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Table 1 Compositions of secondary zinc oxide dust
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Table 2 Material phase compositions of As in
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Fig.1 Schematic diagram of microwave arsenic

removal caking test device
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Fig.2 Thermodynamic analysis of arsenic

phase without carbon
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Fig.3 Thermodynamic analysis of arsenic

phase with carbon

B ETAT T, SR B v T 78 °C, i (14) i 5 A
WA B RE/NT O /SR T 182 °C, J i (13) 1y 5 4
rAHEE/NT 0,%H] Pb3(ASO4)2\ZH3(ASO4)2E
FEXHR IR A5 N 25 o i i o b oh, RO (10) ~
(12) DA R B i (15) B9 35 A ¥ B B BE7E IR BE O ~
1000 CEAFF, B/hT 0, 3R WY 5 86 2 1w AE AW 5%
BEVEEINE ) B . AT 2 BT 15, Yk S
5 RN, BB R FE R A A 1 o3 il AL IRLEE
AR T BB, 0 LB W As,O; | FeAsO, |
As,0, .Pb,(AsO,), . .7Zn, (AsO,), . As,S, ¥J0] LI7E
IR BE S5 F T A= o B B o S I, 3 b e oy A A 1)
KNiA As, O 7ER S 5 T A BURAS As, Oy 6
2.2 BRGNS ERA T

TR e A 6 4 21 B B 500 g B A MR Ik B AL BE
SR IO TR N PRI AR 3 ~ 8 min, [ i 2 Y ]
7 400 ~ 620 °C, JA s fA] 458 1 78 20 ~ 120 min, T
TR 25 P 28 R BE A I AE 600 ~900 C
2.2 1 A A s () X 6 i 23 14 52

4 Sy Ry 45 B B[] XoF e 8 B3 2R 1 5, Pl
FIHT, R AR BE 520 °C, S5 8RR B2 700 C 2514
T, B AR 1] B 20 min ZE4K %2 60 min, A IR



2023 4E2 A4 1

B OFSE  BRR R B AR B 45 IR 5T - 143 -

K T79.99% F+ 2 87.43% . FRWIUE AL BE P AE
IR N RERCTR A AR B, A A, ELRf G I 1] Fr
FEA, FU A 25 3R 0 35 4R T 5 7 — 20 14 T JE A 457 B
I B0 AR GEE 52 R 71 120 i 5,
ML R 80 87.95% . [H Ut 4 3 1Y JBE i I ] oy
60 min,

90
89 1
88 -
87 L
86
5_
4
=gl

82F Tyy=520 C
81+ 1,4, =700 °C
80w
79 1 1 1 1 | 1 1 1 1 1|
20 30 40 50 60 70 80 90 100 110 120
[} &) /min
B4 Jimioe B i 1] X fd At 5 i) 5 0

Fig.4 Effect of arsenic removal retention
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Fig.5 Effect of different temperatures on

arsenic removal rate and caking rate
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Table 3 Parallel test results of microwave

arsenic removal

R MRS/ % R % SR/ %
41 0. 86 89.33 72.23
42 0.88 89. 09 73.12
3 0.85 89. 46 71.89
Py 0. 87 89. 29 72. 41
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Table 4 Characteristics of arsenic removal process
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Experimental study on microwave arsenic removal and agglomeration

from secondary zinc oxide dust in zinc smelting
XUE Ping', WANG Henghui®
(1. School of Intelligent Manufacturing, Jianghan University, Wuhan 430056, China;
2. CINF Engineering Co. , Ltd. , Changsha 410017, China)

Abstract; Microwave arsenic removal has the technical advantages of fast temperature rise, no heat source gas and
no turnover of materials during temperature rise, which is conducive to sintering agglomeration of materials in the
furnace. The chemical arsenic phase analysis, thermodynamic calculation, and microwave arsenic-removal
agglomeration test were carried out on the secondary zinc oxide dust from zinc smelting. The results showed that the
main material phase of arsenic in zinc smelting secondary zinc oxide dust was arsenic ( Il ) oxide, and also
contained a small amount of high valence arsenic( V) oxide, arsenic sulfide and arsenate; and the increase of
arsenic removal temperature and the prolongation of arsenic removal time were beneficial to the removal of arsenic
from secondary zinc oxide. The thermodynamic analysis of arsenic removal by microwave showed that the arsenic
removal reaction mainly occurred at low temperature. The suitable reaction conditions for low temperature
microwave arsenic removal test were as follows: microwave arsenic removal temperature 580 °C, arsenic removal
time 60 min and agglomeration temperature 750 C. Under these conditions, the average arsenic content in the final
dust agglomeration was 0. 87% , the arsenic removal ratio was 89. 29% , and the agglomeration ratio was 72. 41% .
The study is of great significance to improve the technical level of arsenic containing solid waste recycling.

Key words: microwave; arsenic removal; secondary zinc oxide dust; agglomeration; arsenic (I1I) oxide;

thermodynamic analysis; material phase



