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Table 1 Investigation of the ratio of copper to nickel in a sulfided copper-nickel ore from 2008 to 2016

IiH 2008 FF 2009 4F 2010 4F 2011 4F  20124F 2013 4F  20144F  20154F 2016 4F
AL 0.64 0.66 0.67 0.72 0.72 0.75 0.74 0.80 0.94
MRS ER 5L 1% 6.92 6.70 6.20 6.85 6.52 6.41 6.31 6.01 5.92
KUK 8 Sh AT /% 5.90 5.79 5.75 5.55 5.38 5.20 5.23 5.14 4.85
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Table 2 Statistical results of the degree of mineral liberation
of primary minerals in first rough concentrate.
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WL 75.62 1026/ 499 338 575 100.00
BT 63.37 1278 5.04 /417 14.64 100.00
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Fig. I Flow chart of open circuit test
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Table 3 Comparison results of open- circuit test without
reagents is added after grinding

- FEEL PR AL /% EEVEL
kil YRR /%  Ni Cu MgO Ni Cu

FEHT 19.08 114 1195 349 3354  51.56
-0.06493%mm TH1251 700 684 /1351 1935
TR J%E{ 68.41 5.02 1.88 /5295 29.08
JEH 100.00 6.49  4.42 / 100.00 100.00

FET” 18.82 920 13.95 4.13 2646  62.06

-0.043 mm W 7.75 6.58 5.36 / 780  9.82
80%  JEW" 73.43 5.86 1.62 / 65.75 28.12
JRH 100.00 6.54 423 / 100.00 100.00

5T 1820 875 155 3.92 2473 65.60

-0.043 mm TH 679 7.2 522 / 7.50  8.24
85%  JEW" 7501 582 1.5 / 67.77 26.16
JEH™ 100.00 6.44 430 / 100.00 100.00
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Table 4 Comparison results of open- circuit test of adding
reagents after grinding

| FEEh AR AR /% [ /9%
B &M %R /%  Ni Cu MgO Ni Cu

KW 24.61 1145 11.05 4.18 44.03 64.23
'O'O:;%mm P 746 6125 /713 881
0 s B 6793 46  1.68 /4883 26.96
JFH 100 64 423 / 100.00 100.00
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-0.043mm TH 1229 84 476 / 1596 1322
80%  JBH" 62.97 3.58 1.52 /3486 21.63
T 100 647  4.28 / 100.00 100.00

KW 2391 12.65 11.85 2.63 4775 65.85

-0.043 mm FH 7.04 9.74 4.98 / 1083  8.15
85%  JBH 69.05 3.8 1.62 /4142 26.00
JFH 100 633 43 / 100.00 100.00
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Table 5 Test results analysis

- FRE PEE R /% [ /9%
kil %F /% Ni Cu  MgO Ni Cu

69% FEHT 3378 9.57 7.81 488 6895 7282
-0.043mm JEH" 6622 220 1.49 / 31.05  27.18

A JEH” 100.00 4.69 3.62 / 100.00 100.00
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Table 6 Technical indexes before and after the application of regrinding process of rough concentrate

Hn JEH AL 1% — BN /% — BRI B AL 1% EALEE 1% —BEISCE /1%
Ni Cu Ni Cu Ni Cu Ni Cu
N A 1.272 1.035 0.42 0.403 10.27 7.59 5.88 69.84 64.49
M H & 1.34 1.098 0.40 0.361 11.08 7.89 6.45 72.78 70.34
Z1H 0.068 0.063 -0.02 -0.042 0.81 0.3 0.57 2.94 5.85
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Research and Application of Rough Concentrate and Regrinding Technology in Beneficiation
of a High Copper Nickel Ratio Ore

Yang Wenbiao, Zhang Yongmei
(Jinchuan Group co. ,ltd., Jinchang, Gansu, China)

Abstract: Through the investigation of the ore properties of a sulfide copper-nickel ore, it is found that
with the deep mining of the ore, the grade of copper and nickel in the ore has changed obviously, and the
ratio of copper to nickel has increased from 0.64 to about 0.9. With the increase of the ratio of copper to
nickel, the grade of nickel and copper produced by on first rough concentrate shows a downward trend. It
is found that the main reason for the decrease of the degree of mineral liberation on first rough concentrate.
Therefore, a small-scale experimental study on grinding fineness, reagents addition and other technological
conditions of first rough concentrate was carried out. The test results showed that :(1)Compared with other
fineness conditions, the yield, grade and recovery of copper and nickel concentrate were higher when the
fineness was -0.043mm/ 80% and 20 g/t was added to crude concentrate. (2)Under the condition that no
reagents is added after grinding the first rough concentrate. With the increase of fineness, the yield of the
concentrate decreased, and the nickel grade and recovery rate also decreased. The reason may be due to the
demineralization of the useful mineral surface during the grinding process. (3)Closed-circuit test results
show that: Compared with the rough concentrate is no longer grinding (43 um/fineness - 69%), after the
rough concentrate to grinding (43 um/fineness - 80%), and then grinding after adding butyl xanthate under
the condition of 20 g/t, the concentrate yield increased by 0.64%, nickel concentrate grade and recovery rate
increased by 0.63% and 4.61% respectively, copper grade and recovery rate increased by 0.57% and 5.54%
respectively. Through the rough concentrate grinding technology industrial application practice shows that
compared with the application before, the nickel concentrate grade and recovery rate increased by 0.81% and
2.94% respectively, copper grade and recovery rate increased by 0.30% and 5.85%, respectively, at the same
time, magnesia content in concentrate meet the requirements of smelter for products.

Keywords: Concentrate grade; Concentrate recovery; Yield; Rough concentrate regrind



