sa s HM B

o 0.18 0.49 0.17 0.05 0.89
S E 2022 55.06 19.10 562 100.00
F= 4 HWAHSHIEE 1%

Table 4 The results of nickel phase analysis
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Fig. 1 Veined malachite and limonite are filled in ore fissures
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Fig.2 X-ray energy spectrum analysis of chlorite
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Table 5 X-ray energy spectrum results of chlorite
W;ﬁ ;;J 0 Mg Al Si Fe Ni Cu B
BRI A 123 46.64 11.38 1.82 18.62 9.50 9.71 2.32 100.00
BRI A 124 30.01 6.67 6.66 36.50 9.20 10.96 / 100.00
e £ 126 50.11 16.58 5.69 15.90 10.82 0.90 / 100.00
&R A 127 49.67 15.72 0.42 21.39 12.80 / / 100.00
e £ 128 50.95 10.46 4.63 23.32 8.83 1.35 0.42 100.00
R G AT 130 48.96 12.78 6.97 14.84 11.21 2.37 2.87 100.00
26 £ 139 53.01 16.98 7.82 15.58 6.61 / / 100.00
Lk £ 148 49.49 11.16 1.66 22.84 14.85 100.00
1IN £137 27.27 6.57 3.83 17.02 12.48 C21.32 Cal1l.51 100.00
1IN A 146 41.25 11.57 6.81 24.23 6.93 Ca9.20 100.00
I 51 149 51.70 21.23 0.60 22.40 4.08 / / 100.00
I 80 A1 133 45.94 21.12 / 24.88 8.06 / / 100.00
e 80 A 131 53.68 21.85 / 20.73 3.74 / / 100.00
134 44.98 16.30 / 29.78 6.47 / / 100.00
=& 1136 5428 5.55 13.46 21.23 3.92 / 1.57 100.00
77 it £ 150 56.04 / / / C19.24 Ca24.72 100.00
Fz 6 RN T A WA LI s R 1% 80
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Fig. 3 Process flow and conditions of grinding fineness test
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Fig. 4 Results of grinding fineness test
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Fig. 5 Results of dosage of sulfuric acid
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Fig. 6 Results of leaching time test
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Fig. 7 Process flow of separation principle of copper and nickel
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Fig. 8 Results of dosage of iron powder
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Fig. 9 Results of dosage of displacement time test
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Table 7 Results of iron removal test
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Table 8 Results of nickel sulfide precipitation test
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Fig. 10 Closed circuit test process and conditions
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Table 9 Results of Closed circuit test
: [l i R
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Cu Ni Cu Ni Cu Ni
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Bl
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ULUE gfpm /2432 /8678 /5235

JEA 100.00 0.89 055 100.00 100.00 100.00 100.00

3 g

(1)IZAAB & 41 0.89%. 22 0.55%, 4 & b FR N
74.16%, 5 EALER K 96.57%, AT & BT Y EE N
W, LA FLEA; Ba T Y E 8 AR



+ 110 -

LA S AES RV

2023 4F

KA NG S S BERERER T . %0 A W™
i, FIREKR, JB TRt ST

(2) e I2 RN T2 AR L b b, 647 T 1R
AR AT, B R A SRR A
—0.074 mm (f 45%, WK e B h 20%, B H A
50 g/L, ¥z AL A 24 d; B B fe R AR R by ok F
6 g/L, E A [A] 35 min, XA K & 15 g/L, RERE5
40 g/L, Bifb e S g/l

(3) %1% = YR AL B SR P b v — 3k B e it
i —rp BB AL IR VTR R B T2, T LLakAS
TR AR A L 92.05% . i B4 RN 97.35%, B AR b 47
g 24.32%. BRUTTE R N 86.78%. I 4545 J: 4 [n]
R 79.12%, B ISR 52.35%

() ARYAR W5 R PR B S T2, LB T 4
BRI R Ky S T, BRAS A 1 B A8 b, AR ST T
Az LB R A T 2 R B A AR, o T Ay R 2
RV AL O T R R AR RIS 2%

B 3k

(1] B2 ME, BEALT . AR R AT 3% B YRR AE S X S ™ i 5 ma (],
TR R 24R, 2013, 35(11): 32-36.

LUN S X, LU W Y. Mineralongical feature of lean copper-nickel ore
with finely disseminated and its effects on mineral processing[J].
Wuhan Tnst. Tech, 2013, 35(11): 32—36.

PRRF-. 4 1] 2> B A B e g 5 (D). B W BRI B TR
2,2007: 9-12.

XU F P. Experimental study on beneficiation of a copper-nickel ore in

[2]

Huili of Sichuan province[D]. Kunming: Kunming University of
Science and Technology, 2007: 9-12.

