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Tab.1 Main compositions of materials
B ik Sh/% S/% As/% Pb/% Cu/% Se/ % Bi/% Au/(g-t™!)
1 61. 66 26. 46 0.09 0.25 0.004 5 0. 000 4 0.001 0 —
2 60. 72 25.23 0.12 0.25 0.004 5 0. 000 3 0.001 0 —
3 58.23 23.92 0.13 0.21 0.004 3 0. 000 4 0.0010 —
BERTE 4 57.96 22.94 0.12 0.22 0.004 0 0. 000 4 0.0010 —
5 54.96 21.63 0.09 0.23 0.003 6 0. 000 4 0.001 0 —
6 53.76 20. 64 0.12 0.32 0.004 6 0. 000 3 0.001 4 —
F-HME 57.88 23.47 0.11 0.25 0.004 2 0. 000 4 0.001 1
1 52.70 24.10 3.15 0.20 0. 040 0.0005 0.0015 97.08
2 54. 61 25.08 2.72 0.21 0.043 0.000 7 0.001 6 92.25
3 27. 11 14. 80 1.50 0.26 0.079 0.0270 0.001 8 90. 00
A 4 27.22 14. 44 1.56 0.25 0. 082 0.0280 0.0016 91.30
5 47.23 23.62 1.03 0.20 0. 026 0.001 3 0.001 6 55.30
6 48.08 24. 69 0. 84 0.21 0. 029 0.001 4 0.001 4 55.15
FH{E 42.83 21.12 1.80 0.22 0. 050 0.009 8 0.001 6 80. 19
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Tab.2 Mass ratio of antimony to impurity elements in antimony concentrate and gold-antimony concentrate

B Sh/S Sh/As Sh/Ph Sh/Cu Sh/Se Sh/Bi Sh/Au
ki 2.47 526 231 13 780 144 700 52618 —
AT 2.03 24 195 857 4370 26 769 5341
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Fig.1 Flowsheet of antimony smelting from

stibnite and antimony-bearing gold concentrate
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Tab.3 Comparison on physical properties of two

kinds of granular materials

BB, BREEAHE KR
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ST 8 ~40 >80 >90 B 5-~8

HEW 5~80 60 ~ 80 50 ~ 80 Dy 25 5~8
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Tab.4 Main Components off smelting products from blast furnaces
72 ) Sh/% FeO/% Ca0/% Si0,/% MgO/ % AL, 05/% S/% Auw/(gt™h)
TSN 1.02 25. 83 18. 85 42.36 — 4. 04 2.5 —
B 13.72 30.91 6.43 0.57 2.5 0.93 27.01 —
A B 81. 80 0.223 0.59 2.79 2.18 0.39 0.287 —
FBh 92.43 1.88 0.57 0.11 — — 2.35 —
TR 1. 68 25.32 16.75 43.34 2.36 7.85 2-~3 0.2~0.5
B 8. 65 32.56 7.25 1.23 2.83 0.74 25 ~30 5~10
e B4 79. 80 0.215 0.63 2.13 1.16 0.02 0.2~0.3 2.0~3.5
s 93. 68 1.73 0. 65 0.15 — — 2-~5 500 ~ 1 000

0.5 g/t, flifHE B e . 8680 865 h 86 & 1 1L
RO BE S B AR, U 8. 65% , (HIE BB P
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e, I 25 G B R . S KUl BT 7 4 B Y
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NEA &, TS B a & B, PR
SHER, SHBE PR 500 ~ 1000 g/t
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Tab.5 Mass ratio of antimony to impurity elements

in antimony oxide

AR Sh/%  As/% Pb/%  As/Sb  Pb/Sb
BREREEEKY  81.80  0.50 0.48 0.49 0.59
BAETERER 79.80  2.20 0. 40 2.76 0. 50
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Tab.6 Temperature controlling on the reduction
and refining C
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Tab. 7 Main components of by-products from

reduction and fefining

B ¥ Sh/%  As/% Pb/% Auw/(g-t™")
wWE 54.6 1.0 0. 50 —
BEREWT HWAE 32.45  0.01  8.76 —
g 25.62  14.00  0.58 —
WE 55.34 .52 0.50 <0.2
A Byl 31,55 0.01 8. 88 <0.2
g 26.80  22.56  0.46 <0.2
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Tab. 8 Product quality of antimony ingot
. Sh(=)/ FERFT<
[ b B b e
% As/% Fe/% S/% Cu/% Pb/ % Se/% Bi/ % Cd/%  BA/% Auw/(g-t7!)

FEl#5% Sh99. 70 99. 70 0. 05 0.02 0. 04 0.01 0.15 0.003  0.003  0.001 0.15 —

E 45 Sh99. 65 99. 65 0.10 0.03 0. 06 0.05 0.30 — — 0.35 —

% Sh99. 50 99. 50 0.15 0.05 0.08 0.08 — — — — 0.50 —

ol 1# 5 5E 99. 86 0. 045 0. 008 0. 008 0. 003 — 0. 005 — 0.14 <l.5

ol 2 Bk 99. 66 0. 095 0.01 0.02 0.04 — 0. 005 — 0.34 <1.5

BEBhEE 99. 65 0.05 0.02 0. 04 0.01 0.15 0.005  0.002  0.002 0.35 <3
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Comparison of antimony pyrometallurgy technologies for Sb
concentrate and Sb-Au mineral
JIN Gui-zhong' , LIANG Jun-jie', FAN Wei-xing', LIU Wei-feng’
(1. Hsikwangshan Twinkling Star Co. , Lid. , Changsha 417500, China;
2. Metallurgy and Environment Institute, Central South University, Changsha 410083, China)

Abstract: In this paper, based on the brief introduction of component differences between Sb concentrate and Sb-
Au mineral, the detailed comparison is made for the technical parameters of the two minerals in the technological
process of blast furnace smelting-reverberatory furnace refining. At first, the most difference between Sb concentrate
and Sb-Au mineral is the different contents of As and Au, which will bring adverse effects on the pelletizing
process; secondly, during the blast furnace smelting process of the two minerals, most Sb, Pb and As will enter
antimony-oxygen powder, and most Au in the Sb-Au mineral will be enriched and enter the precious Sb; finally,
the two kinds of concentrate are smelted to produce antimony-oxygen powder, which is subject to reductive smelting
and oxidizing refining to produce qualified antimony ingot. However, the Au in the antimony-oxygen powder
produced from Sb-Au mineral will continue to be enriched and enter the antimony ingot, which will increase the
difficulty of post-processing. The technological processes of antimony pyrometallurgy for Sb concentrate and Sh-Au
mineral are almost the same, the differences are that the output of arsenic-alkali slag is different and the Au
distribution in various products is different, the precious antimony smelted from the Sh-Au mineral is an important
raw material for gold extraction.

Key words: Sb concentrate; Sb-Au mineral; blast furnace smelting; reductive smelting; refining; precious

antimony ; gold
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