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Experimental Study on Beneficiation of High-Sulfur Copper Ore Containing Pyrrhotite Under Low-Alkalinity Conditions
HUANG Chunfu', QI Zhongzu®®, JIANG Xu®*®, DING Shenggiang'» CHEN Chunlin', LI Jie**
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2.Changsha Institute of Mining Research Co.. Ltd., Changsha. Hunan 410012, China;
3.Hunan Engineering and Technology Research Center for Comprehensive
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Abstract: A copper-sulfur ore processing plant in Guangdong employed a “high-alkali copper extraction-weak-acid sulfur
extraction” process and reagent system. To address the problems of high on-site alkali consumption, low flotation efficiency.
and elevated safety and environmental risks, experimental studies were conducted on ore properties and mineral processing
techniques. This led to the identification of a “low-alkali, acid-free” process scheme and based on the ore characteristics, the
development of a tailored, low-alkali reagent system for the green and efficient separation of copper-sulfur. Results indicate that
a scheme employing B18 to collect copper minerals and CD-S2 to partially replace lime for sulfur suppression, with copper
sulfate replacing sulfuric acid for activation, and butyl xanthate for sulfur floation, is effective. The closed-circuit test achieved
a copper concentrate with Cu grade of 20.84% and Cu recovery of 88.11% , along with a comprehensive sulfur concentrate with
S grade of 46.12% and S recovery of 94.68%. Compared to the “high-alkali-weak-acid” process, the “low-alkali-acid-free”
process can increase the copper grade and recovery in copper concentrate by 2.59 percentage points and 1.94 percentage points
respectively, while maintaining comparable overall sulfur concentrate indicators. The pH of the roughing pulp in closed-circuit
tests decreases from 11 to 8.5, achieving clean and efficient separation and recovery of copper and sulfur in a low-alkali-acid-free
environment.
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Table 1 Chemical multi-element analysis results of the ore %7

Cu SiO2 S Al; O Fe CaO  MgO WO

0.43 37.51 16.00 6.52 20.84 5.10 3.67 0.084

Zn Pb Na, O As Au* Co C

0.078 0.045 0.067  0.025 0.05 0.004 8 0.37

W« AR g/t

k2 TAFEETYNEE
Table 2 Contents of the main minerals in the ore %
HAR W41 (T B4 1 BE 4 - i W B/ E3 R0
0.99 0.001 0.073 0.05 0.001 0.01 20.06 0.24
Wk IR /480" [ /2 B T HH INE=208 MY/ BT
0.73 0.72 11.72 0.05 0.051 0.24 0.06 0.06
WEELT (LRI 9 EKA BENA -SAEA SY%Ea -S8a M=k 7 ik
0.01 0.05 18.33 6.18 4.18 3.45 8.05 2.72
H 26 1 ISR 2 ol 0, 7 A vh o] ks - e i i) 3= R3 AYMHESFTER
Eﬁ%% Cu#ls, ﬁiﬁ%ﬂ 4 0.43 % 16.00% , Table 3 Copper phase analysis results %
e HL A =" =1 0 WA R TS
FHAEST SR Au it 0.05 g/t, Co #HE 0.004 8%, 5 A= T Ak 4 0.340 79.07
TH T AL, R IR B LR A il B A K YA B AL A 0.070 16.28
IR ES EMEE S0k €I L TN D YN ot o
B HR BT B RN A AR T O Bk L 0.430 100.00
Mg kAR EL, FER AR A bk IE
o . £4 HOMAHER
KA BN A VRBH R A VB 8OME A LB R T . )
Table 4 Sulfur phase analysis results 0
45 4] o
AL WA Tt RIES
1.2 $E.FYHESHh TE R 0.01 0.06
- T AL Hh 4 15.73 98.31
3 4 43 B 4 4%
A B Y AR 43 A 25 SR DL 26 3, B W0 A 43 AT 4 B 0.26 1.63
R4, B 16.00 100.00
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Fig.1 Process of grinding fineness test
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Fig.2 Grinding fineness test results
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Table S Copper collector types test results
" =W ) % /0
S %@@?> 7 44 B 5% /% — i/ - = LS -
ALK B 13.79 2.920 27.30 91.44 23.46
YLAR 145 +7Z200 30420 A 86.21 0.044 14.25 8.56 76.54
SR 100.00 0.440 16.05 100.00 100.00
""""""""""""""""""""""""""""""""" WERS® 3.3z 8550  13.65 L7429
IR 50 =27 96.68 0.182 16.33 38.26 97.21
Ry 100.00 0.460 16.24 100.00 100.00
""""""""""""""""""""""""""""""""" WERS® 1276 3.090 2713 89.63 2149
T2 50 BH 87.24 0.052 14.50 10.37 78.51
S 100.00 0.440 16.11 100.00 100.00
"""""""""""""""""""""""""""""""""" WREKS® 8.6l 4750 2480  90.94  13.28
B18 50 BH 91.39 0.045 15.26 9.06 86.72
S 100.00 0.450 16.08 100.00 100.00
"""""""""""""""""""""""""""""""""" WHES® 8.2l 4870 2834 88.94  14.39
7200 50 =27 91.79 0.054 15.08 11.06 85.61
S 100.00 0.450 16.17 100.00 100.00
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Fig.3 B18 dosage test results
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Fig.6 Sulfur activator types test process
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Table 6 Sulfur activator types test results

BRI AE BT AR 7 i AR/ SEL/ S IR/
FUIES i/ (g/0)  #K % % %
iAE " 6.46  35.55 13.72
i 5 000 AT 27.76  47.05 78.03
R 65.78 2.10 8.25
At 100.00  16.74 100.00
"""""""""""""""""""" WK 6.32 3454 13.19
g 2 000 FiMLKS " 24.53  47.54 70.46
B 69.15 3.91 16.35
&t 100.00 16.55 100.00
"""""""""""""""""""" WORSET 6.59  33.46  13.42
. AT 21.11  48.61 62.46
ot b 1000 R 72.30 5.48 24.12
At 100.00  16.43 100.00
"""""""""""""""""""" WK 6.82 33.16  13.56
o 150 TiHLKS - 28.01  46.75 78.50
B 65.17 2.03 7.94
%ﬂ' 100.00 16.68 100.00
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Fig.7 Butyl xanthate dosage test results
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Table 7 Closed-circuit test results
WL/ % w2/ %
T LA pH 7 i 44 T MR - -
Cu S Cu S
HiAE 1.86 20.840 30.29 88.11 3.48
TR B 27.64 0.082 49.25 5.14 84.08
) ) B AG 5.60 0.079 30.65 1.01 10.60
“’ff&ﬁ*jﬁ@”jﬁ He 8.;— )
R 64.90 0.039 0.46 5.74 1.84
Ry 100.00 0.440 16.19 100.00 100.00
AR 33.24 0.081 46.12 6.15 94.68
HiAE 2.03 18.250 32.24 86.17 4.01
TR B 27.21 0.079 49.75 4.97 82.95
T ARG 5.44 0.089 32.37 1.13 10.79
-SSR T 11.0
R 65.32 0.051 0.56 7.73 2.25
Ry 100.00 0.430 16.32 100.00 100.00

AR 32.65 0.080 46.86 6.10 93.74
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