WA, S [N S AR SR AT S AT IR B Rk R D el [O]. 4
FERT SR, 2018(5): 143-150.

XIE J, HU C M. Current status and future development of dressing

[3]

technology on the sulfide nickel - copper ore at home and abroad[J].
Conservation and Utilization of Mineral Resources, 2018(5): 143—150.
fo] s, BB AIE T . F I A Ak ) B O E T R R B S B 0]
{41 571, 2020(2): 100-104.

HE H, SHAO Y H. Research status on flotation process and reagent for

—
I

copper - nickel sulfid ore[J]. Conservation and Utilization of Mineral
Resources, 2020(2): 100—-104.

BURT, DI, SRR, S5 AR R R R B AT (1] B 4,
2001, 20(1): 14-17.

LILN, MA J T, ZHANG F J, et al. Study on leaching of copper and
nickel from copper concentrate[J]. Hydrometallurgy of China, 2001,
20(1): 14-17.

FERNE, VFBHDT, M7, & k- A T A BT S A R (0],

[5]

[6]

[7]

[9]

[10]

[11]

[12]

[13]

[14]

WA 5 F I, 2021(5): 90-96.
TANG S Y, XU Y F, YANG L, et al. Treatment of a copper nickel ore in
Xinjiang by flotation - magnetic separation combined process[J].
Conservation and Utilization of Mineral Resources, 2021(5): 90-96.
AR, B, B, S5 4 )1 A0 HR R T R P A BT O L
2R R D). 077 BRI S5 FIH, 2022(2): 25-31.
LIB W, YANG H, CHENG S Y, et al. Research on the flotation reagent
regime of jinchuan copper - nickel sulfide ore in acidic medium[J].
Conservation and Utilization of Mineral Resources, 2022(2): 25-31.
AR R, BE, T, 4. S8R5 4 T Cu, NifE MR I ar5 (7).
HBIE1R 42, 2008, 27(4): 227-229.
ZHU F L, HUANG D, YU Q Q, et al. Selective leaching of copper and
nickel from copper-nickel alloy[J]. Hydrometallurgy of China, 2008,
27(4): 227-229.
THL A, RIS, BT, S5 P R DA R e iR A A
WF5E (0] 3216 42, 2013, 32(6): 357-359.
MA H Z, ZHU L F, YUAN S Q, et al. Leaching of copper from nickel
slag containing copper using sulfuric acid [J]. Hydrometallurgy of China,
2013, 32(6): 357-359.
Do #E, JE e 7, A, S PRSI BE MR BRER A BT h e P M DT
VEBER W L], A7 LB B GRRER 1), 2013(9): 1-4.
RUAN S F, JU Z J, LI Q, et al. Study on selective precipitation on of
nickel and cobalt from sulfate medium with active magnesium
oxide[J]. Non-ferrous metal(Smelting part), 2013(9): 1-4.
B, MM, R o i IR AL R e K B (D).
ZEA I, 2011(3): 25-28.
LV JF, TONG X, CUI'Y Q. Experimental study on mineral processing
technology for a low-grade copper-nickel ore from Yunnan[J].
Multipurpose Utilization of Mineral Resources, 2011(3): 25-28.
TR, ERRAR, T R, S AR SO R AR AL PR R e AT Y
[J]. 56 T2, 2009, 29(3): 40-42.
ZHANG Y, WANG Y H, TANG Y H, et al. Experimental study on the
flotation of a low-grade copper-nickel sulfide ore[J]. Ming and
Metallurgical Engineering, 2009, 29(3): 40—42.
JEIHR, BEE, SR, A5 SRR R KR BT (1. 9h TR,
2016, 36(6): 84—86.
ZHOU Y, LIAO Q, XIE Z Z, et al. Leaching test of an oxidized copper-
cobalt concentrate [J]. Mining Engineering, 2016, 36(6): 84—86.
ARVLVE, PR, R B e B AR R T VR e IR A 5 (D] 0 AR
57, 2006(1): 37-39.
LIJT,KUJ G, CHENG Q, et al. Flotation experiment study of copper-
nickel sulfide ore[J].
Resources, 2006(1): 37-39.
T2, WLt 3 %, 45 2L R IR & T E IR BT R (7],
A, 2021, 37(5): 27-32.
XING J, LENG H G, HAN B S, et al. Metallurgical technology

Conservation and Utilization of Mineral

situation and research progress of laterite nickel ore[J]. Non-ferrous
Mining and Metallurgy, 2021, 37(5): 27-32.


