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Table 1 Main chemical composition analysis of copper slag ( mass percent) %

%y Cu TFe Ca0 ALO, c Fe,0, S
o 1. 80 39.96 4. 66 7.44 0.01 27.36 0.38
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Fig.1 XRD diffraction pattern of copper slag
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Table 2 Mineral phase composition in slag

R /PR R/ % R/ B/ %
Hi%B 1 (& Cu<50%) 0.01 HH 0.27
H%i 2 (50% < Cu <60% ) 0.01 JiE 0.01
H%i 3(60% <Cu <70% ) 0.05 37308 26. 61
HB 4 (70% <Cu<75% ) 0.13 Fer o 0. 47
W 0.93 BRASRE A 32.06
45 ) i 0.83 BLIBAH 11.27
AL 0.02 Ca—Fe-Al iR ERAH 27.27
izt 0. 06 it 100. 00
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Table 3 Distribution results of copper in slag

FEFFEZLL C H.ONMMITEN T, S8
SR 45.2% . 5.4% | 28% . 4% ; [El E Bk S &
19.67% . X 43 1.87% . ¥ % 4 70.78% . /K 43
7.68% .

A AL & i i B Ca-Fe—Al FERRELA it
Cu &t/ % 0.02 0.76 0.86 0.06 0.05 1.75
i b/ % 1.14 43.43 49. 14 3.43 2.86 100. 00
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Table 4 Chemical and industrial analysis of biomass

M Tk 537/ % LA %
Ky [#6] 5 i Y ix Ko YRR 5 C H 0 N S
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Scanning electron microscopy of copper slag
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copper content in slag upper layer
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Table 5 Main chemical composition of slag phase
and mattephase %

)% Cu TFe S Si0,  Ca0 AL O; Fe;0,
Wit 0.42 31.61 0.05 34.12 7.82 11.50 15.38
Bifl  60.02 4.17 6.45 - - - -
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Fig.4 Copper slag sample straw pulverized coal under 1% reducing agent ratio
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Fig.5 XRD analysis of the upper slag sample
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Table 6 Point 1% ~4" spectral analysis

MAEX 0 Mg Fe Cu Al Si S Ca
1* 15.84 — 7566 — 55 0.81 — —
2# — — 397 76.11 — — 19.93 —
3% 17.67 4.17 54.57 — 1.14 20.53 —  —
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Influence of temperature on copper

content in slag upper layer
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copper content in slag upper layer
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Influence of CaO dosage on copper

content in slag upper layer
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Influence of pyrite dosage on copper

content in upper slag
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Table 7 Copper content in the upper layer of slag

with different additive ratios( mass percent) %

BT L iR %
0% 1.49
1% 4= ¥ 5 0.48
1% A=) BT + 1% CaO 0. 46
1% BB +2% CaO 0.45
1% =PI +1% Sio, 0.46
1% WK +2% Si0, 0.45
1% A=W J5E +1% FesS, 0. 44
1% H=H) 5 +2% FeS, 0.43
1% AW +1% FeS, +1% CaO 0. 44
1% W +1% FeS, +1% Si0, 0.43
1% A=W)J5T +1% FeS, +0. 5% Ca0 +0. 5% SiO, 0.42
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Experimental study ondilution of copper slag by biomass reduction
GAN Wen'?
(1. State Key Laboratory of Comprehensive Utilization of Low-Grade Refractory Gold Ores, Xiamen 361101, China;
2. Xiamen Zijin Mining and Technology Co. , Lid. , Xiamen 361101, China)

Abstract; The essence of copper slag pyrometallurgical dilution technology is to add pyrite or carbonaceous
reducing agent to high-temperature copper slag, so that the magnetic iron in the slag is reduced to FeO, and copper
is gathered in the form of copper matte, and finally copper is separated from the slag phase. As a renewable
resource, biomass is the preferred material for carbonaceous reductants. In this study, the iron silicon olivine slag
was used as raw material, and the effects of biomass and pulverized coal on the reduction of copper slag were
compared by single factor condition experiment. The effects of different smelting conditions such as biomass ratio,
calcium oxide ratio, silica ratio, reduction temperature and reduction time on the recovery rate of copper in slag
were investigated. The results show that under the optimal experimental conditions of reduction temperature of 1310
°C, holding time of 120 min, biomass ratio of 1% , calcium oxide ratio of 0. 5% , silica ratio of 0. 5% , and pyrite
ratio of 1% , the copper content in the upper layer of the slag is reduced from 1.49% to 0.42% , which achieves
the effect of direct reduction of copper slag by pulverized coal. From the perspective of environmental benefits,
biomass is more suitable as a carbonaceous reducing agent for copper slag dilution than pulverized coal.

Key words: copper slag; deductive dilution; carbonaceous reducing agent; copper recovery; biomass; pulverized
coal ; additive
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