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gl = Table 2 Analysis results of copper phase
SRR Sk 2t LI T LI WL TR HI w(Cu)/% SR/ %
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Table 3 Analysis results of lead phase

AH A w(Pb) /% INH 2/ %o
1.1 =ERS9H TR 0.037 1.79
BEACE AT RIS 1, 3 | T % BRA S 0.056 L15
- Bifbt 1.910 92.18
A EE] JL ) > 1[4 =+
A8 %ﬁl 3.16 i70 \%E 2.41 % 5f4.41 % A3 EA 25 O 0,015 o7
GAHPEM SR T ER MR (330 g/t) (Hi(4.00 %) . o 0.024 1.16
®1 TAUFRIDWER B 2.072 100. 00
Table 1  Analysis results of ore chemical composition
4y Cu Pb Zn S As Sh K,0 Na,0 E4 SEMESFER
w% 3.16 241 4.41 4.00 0.061 0.037 095 2.03 Table 4  Analysis results of zinc phase
By Ca0 M0 ALO, 50, P Fels A Ag A1 w(Zn) /% AT %
w/% 12.86 2.21 9.88 45.67 0.053 4.75 0.09 330 Wil 0.000 3 0.01
HDw(Aw) /(g 7)) 5 2)w(Ag) /(g -t AL 0.14 3.40
BifbE 3.95 96.05
1.2 8ot Hofi 0.022 0.54
TR Y BT L 2 ~ 4, B sz 100.00
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Fig.1 Dissemination relations between minerals
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Fig.2  Test flow chart for the types and dosage of reagents

used in copper and lead roughing
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Table 5  Test results of the types of reagents used in copper and lead roughing
/% bl %
ZiRIFE SR (g -t
Cu Pb Zn Cu Pb Zn
P5100C +2 531 22 +20 19.74 10. 63 7.12 90.96 65.09 22.87
P5100C 37 19. 66 10.91 7.72 91.93 69.36 25.55
P5100C + QSBC +2 5yl 7.3 +20.6 +40 17.83 13.85 7.57 94.85 92.28 26.59
4037B +2 Syl 54 +20 17.99 13.52 9.23 93.52 92.24 33.25
4037B +25 S 25 +2 Sl 23 +27 +20 20.92 16.33 8.91 93.82 93.61 27.13
4037B + LB +2 il 31 +40 +20 17.23 13.21 8.07 94.17 93.62 30.32
4037B +25 S H25 +2 59 31 +40 +20 19.92 16.33 10.70 95.06 94.42 34.43
THAEZ + ZFA +2 Bl 60 +40 +30 24.13 19.26 8.32 92.25 92.51 21.92
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Fig.3  Test flow chart of collector dosage for rapid copper flotation
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Table 6 Test results of collector dosage for rapid copper flotation

G e, e/ L/ % i/ %
(g-t™h % Cu Pb Zn Cu Ph Zn
7.3 6.45 34.63 6.69 3.67 67.76 17.73 5.29
14.6 10.90 26.44 7.79 5.34 89.48 36.75 13.03

ORI E$E QSBC, FHHE N 20.6 g/t
2.3 $FERE

TR ) F BN N R RE O, BRLICR R R
FR2A50) B R i B T ik v 2 b A7 ik ol o U U R L
Bl 45025 L W 7, iRXIn g KR W] R PR IR
AT 55 2 IS A T R, R T AR A,
BEECRE IR 69.48 %
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Fig.4 Test flow chart of zinc flotation
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Table 7 Test results of zinc flotation
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Table 8 Test results of copper and lead separation

Feg/ FifiL/ % R/ % FEs/ fifit/ % IR/ %
i/ - =4
% Cu Pb 7n Cu Pb Zn % Cu Pb 7n Cu Pb Zn
HIRs 6.08 35.61 5.73 3.63 69.34 14.65 4.78 ks 6.28 3576 5.74 3.63 71.23 1499  5.18
HIESHST 10,93 7.55 17.13  9.42  26.44 78.78 22.30 e 531 1.3 L7778 224 3.92 0 9.36