https://doi.org/10.3969/j.issn.1674-2869.2013.11.008
https://doi.org/10.3969/j.issn.1674-2869.2013.11.008
https://doi.org/10.13779/j.cnki.issn1001-0076.2018.05.018
https://doi.org/10.13779/j.cnki.issn1001-0076.2018.05.018
https://doi.org/10.13779/j.cnki.issn1001-0076.2018.05.018
https://doi.org/10.13779/j.cnki.issn1001-0076.2020.02.013
https://doi.org/10.13779/j.cnki.issn1001-0076.2020.02.013
https://doi.org/10.13779/j.cnki.issn1001-0076.2020.02.013
https://doi.org/10.13779/j.cnki.issn1001-0076.2020.02.013
https://doi.org/10.3969/j.issn.1009-2617.2001.01.003
https://doi.org/10.3969/j.issn.1009-2617.2001.01.003
https://doi.org/10.13779/j.cnki.issn1001-0076.2022.07.002
https://doi.org/10.13779/j.cnki.issn1001-0076.2022.07.002
https://doi.org/10.3969/j.issn.1009-2617.2008.04.009
https://doi.org/10.3969/j.issn.1009-2617.2008.04.009
https://doi.org/10.13355/j.cnki.sfyj.2013.06.007
https://doi.org/10.13355/j.cnki.sfyj.2013.06.007
https://doi.org/10.3969/j.issn.1000-6532.2011.03.006
https://doi.org/10.3969/j.issn.1000-6532.2011.03.006
https://doi.org/10.3969/j.issn.1000-6532.2011.03.006
https://doi.org/10.3969/j.issn.0253-6099.2009.03.012
https://doi.org/10.3969/j.issn.0253-6099.2009.03.012
https://doi.org/10.3969/j.issn.0253-6099.2009.03.012
https://doi.org/10.3969/j.issn.0253-6099.2016.06.021
https://doi.org/10.3969/j.issn.0253-6099.2016.06.021
https://doi.org/10.3969/j.issn.1001-0076.2006.01.008
https://doi.org/10.3969/j.issn.1001-0076.2006.01.008
https://doi.org/10.3969/j.issn.1001-0076.2006.01.008
https://doi.org/10.3969/j.issn.1001-0076.2006.01.008
https://doi.org/10.3969/j.issn.1007-967X.2021.05.008
https://doi.org/10.3969/j.issn.1007-967X.2021.05.008
https://doi.org/10.3969/j.issn.1007-967X.2021.05.008

%14 FASEAR, 45« 7 S8 IR GOIR AL SR B AT 128 15 K A X B F 5 -+ 111 -

Beneficiation-metallurgy Combined Process for the Disseminated Copper-nickel
Oxide Ore in Xinjiang
BAI Yalin', YANG Junlong', GUO Yanhua', WANG Jun’, HE Haitao'

1. Northwest Institute of Mining and Metallurgy, Baiyin 730900, Gansu, China;
2. Baiyin Xindafu Technology Chemical Co.Ltd, Baiyin 730900, Gansu, China

Abstract: The disseminated copper-nickel oxide ore in Xinjiang contained 0.89% copper and 0.55% nickel. An in-depth
study of the ore properties was carried out to develop and utilize this mineral resource. According to the results, the
industrial type of ore belonged to ultrabasic rock weathering crust type copper-nickel ore, and copper was mainly in the
form of malachite and chrysocolla, and nickel was mainly exsited in chlorite. The oxidation rates of copper and nickel were
74.16% and 96.57% respectively. The ore was severely weathered and contained large mud, which belonged to a refractory
copper-nickel oxide ore. Based on the study of ore properties, comparative tests of flotation, agitation leaching and pool
leaching were carried out. The results showed that the recovery of copper and nickel by pool leaching was better. When the
grinding fineness was -0.074 mm accounting for 45%, the pulp concentration was 20%, sulfuric acid dosage was 50 g/L
and leaching time was 24 d, the copper leaching rate was 81.27% and the nickel leaching rate was 60.32%. The copper-
nickel leaching solution was treated by a method of copper replacement with iron - iron neutralization -nickel precipitation
with sodium sulphide ,and the sponge copper grade was 92.05%, copper replacement rate was 97.35%, nickel grade in
nickel sulfide was 24.32%, and nickel precipitation rate was 86.78%. Finally, the recovery rate of copper was 79.12%, and
the recovery rate of nickel was 52.35%. The process serves as a technical basis for the development and utilization of the
mine, as well as a reference for the development and utilization of the same type of copper-nickel oxide ore.

Keywords: cupric nickel oxide ore; combination of beneficiation and metallurgy; pool leaching; copper and nickel
separation
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