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Volatilization of indium from zinc oxide fly ash

LUO Hong-lin, LIU Wei, QIN Wen-qing, LIU Rui-zeng, ZHENG Yong-xing, YANG Kang, HAN Jun-wei

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: On the basis of zinc oxide fly ash bearing multiple valuable metals, thermodynamic equilibrium calculations,
laboratory-scale rotary furnace volatilized experiments and pilot test concerning the volatilization of the metals Pb, Zn, In
and Cd were carried out, which verified the processing route at the zinc oxide fly ash by selective volatilization of In, Cd
and Pb to yield a high-In volatilized product and a high-Zn and removal fluorine and chlorine roasted product. In the
laboratory-scale rotary furnace experiments, the volatilization rates of In and Pb are 93.20% and 95.12%, respectively,
and the roasted product contains Zn 67.36%, F 0.013% and Cl 0.407%. In the pilot test, the volatilized product contains
In more than 700 g/t, which enriches more than two times comparing with the fly ash, the volatilization rate of Pb is
98.94%, and the roasted product contains Zn 64.16%, F 0.013% and Cl 0.211%. The route have a prominent effect on
separation In from zinc oxide fly ash, and the roasted product can completely meet the requirements of electrolytic zinc
route.
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Table 1 Chemical composition of zinc oxide fume dusts

sample (mass fraction,%)
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Fig. 1 Schematic diagram of airtight intermittent rotary kiln:
1—Water inlet; 2—Water outlet; 3—Air inlet; 4—Air outlet;
5—Cooling system; 6— Electric resistance furnace; 7—
Corundum tank; 8—Inlet air pipe; 9—Wheel; 10—Outlet air
pipe; 11—Stove support
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Fig. 3 Zn, Pb, In and Cd volatilization thermodynamic equilibrium calculation results under different conditions
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Table 2 Experimental results of pelletized volatilization
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Mass fraction/% Volatilization rate/%

Number Particle size/mm Temperature/C Time/h
Pb Zn Pb Zn
1 2 1000 1 8.44 71.60 51.76 1.51
2 2 1050 2 7.98 72.41 56.47 4.94
3 2 1100 2.5 4.22 73.60 77.36 4.99
4 2 1150 3 4.06 72.16 79.28 11.38
5 5 1000 2 8.64 66.58 45.99 (0.16)
6 5 1050 1 7.66 69.35 54.87 1.68
7 5 1100 3 5.00 68.60 70.34 2.07
8 5 1150 2.5 5.14 71.07 70.92 3.23
9 10 1000 2.5 9.48 65.85 40.40 0.37
10 10 1050 3 6.02 68.97 63.87 0.38
11 10 1100 1 6.99 73.05 61.12 2.22
12 10 1150 2 3.24 74.09 82.38 3.05
13 20 1000 3 6.48 67.07 61.12 3.15
14 20 1050 2.5 5.34 70.88 69.64 3.03
15 20 1100 2 5.52 75.07 70.49 3.41
16 20 1150 1 6.32 72.96 66.64 7.32
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Table 3 Chemical composition of fume dust samples in

different chlorine fractions

Experiment Mass fraction/%
! — — mey/mpy,
No. Pb zZn m” < F
1 13.98 58.09 376 0.135 0.24 1.89 0.14

2 13.02 56.16 362.06 0.134 0.237 3.5 0.27
3 12.07 54.24 348.20 0.132 0.234 5.1 0.42
4 10.65 51.37 327.41 0.130 0.229 7.5 0.70
5 9.76 49.57 314.420.129 0.226 9 0.92
6 8.08 46.19 290 0.126 0.22 11.82 1.46

1) .

