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Table 3 Composition of selenium dioxide solution

mg/L

i

%= Se Te As Na Ca Mg

Jt
i 68030.00 75.49 8.95 32,33 17.24  6.22
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Fig.2 Effect of solution flow rate on removal

efficiency of tellurium and arsenic
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Table 4 Components of clean selenite solution

mg/L

T84y Se Te As Na CaO Ca Mg

FH 65860.00 0.42 0.37 31.23 20.65 14.75 5.34
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Fig.3 Effect of reaction temperature on

selenium reduction rate

N3 BT LA Bl B0 T A T e A
BT R, 25 Bl L T R 2% 5 7 O
JE 4 80 °C 1}, Al i Ji 3 35 5] 98. 69% , Uk BTt 5
i BE A 90 C B, Al 38 R 3 R 22 99.01% , X
SR Ry N i A AT, 43 Sl RIS | Al K B

SR RN R H 2 B SN I R T
1, 4> TS RERG N, lf 1 A B I 0, T4 D) TR
N2 (8] B e &2, E T 0 s R N B iR T o A RN I
J¥ 4 80 °C B, Al if J5 2R £ 2235 5] 98. 69% |, 4k L2 T+
o ek JBE 76 38 D ) R T SOR K, AT A BB R
F 2 B8, W SN IR A 80 °C A5 L
2.2.3  HER R A R A5 IR
TEIRJEESE] 5 h g dkHUE 400 o/ min 2 it B
80 CHIAMET , 5 8 H g iod 2 5 4500 Al 18 Ji % 1) 5%
M), R R 3 s A 00 R R 1.0 £i5 (1. 05 % 1. 10
5 1. 15 %A 1. 20 £, 455018 4 FrR
100

96 -

T JE 2 /%
S

1.00 1.65 I.IIO 1.‘15 1.I2()
R PR A
B4 R Al [ Y S
Fig.4 Effect of formic acid dosage on

selenium reduction rate
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Table 5 Selenium powder standard ( mass percent )

107°
Jt% Hg As Sb  Te Fe PbNi Bi
a3 <5 <5 <10 <10 =<5 <5 <5
JCZE Al Si S Sn Cr Co Mn
SEOs8 <9 <20 <5 <10 <10 <I0
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Table 6 Test results of high purity selenium

products (mass percent) 10°°
Jt%E  Cu Hg As Sh Te Fe Pb Ni Bi
Fw <3 <3 4 <3 <3 <3 <3 <3 <3
JLE Mg Al S S Sn Cr Co Mn
e <3 <3 <10 <15 <3 <3 <3 <3
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impurities and selenium reduction by the reactive zone refining

Preparation of high purity selenium by ion adsorption-formic
acid reduction process
LI Xiaoheng' >, CUI Yutao'*’, LIAO Zhongyi ">, CHEN Junhua'*’, TIAN Jing"*"
(1. Henan Key Laboratory of Comprehensive Utilization of Gold Resources, Sanmenxia 472000, China;
2. Henan Engineering Research Center for Comprehensive Utilization of Gold Resources, Sanmenxia 472000, China;
3. Henan Zhongyuan Gold Smelter Co. , Lid. , Sanmenxia 472000, China)

Abstract; In view of the problems of poor adaptability of raw materials and incomplete separation of impurities in
the current preparation methods of high-purity selenium, such as oxidation volatilization method, regional melting
method, vacuum distillation method, etc. , this paper uses crude selenium dioxide ( purity 98% ) as raw material.
The 4N high-purity selenium was prepared by ion adsorption impurity removal-formic acid reduction process, and
the optimization parameters of the process were investigated by single factor test. The following main conclusions
were obtained. In the resin impurity removal stage, the removal rates of tellurium and arsenic were mainly
investigated (other impurities had little effect on the preparation of high-purity selenium). When the solution flow
rate was controlled at 2 BV, the removal rates of tellurium and arsenic were more than 99% and 96% |,
respectively. The optimum process parameters for the reduction of selenite by formic acid were as follows: reaction
temperature 80 °C, excess multiple of formic acid 1. 1 times, stirring speed 200 r/min and reaction time 4 h. Under
these conditions, the reduction rate of selenium was more than 99% . The 4N high purity selenium prepared by this
method meets the requirements of standard YS/T 1354—2020 °selenium powder’. The results of this study can
provide data and technical reference for related enterprises to prepare high-purity selenium.

Key words: crude selenium dioxide; 4N high purity selenium; ion adsorption; remove tellurium arsenic; formic

acid reduction



