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Table 1

ICP composition analysis of the high arsenic copper dust from the copper fire refining furnace

Cu As Zn Pb S Sn Sb

Se K Fe Ca Ni Zr Cr

14.41 8.84 9.50 2.28 1.22 0.94

0.77 0.42 0.32 0.04 0.04 0.04 0.34

4 1-ZnSO, 6-PbSO,
{ 2-CuO  7-CuFeS,
9 3-Cu,0 8-Cu(NH,),(SO,),
7 4-As,0; 9-SnSO,
5-As,05 0-Pb,0SO,
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1 SEACER BRI S IR EL XRD 247
XRD phase analysis of the high arsenic copper dust
from copper fire refining furnace
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Table 2 Possible reactions during the reducing experiment

M~ R % 'S
C+0,(g)=CO,(2) QY

C+CO,(g)=2CO(g) 2

1/4ZnSO +C=CO(g)+1/4Zn$S 3
1/4PbSO,+C=CO(g)+1/4PbS @)

HHGE R Y CuO+C=CO(g)+Cu(s) (5
2Cu0+C=CO(g)+ Cu,0(5) 6
Cu,0+C=CO(g)+2Cu(s) D
As,05+2C=As,0,(g)+2CO (8)
As,0,+3C=2As(s.2)+3CO 9
1/4PbS0O,+CO(g)=CO,(g)+1/4PbS (10D
1/4ZnS0,+CO(g)=CO,(g)+1/4 ZnS  (11)

B CuO+CO(g)=CO,(g)+Cu(s) (12>
Cu,0+CO(g)=CO,(g)+2Cu(s) 13
As,05(5.2)+3CO=2As+3CO4(g) a4
As,05+2C0(g)=As,05(s.g)+2C0O,  (15)

4As(s)=As,(g) (16)

4As(g)=As,(g) an

FoAt 2 As,05=As,05(5.2)+0, (18)
27nS0,=0,+2Zn0+2S0,(g) a9
2PbS0,=0,+2PbO+2S0,(g) Q0
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Fig.2 Relationship between AG and temperature in possible
reactions during the reducing experiment
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Fig.5 Effect of residual pressure on the evaporation rate of As
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Fig.6 Effect of evaporation time on the evaporation rate of As
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Table 3 Chemical composition of As,0O; and residue

ZFR As Cu Pb 7Zn
R 72.78 0.013 - 0.0216
R 3.29 25.06 11.41 10.78
4 4 @
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Study on Low-Temperature Vacuum Carbothermal Reduction of
High-arsenic Copper Dust in Copper Fire Refining Furnace for
Arsenic Removal

Li Cong, Zhang Rongliang, Zeng Jia, Lu Qinyao, Zhou Linkai, Zhang Wei
(School of Metallurgy and Materials Engineering, Zhangjiagang Campus, Jiangsu University of Science and
Technology, Zhangjiagang, Jiangsu, China)

Abstract: Using the high arsenic copper dust from the copper fire refining furnace as the raw material, the
low-temperature vacuum carbothermic reduction method is used to remove As from the dust. Differential
thermal analysis of the raw materials was carried out by TGA-DSC, and the phase, chemical composition
and morphology of the dust and evaporation residue were analyzed by XRD, ICP, SEM and other analytical
methods. On the basis of thermodynamic analysis, the effect of evaporation temperature, residual pressure,
reducing dose, evaporation time, etc. on the removal rate of As and other valuable metals. The results show
that when the evaporation temperature is 350°C, the residual pressure is 100 Pa, the reducing amount is 25%,
and the evaporation time is 50 min, the removal rate of As can reach 81.63% while ensuring that other metals
do not evaporate basically, realizing As Selective separation of other valuable metals. The evaporate is
As,O; with higher purity, which can be used as primary As,O; product. Valuable metals are enriched in the
evaporation residue, which is convenient for the subsequent recovery of the waste acid leaching process.
Keywords: Pyro-refining furnace; High-arsenic copper dust; Vacuum carbothermal reduction; Arsenic
removal
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