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Table 1 Arsenic trioxide composition %

% As S Sh Na Pb

e 70. 85 1.6 0.5 0. 198 0. 187




2022 4£ 8 45 4 1

I A B3k T Ak B = A — i i 4 R ) T 25 5

- 53 .

M1 AT LA Y, a8 SR = A Ak — a2 82
TN S, N 1. 6% , H EELIFRRIRIE A7 78,
HAb TR & R,

1.2 RAGFIE

=AM RS, EELOEARER (H, AsO, ) 1Y
TRAAAE T R FHSRIE R R ALR Ay As™
WRJEN As, BIERTCRR 38 S50 R AR A P i —
Fhalix wiFh 4@ T L BIR A Y . EEk
FROIA(T) (H(2) .
2As0;” +3Cd + 12H* —2As +3Cd** +6H,0(1)

AsOy” + Al +6H"—As + A" +3H,0  (2)
I FTE
PREC— & 5 19 AT B BN op, A — 7
AR I R T THIR VA A L SR 5 A D) 7 — € Ui
JET BB — BN 1) J , R4 T [ 20 15 5 0 g pf A T
Ve, e R TCP R I i b )@k 2 6, R XRF
SIBTIEOEL . FRIRE(3) TR B IR R

RYIEIEAR = [1 - (Via)/(V,B8) ] x100% (3)

A VOB AR, mL; o USRS i, me/ L

1.3

Vo R BERAR , mLs B O B P A i, mg/ L
BARE T 2R mMAE 1 s,

=k
v
IR
A\
A RS
B 1 kil s i T2 AR

Fig.1 Preparation of arsenic process flow

diagram by wet method
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Table 2 Test main instrument and equipment
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Fig.2 Reducing agent selection test
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Fig.4 Results of reduction time test
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Fig.3 Reduction temperature test results
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Fig.5 Results of initial acidity test
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Fig.6 The result of reducing agent dosage test
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Table 3 Scale-up test results
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Preparation of elemental arsenic from arsenic trioxide by
hydro-metallurgical process
TIAN Jing'?, LI Xiao-heng'?, ZHANG Wen-qi'*, PENG Guo-min ">, CUI Yu-tao'”,
SUN Ting-ting'*, ZHANG Na’
(1. Key Laboratory of Comprehensive Utilization of Gold Resources of Henan Province, Sanmenxia 472000, China;
2. Henan Zhongyuan Gold Smelter Co. , Ltd. , Sanmenxia 472000, China)

Abstract ; Arsenic trioxide is a toxic and harmful substance, and the storage and transportation risks are very high.
This paper introduces a hydrometallurgical process for preparing elemental arsenic by using arsenic trioxide, so as to
meet the needs of minimization of arsenic trioxide as well as harmless storage and transportation of arsenic trioxide.
With arsenic trioxide as a raw material, this process uses R as reducing agent to prepare elemental arsenic through
reduction. The reducing agent R in the process can be aluminum powder, cadmium powder or a mixture of these
two metal powders in any proportion. The test results show that the reduction rate of arsenic is greater than 99%
and the grade of crude arsenic is greater than 97% under the optimum process conditions of reduction temperature
being 60 °C , reduction time being 5 h, initial acidity being 7. 5% , and dosage of reducing agent being 1. 8 times.
Elemental arsenic with a grade of more than 99% can be obtained by crude arsenic refining. This process has the
advantages of simple process, high recovery rate, low cost and environmental friendliness. It meets the
requirements of arsenic trioxide minimization and harmless disposal, and opens up a new way for the commercial
application of arsenic solid waste in non-ferrous smelting industry.

Key words; arsenic-containing solid waste; arsenic trioxide; reducing agent R; elemental arsenic; hydro-

metallurgical process; arsenic recovery rate; preparation cost; production environment



