F23 %6
Vol.23 No.6

TERERERFIR

The Chinese Journal of Nonferrous Metals

2013 4F 6 H
June 2013

TEHES: 1004-0609(2013)06-1769-06

AN ATREREE R RS 1=

A N Y R L R

(L R RO IEEREA S TR, I 430074
2. HHIRRRY: A SRR A 2B AR B R R B A A S, I 430074)

i E: SRRSO IR RIS, BT SR R B 1 v AT . TS RIsh f12%. gk
B ZUKFIRRIR L A R AR F O IE B PR EGR, B IR 5 mol/L. SRRk ELE N 2:3 W LA 4:1
I, AR H2IE F] 60.80% . BT AT R I HRIR I FETE 288~328 K NATA “ AR NAZ A" B, il
HREFTEZAY B RN, SUGIRRE N 2R, R HRWEEEA 41.12 kI/mol.

;&ﬁgiﬁ]: é\ﬁkﬁﬁjﬁﬁﬁ{ﬁ ﬁ@i@i /;'T:':Hij]j]% lfl“J
hESHES: TF803.21; X758 NERRERD: A

Kinetics of copper recovery from As-contained solid waste by
ammonia leaching method
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Abstract: Copper was recovered from solid waste with arsenic by ammonia leaching method. The possibility of
recovering copper, the optimal conditions and the kinetics from solid waste with arsenic by ammonia leaching method
were investigated. The results show copper recovery rate achieve about 60.80% in a system composed of ammonia and
ammonium carbonate with the total ammonia concentration of 5 mol/L, ¢(NH3):c(NH4") of 2:3, L/S ratio of 4:1. Kinetics
studies indicate that the leaching process follows the shrinking-core model in the temperature ranging from 288 K to 328
K, the leaching rate of copper is controlled by the inner diffusion of reactants during the leaching process, the leaching
kinetics equation is established, and the apparent activation energy is 41.12 kJ/mol.
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Fig. 1 XPS spectra of Cu2p of solid waste with arsenic
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Table 1 Mainchemical component of arsenic residue (mass fraction, %)

CaO Si0, ALLOs Fe,O5 SO; As,05 ZnO CuO Cdo PbO TiO,
32.410 6.357 1.903 6.953 31.080 4.050 1.577 0.733 0.530 0.575 0.225

NiO KO Bi,05 MnO SrO 710, SnO, BaO Cl P,0s

0.030 0.228 0.134 0.054 0.037 0.063 0.102 0.054 0.225 0.040
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Fig. 2 Influences of different leachant on leaching rate of
copper: A—CH;COOH; B—HNO;; C—HCI; D—H,SO,; E—
NH;-H,0+(NH,4),CO4
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Table 2 Composition of different ammonia-ammonium salt

leachant
Leachant Leachant ¢(NH3)/ c¢(NH")/ c(NH;):
component No. (mol'L™") (mol'L™") ¢(NH,"
1 2.0 1.0 2:1
NH;-H,O+NH,4Cl 2 1.5 1.5 1:1
3 1.0 2.0 12
4 2.0 1.0 2:1
NH;3-H,O+NH4NO; 5 1.5 1.5 1:1
6 1.0 2.0 12
7 2.0 1.0 2:1
NHyH,O+(NH,),CO; 8 15 15 1:1
9 1.0 2.0 12
10 2.0 1.0 2:1
NHyH,0+(NH,),S0, 11 15 15 1:1
12 1.0 2.0 1:2
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Fig. 3 Influence of composition of leachant on leaching rate
of copper
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Fig. 4 Influence of total ammonia concentration on leaching
rate of copper
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Fig. 5 Influences of ¢(NH;):c(NH,") on leaching rate of copper
at different total ammonia concentrations: a—c(NH;)=100%,
c(NH,")=0; b—c(NH3):c(NH,)=2:1; c—c(NH;): ¢(NH,")=3:2;
d—c(NH3):c(NH,)=2:3; e—c(NH3):c(NH;")=1:2; f—c(NH;)=
0, c(NH,")/%=100%
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Fig. 6 Influence of liquid-to-solid ratio on leaching rate of
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Fig. 7 Change of leaching rate of copper with time at
different temperatures
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Fig. 9 Plots of mineral grain leaching kinetics process
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