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Production of antimony by directly reducing matting smelting
of stibnite concentrate
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Abstract: In order to eliminate the serious environment pollution of the low concentration sulfur dioxide smoke
produced commonly in our antimony smelters, the reducing-matting-smelting process, which is a new smelting
process, was proposed. The effect of technical conditions such as smelting temperature, smelting time, the amount
of pyrite cinder and additive on the direct recovery ratio of antimony were investigated by the method of single-factor
experiment. The results show that the optimum conditions are that the reducing-matting smelting is carried out at
1100 C for 2 h, then the smelting temperature raise to 1 200 C for 50 min. The amount of pyrite cinder is 1.2 times of
its theoretical amount, the addition amount of soda and sodium sulfate is 5% and 24.2% to the amount of stibnite concen-
trate respectively, when the total amount of sodium is 10% . Under the optimum conditions, the direct and total recovery

ratio of antimony is 87.02% and 97.79%, respectively, and the fixed ratio of sulfur is larger than 99% .
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Fig.1 Principle flow sheet for reducing-

matting smelting of stibnite concentrate

2 S R

W JFIERE R R 7 1000~ 1300 CRE
R FOE SR IS BT, SRR s AR
YIS O8RS AR, SR )G FeO SR AL BA K B ik
JRF R AR RS Y, AR SRS 4 Rk
b, N A

3Fe203+ C= 2Fe304+ CO (1)
Fes04+ C= 3FeO+ CO (2)
Sb2Ss+ 3FeO+ 3C=

2Sb+ 3FeS+ 3CO (3)
Sh,S3;+ 3FeO+ 3CO=

2Sb+ 3FeS+ 3CO: (4)

SRSk, JEURL R KA B SR TR N, A
JRE R R BOR I 2 O . S IR S AR AL

R GALBRE AL

Table 1 Chemical composition of stibnite ore( mass fraction, %)

M aterial Sh S Fe Pb Au Ag Si02 Ca0 Al203
Stibnite concentrate 48. 15 21.82 2.46 0. 085 3.1x10° 7 2.20% 10~ * 16. 94 0. 69 2.16
Chashan ore 55.55 22.51 0.55 0.010 4.5x 1073 1.37x 10" 3 21.31 1.52 0.40
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Table 2 Chemical composition of assistant material( mass fraction, %)

M aterial S Fe Au Ag Si02 Ca0O Al20s3 C

Pyrite cinder A 1.69 46. 50 2.6x1074 1.1x1072 15.78 3.48 1.91 -

Pyrite cinder B 1. 82 51.77 4.3%x10° 3 3.6x 103 11.90 3.84 2.14 -

Coal powder 3.01 - - - 6. 66 0.83 4.81 82.33

Lime powder - 0.77 - - 18.19 80. 00 1. 88 -
B R ARG SR RN, R A =T R . BRARHR BE A LL B, fR4F R IR
3Na:COs+ Sh2S3+ 6C= P, ARTE S SEAEE R, BRIGY
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Fig.2 Effect of smelting temperature on

direct recovery rate of antimony
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Fig.3 Effect of smelting time on

direct recovery rate of antimony

H I 3 Ay, ASFERORE T T, 4R E Ik
R N I ) AR AL AT B AR o S AR T R
30 min B, B NI TR RTSE K, 4 6 1 T OR 2%
23 . RNEEE 1 h M2 30 i, &EEH
WRBEZ B 67. 04% EFHE 78.79% . {H It )5 4k
BRAEK e NI R, 48 BRI B i R B, X



* 1314 -

hEA SRR

2005 4E 8 H

BT & BB R MR B2 . S ORAER 2R 50
min I, 48 B I BRI [R] (1) A8 A4 2 Uk
M2 . 76 2 h W, 4886 H W 0 Hh 38 i 2
79.99%, b5 4k S IE K RN I ), 4 ) B 1 EOI
K2 N . el CLAIW, BRAGBRRE DT 116 IR i
BRNVARTEGE, T 1~ 1.5 h PEVATIE ST . 244
RIS TEIA 30 min B, BT ORUR I TH A, KWV 3 h
JaA BB B Em e EE N ERCE . T 4650
B, $REAEFERCR, [F B K& E 4R B IR,
AE RV IR A 2 h, CREEETE 4 50 min .

3.3 FREIMAER N

P bR T LG T R, o B AR B ) e v
i, G R A KO =Y 8 R .
SCHE 1100 CHRE T M 2 h, FR i RE T 5
1200 °C, FFfR¥E 50 min . SEEG S5 R ANE 4 Fiox .

|

~] ~l1 o0 oD
< w < wn
T T T

Direct recovery rate of Sb/%

™
th
T

N
<

80 90 100 110 120
Addition amount of pyrite cinder/%
B4 Bedltin A= < e 8 R 15

Fig. 4 Effect of pyrite cinder addition amount on

direct recovery rate of antimony
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direct recovery rate of antimony
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Table 3 Mass of product and its chemical
composition under optimum condition
Mass/ Chemical composition(mass fraction, %)
Product
g Sb Fe S Na Ca0O Si02 Au Ag

Alloy 154. 5 50.02  31.94 8. 68 = = = 5.0%x10° 3 6.5% 10>

Matte 139 6.25 51.54 31.72 2.44 - - 4.0%x 10773 2.0x 1073

Slag 190.5 1.29 11.32 225 7.73 16. 40 47.27 4.1%x10° 3 6.0x 10" *

* 4 KSR SR
Table 4 Metal balance under optimum condition
Input Output
Element
Ore Pyrite  Soda Na2SO4 Coal Salt Lime Total Alloy  Matte Slag Soot T otal
ml g 111. 10 - - - - - - 111.10 91.18 8. 69 2. 460 8.77 111. 10
> w/! % 100. 00 - - - - - - 100. 00  82.07 7.82 2.210 7.90  100. 00
ml g 1.10 146.70 - - - - 0.27 148.10 49.35 71.64 21.560 5.48 148. 10
Fe w/! % 0.74 99. 07 - - - - 0.19 100.00 33.34 48.40 14.560 3.70 100.00
ml g 45.02 5.16 - 10. 91 1.20 - - 62.29 13.41 44.09 4.290 0.50 62.29
> w/! % 76.64  22.78 - 0.58 - - 100.00 21.52 70.79 6.890 0.80 100. 00
ml g - - 4.34 15. 68 - 1..57 - 21.59 - 3.39 14.730 3.47 21.59
Ne w/! % - - 20.10 72.63 - 7.26 - 100. 00 - 15.70 68.230 16.07 100. 00
m/ Hg 90.00 121.8 - - - - - 211.80 77.25 55.60 78.950 - 211. 80
Ao w/! % 42.49 57.51 - - - - - 100.00 36.47 26.25 37.280 - 100. 00
m/ mg 2.73 10. 20 - - - - - 12.93 10. 04 2.78 0.114 - 12.93
& w/! % 21.11  78.89 - - - - - 100.00 77.65 21.50 0.850 - 100. 00
TR AR & R m, ik F] 31, 94% F18. 68% ) FeS AL AEABA W TR T B —F 5%
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