IR kL5 200 g, I 8% A5 A7 7K il
10 mm A5 FERE, 76 1150 'C F 2SR A 2 h,
BRI R I 36 4 B, 5 EERROMER
HUR 5 Fisl(ma/me, P FETELL). R 3~5 ATLL
i, WA RS SR & TR IR R R A
FARR B, MR E, & IC RN RS
BER, AR FIIAR, B E A,

FAb e R AR BIIR h T BGR S mHER
(RIS, FHURE A 1 S5 B e 1 LB B A A
8. BAEHIHIHER AL 95%Lh b, HZE s hliA At
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Table 4 Chemical composition of roasted products with

different chlorine fractions

Experiment Mass fraction/%
No. Pb Zn WY cd F CI
1 3.692 74.102 90.577 0.020 0.024 0.167

2 3.066 72.935 77.175 0.014 0.017 0.253
3 2.091 73.906 56.582 0.015 0.018 0.227
4 1.023 72.733 37.487 0.015 0.014 0.149
5 0.675 67.358 30.327 0.010 0.013 0.407
6 0.137 64.736 30.318 0.009 0.007 0.210

1) gh.

5 ARG ERHT R R

Table 5 Volatilization rates of elements in different chlorine

fractions
Experiment Volatilization rate/%
— ~ mcy/mpy,
No. Pb  Zn In Cd F Cl

1 79.40 0.50 81.21 88.30 92.20 93.10 0.14
2 82.11 1.30 83.80 92.21 94.50 94.50 0.27
3 87.53 1.90 88.30 91.59 94.40 96.80 0.42
4 93.37 230 92.10 92.13 95.80 98.63 0.70
5 95.12 4.20 93.20 94.35 9590 96.81 0.92
6 98.88 7.50 93.10 95.31 98.03 98.83 1.46

100

90

Pb volatilization rate/%

80r

0 04 0.8 12 16
mcy/Mpy
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Fig. 8 Effect of volatilization rate of lead on mass ratios of

chlorine to lead in samples
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Table 6 Average chemical compositions and mass of pilot test products
Material Mass/kg Mass fraction
F  Na S Cl K Fe Cu Zn Cd W’ Sn Pb Bi
Raw material 104000 0.23 6.7 227 11.96 293 3.451 0.041 47.97 0.132 290 0.176 7.192 0.147
Fly ash in bag filter 28150 0.54 5.184 4.33 394 795 0.176 0.0579 15.06 0.341 790 0.433 224 0411
Fly ashin fluepipe 7210 0.85 5.06 8.08 13.06 7.94 249 0.06 17.69 0.38 610.54 032 11.88 0.32
Roasted product 68610 0.013 7.35 0.5798 0.211 0.114 4.824 0.0305 64.16 0.009 33.5 0.046 0.116 0.011
Volatilization/% 96.27 27.63 83.15 98.84 97.43 7.78 50.92 11.76 95.50 92.38 82.76 98.94 95.06
1) git.

BRI AR & B R, B SRR, #IK
S S N R SN ol 1 o P st U SR 2 I
e

23 #EERHRKRE
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h34%, HTER RS S E R 12%, B TR
B SR TR LA S 1.66, MSEIRT, SALE
JHAE S GG BRI, B B, B B
B I 43 ik 3] 92.38% 95.5%-+ 98.94% . 82.76%
A1 95.06% , o S ok Rt Al BUAR 23 Jilak 3]
96.27%H1 98.84%, FrEKFN 11.76%, (A AER]LL
FZ WG, MRl WA G e w R,
PR SR 700 g/t, EARHLE 2 £%, i
WeBIIE T 4. #ERKERP T F AL CL &40 B3
0.013%7F1 0.211%, Zn FHIER] T 64.16%, 5640 L
WAL FL R IR

3 Zig
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CdO TR R A B 2 R, RS, e
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Y4k & [A] I AEAE ZnCl, A1 PO I, AR 2 B 5E 4 ik
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PREEET IR ST E
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3) i, LA B 104 ¢ EALEEH, ¥
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2 £%, TS R Ik B 98.94%, Kb P34 Er
TN 64.16%, FEREAD T AN & i B R T
0.013%H11 0.211%, FCRAER B3, 58407 LA A2 H i
FEMZER,
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