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Table 1 Equipment parameters of combined sorting machine
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Fig. 1  Simulated ore image by dual-energy X-ray
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Table 2 Results of separability test

TREAE JA 50 4 5/ % K850 /% A it 32/% AL TR /% /% K50 [T U0 /%
i £ 1L 4 0.619 0.742 0.149 19.9 20.60 95.06
F il 0.882 1.090 0.076 23.6 20.48 98.22
B 1L 1 0.324 0.385 0.058 18.8 18.77 96.63
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Fig. 4  Flowsheet of enlarged industrial test
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Table 3 Results of enlarged industrial test
IR EEE /mm =¥ 7% SR H/% L% SR % I 80 /%
1 Bedi A1 10.60 10.60 0.110 0.110 1.74
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F 1l +15 ~ =50 3BAEA 8.50 28.30 0.240 0.157 3.04
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1 Bl 41 10.74 10.74 0.120 0.120 3.25
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K0T 7 il 68.35 100.00 0.500 0.396 86.30
I i 100.00 0.396 100.00
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Fig. 7 Flowsheet of production capacity test
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Table 4  Test results of production capacity

ERES R/ Ch)  ER  HRCE% R L%  ORSEE A% RERTHIREE/ % RO %
21 16.69 96.55 0.78 0.904 15.9 0.160
F 26 18.00 95.58 0.64 0.746 16.6 0.136
33 17.65 95.11 0.71 0.820 15.5 0.210
20 20.40 91.18 0.44 0.504 14.5 0.215
il L 1 30 21.35 88.76 0.56 0.632 12.9 0.286
41 23.56 86.85 0.47 0.534 13.6 0.250
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Exploratory experimental study on sensor-based preconcentration
technology for copper ores

Zheng Yinzhu
(Daye Nonferrous Metals Group Holdings Co., Ltd.)

Abstract: With the gradual decline in the head grade of run-of-mine ore, copper mines under Daye Nonferrous
Metals Group are facing the challenge of coordinating resource, environmental, and economic benefits. To improve the
utilization of low-grade copper ores, increase the feed grade to the grinding circuit, and reduce mill energy consumption, it
is necessary to introduce preconcentration technology for waste rejection and equipment for ore sorting. In this study, a
STEINERT KSS combined sorting machine, integrating dual-energy X-ray transmission (DE-XRT) and 3D laser sensor
technologies, was used to carry out exploratory preconcentration tests for waste rejection on copper ores from the company’s
mines. The test results show that the combined sorting machine achieves good preconcentration performance for ores
from the Fengshan Copper Mine. Under a waste rejection rate of 12 %, the copper recovery in the concentrate reached 98 %,
the copper grade of the concentrate increased from 0.669 % to 0.746 %, representing an 11.51 % increase in grade,
and the separation indexes were satisfactory.

Keywords: optoelectronic ore sorting; preconcentration for waste rejection; copper ore; X ray; sensor-based sorting

technology; low grade