BRI 7.73 0.84  0.90 40.39 2.08  2.93 67.61

- 2.81 0.73  0.71 3.07 0.65 0.84 1.86
Fer 72.45 0.064 0.092 0.22 1.49 2.80 3.45
JR 100. 00 3,12 2.38 4.62 100.00 100.00 100.00
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Fig.5 Test flow chart of copper and lead separation

RARD  2.49  18.38 12.67 4.06 14.54 13.13 11.39
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B 81.97 0.15 0.14 3.52 3.90 4.77  65.50
JRA 100. 00 315 2.41 4.41 100.00 100.00 100.00
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Fig. 6  Open-circuit test flow chart
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Fig.7 Closed-circuit test flow chart
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Table 9  Closed-circuit test results

AL/ % 4/ %
7Y JEE %
Cu Ph Zn Ag) S Cu Ph Zn Ag S
il e 6.55 35.56 5.51 3.68 2257 20.34 75.23 14.95 5.47 44.74 29.98
RERT 1.83 20. 14 8.90 28.38 1348 27.38 11.93 6.77 11.81 8.62 13.00
RS 3.86 6.23  45.02 3.18 3150 11.95 7.76 71.92 2.78 40.67 11.47
PR 7.71 1.21 0.93 41.49 127 22.02 3.02 2.98  72.58 3.28 42.34
2208 80.05 0.08 0.10 0.41 10. 0.17 2.06 3.38 7.36 2.69 3.21
R 100. 00 3.10 2.41 4.41 314 4.22  100.00  100.00  100.00 100. 00 100. 00
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172 9 AT 28 P R 1), AT ARAR iAo 35. 56 %
il [T 3R 75. 23 %0 BOSRRG B 5 B 67 45.02 % A [
R 71,92 % (ARG BE A 41,49 % VBE IR
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Research on the ore-dressing technology of a copper - lead - zinc polymetallic mine in Qinghai

Zhao Yuging', Liu Dao', Zhang Peiging’, Ying Yongpeng'
(1. Qinghai Provincial Geological Resources Testing and Application Center;
2. No. 3 Exploration Institute of Geology Resources of Qinghai Province)

Abstract: This study investigates the effects of different types of collectors on the flotation separation of copper,
lead, and zinc in a polymetallic mine in Qinghai. The emphasis was placed on evaluating the separation efficiency of
new types of collectors 4037B, P5100C, and QBSC. The results indicate that PS100C and QBSC are particularly effec-
tive for the separation of copper and lead. Under optimal conditions, a process comprising rapid flotation of copper —
mixed flotation of copper and lead — regrinding and separation of copper and lead — zinc flotation, yielded a copper
concentrate with a grade of 35.56 % and a recovery rate of 75.23 %, a lead concentrate with a grade of 45.02 % and
a recovery rate of 71.92 %, and a zinc concentrate with a grade of 41.49 % and a recovery rate of 72.58 % . A mixed
concentrate was also obtained with copper grades of 20. 14 %, lead grades of 8.90 %, zinc grades of 28.38 % , and
recovery rates of 11.93 % ,6.77 %, and 11. 81 % for copper, lead, and zinc, respectively. The overall copper, lead,
and zinc recovery rates were 97.94 % ,96.62 % , and 92. 64 %, respectively.

Keywords: copper; lead; zinc; new types of collectors; flotation; polymetallic mine
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Research and application of external power
unloading device for bottom unloading mining carts

Tan Qingshu
( Zijin (Xiamen) Engineering Design Co., Ltd. )

Abstract: Large-scale tram transport mining carts are equipped with dedicated unloading stations, where the carts
run along unloading curved tracks. Addressing the problem of electric locomotives unable to generate sufficient driving
force for mining carts to pass through unloading stations stably, this study, taking the unloading stations of a copper
mine in Serbia as an example, analyzes the speed variation of mining carts during unloading processes. By setting up
external power device to control unloading speed, the unloading process of large-scale tram transport mining carts
becomes smoother and more reliable, greatly promoting the automation of production system.

Keywords: bottom unloading mining carts; electric locomotives; unloading stations; mechanical energy; external

power device



