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Novel technology for preparation of sodium
pyroantimonate from alkali leaching residue of high arsenic dust

YI Yu, SHI Jing, TIAN Qing-hua, GUO Xue-yi

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: A promising process, including sodium sulfide leaching and air oxidation, was proposed to prepare sodium
pyroantimonate from alkali leaching residue of high arsenic dust. The results show that the leaching efficiency of
antimony is 84.81% under the conditions of sodium sulfide concentration 100 g/L, sodium hydroxide concentration 40
g/L, time 3.0 h, mass ratio of liquid to solid 5.0, temperature 90 “C, stirring speed 400 r/min. The antimony is precipitated
from the leaching solution containing antimony. The precipitation efficiency of antimony is 98.51% under the conditions
of air flow rate 1.5 L/min, time 3.0 h, temperature 60 ‘C, stirring speed 300 r/min. The sodium pyroantimonate is
obtained from oxidation precipitation containing antimony by the processes including HCI dissolution, hydrolyzation and
conversion. The antimony can be effectively extracted by sodium sulfide leaching from alkali leaching residue of high
arsenic dust, and sodium pyroantimonate product can be made by air oxidation. The experimental process is simple, clean
and low cost, which is promising for industrialization in the future.
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Table 1 Chemical component of high arsenic dust and alkali

leaching residue

Mass fraction/%
Element
High arsenic dust Alkali leaching residue
As 6.86 0.19
Sb 9.55 10.77
Pb 49.13 55.70
Sn 2.80 3.30
Zn 2.40 2.90
Cu 1.10 1.40
Fe 1.80 2.20
S 5.50 8.83
In 0.26 0.39

*—PbS
! =—NaSb(OH),
= Sb203

10 20 30 40 50 60 70 80
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B 1 e iR ) XRD 3%
Fig. 1 XRD patterns of alkali leaching residue of high arsenic
dust
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Fig. 2 Effect of sodium sulfide concentration on leaching

efficiency of Sb
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Fig. 3 Effect of sodium hydroxide concentration on leaching

efficiency of Sb
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Fig. 4 Effect of reaction time on leaching efficiency of Sb
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Table 3 Optimal experiment results of alkali leaching residue of high arsenic dust by sodium sulfide leaching

Experiment  Volume/

Leach solution/(g-L ")

Leach residue/%

Mass/g
No. mL As Pb Sn Zn Cu Fe In Sb
1 395 50.7 0.021 0.025 0.55 0.0021 0.0033  0.021 0.0045 1.93
2 410 50.6 0.020 0.023 0.48 0.0023 0.0032 0.018  0.0044 1.91
3 405 50.6 0.016 0.026 0.52 0.0020 0.0027  0.020  0.0040 1.98
F 4 mRHA TR AT A B A SER TR T R R R

Table 4 Leaching efficiencies of main elements in sodium sulfide leaching experiments of alkali leaching residue of high arsenic

dust under optimal experiment

Experiment Leaching efficiency/%
No. As Sb Pb Sn Zn Cu Fe In
1 7.28 84.85 0.030 10.97 0.048 0.16 0.63 0.76
2 7.19 85.09 0.028 9.94 0.054 0.16 0.56 0.77
3 5.68 84.48 0.031 10.64 0.047 0.13 0.61 0.69
Average 6.72 84.81 0.030 10.52 0.049 0.15 0.60 0.74

Leaching efficency of Sb is based on composition of leaching residue, leaching efficiencies of others are based on composition of

leaching liquor

x5 RIELE N

Table S Chemical component of leaching residue (mass fraction, %)
As Sb Pb Sn Zn Cu Fe S In
0.15 1.91 64.19 3.56 3.48 1.68 2.65 12.99 0.47
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Fig. 7 XRD pattern of sodium sulfide leaching residue
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Table 6 Chemical component of leaching liquor (g/L)
Sb Sn As Pb Cu Fe Zn
12.01 0.52 0.01 0.018 0.0024 0.02 0.0018
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Fig. 9 Effect of reaction time on precipitation efficiency of Sb
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Table 7 Chemical component of sodium pyroantimonate

(mass fraction, %)

Sb Na Sn Si Pb Fe
47.9 8.54 0.23 0.033 0.026 0.019
S Zn Cu A\ Cr
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Fig. 11 XRD pattern (a) and SEM image (b) of sodium

pyroantimonate
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