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Table 1 Multielement analysis results of the sample ore

Cu Pb Zn S Fe Au* Ag*

Sloz As CaO A1203 MgO P

1.70 <0.05 0.25 8.46 23.73 0.1 13.9

22.56 <0.10 19.80 2.57 1.93 0.027

*HAL Mg/t
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Table 2 Analysis results of the copper phase
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Table 3 Results of preferential flotation exploration test

F AL (o) 2 4 T yﬁ%i/ i/ A A

% %

FIK1000 (pH{E=7) , O™ 593 1215 4131
THHZ120 P 614 1279 45.03
%2000 (pHfE=8.5) , A~ 471 1476  41.80
THHZ120 508 13.00  40.48
%4000 (pHfti=12) , K~ 264 1672 2574
TAEHZ120 B 433 1937 4881
K000 (pHAti=14) , " 188 519 5.90
THRSA120 FH 368 2285 50.90
%2000 (pHti=8.5) , i~ 296 1199 2030
THk52560 FE 470 1772 4754
%2000 (pHti=8.5) ,  Fili" 587 1334 4477
THRSA160 FH 628 1136 40.78
%2000 (pHti=8.5) , AT 627 784 2875
LHEZ100 P 662 1327 5138
AK2000 (pHftE=8.5) , A~ 521 784 2387
LIEFL150 R 547 1288 4115
%2000 (pHIti=8.5) ,  Fii~ 641 915 3447
LHE 21200 P 555 1237 4035
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Table 5 Results of grinding fineness test of roughing
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Table 4 Results of sodium carbonate dosage in copper-sulfur
mixed floatation

0,074 o P PR % A% [/ %
' R g Bib AR E B Bt
K& 19.22 7.90 89.62
60 609 2531 154 637 553 95.15
B 74.69 100.00 0.110 1.69  4.85 100.00
Kl 20.62 7.82 92.54
70 T 498 2560 134 656 3.83 9637
Y 7440 100.00 0.085 1.74 3.63 100.00
FEH™ 20.01 8.00 93.97
80 T 578 2579 075 637 2.55  96.52
B 7421 100.00 0.080 1.70  3.48 100.00
K 18.31 9.00 93.88
90 HHT 581 2412 1.00 7.07 331 97.19
FH 75.88 100.00  0.065 1.76  2.81 100.00

IR HEE, =8 U WRAy BRI
(g/t) 4 % % %
0, pH{E=7 KW~ 22.18 7.46 92.98
500, pH{E=7 W™ 20.01 8.00 93.97
1000, pHfE=8 " 17.93 8.97 92.81
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Table 6 Results of butyl xanthate dosage

b O R P W BECR
100 FEW 14.84 10.41 89.66
200 it 18.31 8.82 91.90
300 T 20.01 8.00 93.97
400 FET 20.03 7.94 93.64
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Fig.3 Results of lime dosage of regrinding test
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Table 7 Results of regrinding fineness of mixed concentrate

L S, A% SR %
-0.045 mm/% Cu S Cu S
" HIRERWT  5.14  20.05 31.92 65.76 20.88
KR 777 2.55 26.81 12.64 26.52

s HUREHT 4.68  26.01 33.73 67.71 18.25
WRREH" 427 3.2 32,00 7.70 15.97

% HIFEW 409  26.17 33.47 65.86 16.61

TRSH™ 3.00 479 31.55 885 1149
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Table 8 Results of closed-circuit test
AL/ % B /%
R 7R [,
L FERI% Cu S Fe Ag* Cu S Fe Ag
HRER 6.38 24.39 29.79 45.00 185 91.68 23.80 12.31 83.21
TRAEH 14.76 0.53 33.10 48.08 13.46 4.61 61.19 30.43 14.01
ER 78.86 0.08 1.52 16.93 0.50 3.72 15.01 57.25 2.78
it 100.00 1.70 7.98 23.32 14.18 100.00 100.00 100.00 100.00
*FLAT Mg/t
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Comprehensive Recovery Process of Skarn Type
Copper-sulfur Ore Resources

ZHANG Jing, TANG Xin, LYU Xiangwen, JIAN Sheng, QIAO Jibo, ZHANG Lin
(Kunming Metallurgy Institute Co., Ltd., Yunnan Key Laboratory for New Technology of Beneficiation and
Metallurgy, National Key Laboratory of Enhanced Metallurgical New Technology for Non-ferrous Metals,
Kunming 650031, Yunnan, China)

Abstract: This is an article in the field of mineral processing engineering. For a skarn copper ore, the
disseminated particle size is fine, the valuable elements in the ore are Cu, S, Fe and the associated element
Ag. Compared with the effects of copper preferential flotation and copper-sulfur mixed flotation-copper-
sulfur separation on the comprehensive recovery, the copper-sulfur mixed flotation-copper-sulfur separation
process can achieve better recovery of copper, sulfur and silver, and magnetite has a certain recovery value.
Copper concentrate with copper grade of 24.39% and copper recovery of 91.68% and sulfur concentrate with
sulfur grade of 33.10% and sulfur recovery of 61.19% were obtained by copper sulfur mixed flotation. Ag
was enriched in the copper concentrate, with a grade of 185 g/t and Ag recovery of 83.21%. The recovery of
iron concentrate can be increased after the regrinding magnetic separation of flotation tailings. With two-
stage weak magnetic separation, iron concentrate with iron grade of 56.48% and iron recovery of 33.84% can
be obtained. The results can provide a reference for the similar copper sulfide.

Keywords: Mineral processing engineering; Copper sulfur ore; Mixing flotation of Cu-S; Separation of Cu-
S; Magnetic separation

L
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separation and recovery of zinc and iron resources in zinc containing electric arc furnace dust(EAFD), and
reduce the consumption of carbon reducing agent, the idea and method of calcified carbothermal reduction
roasting with high basicity burden prepared from EAFD was proposed. Thermodynamic calculation and test
study were combined, the main phase transformation during the calcified carbothermal reduction roasting
process of EAFD was analyzed to explore calcified carbothermal reduction reaction behavior and path. It is
shown that the reduction of ZnFe,O, to Fe, 45 ,Zn O inhibits the reduction and volatilization of zinc when
the molar ratio of carbon to oxygen is less than 0.6 and the temperature is lower than 1000 C. While the
calcification of ZnFe,O, and Fe ¢5 . Zn O to Ca,Fe,O5 by adding CaO can promote the reduction of zinc and
Ca,Fe,O; will be further reduced. When the temperature is lower than 1100 C and n/n_< 1.0, the reaction
path of calcified carbothermal reduction roasting is ZnFe,O0, + CaO — Ca,Fe,O5 + ZnO — Ca,Fe,O5 + Zn
(g) and Fe; ¢5,Zn O + CaO — Ca,Fe,05 + ZnO + FeO — Ca,Fe,O5 + Fe + Zn (g). Both of these reactions
can promote the release of zinc. The results show that CaO can promote zinc volatilization in the range of
n/n, 0.4~ 1.2 and calcination temperature 1000~ 1100 ‘C. The dezincification rate of calcified carbon
thermal reduction roasting at n/n; = 1.0 is close to that at n/n, = 1.2, both of which are about 90%, so the
consumption of carbon reducing agent can be reduced and energy consumption can be saved.

Keywords: Metallurgical engineering; EAFD; Calcified carbothermal reduction roasting; Phase
transformation; Zinc volatilization degree; Resource utilization
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