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Green and high—efficiency smelting process for refractory
lead-tin symbiotic concentrate

ZHAO Shenglin', NAN Tianxiang®

(1. Guangxi Institute of Science and Technology Information, Nanning 530022, China;

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

Abstract: In this paper, a smelting process of "low temperature smelting of arsenic —-reduction and sulfur-
fixing" was developed for handling refractory tin —lead symbiotic concentrate. Compared with traditional
oxygen —enriched top —blowing and bottom —blowing tin —lead reduction process, the new process boasts
prominent advantages: the direct recovery of tin and lead are close to 98.5%, with an increment of 60%~70%
and 70% ~90%, respectively; the reduction reaction temperature is reduced by 300~600 °C, the two-stage
heating can effectively avoid the emission of lead, arsenic and other heavy metal dust and the low -
concentration SO,, and the one—step refining method can greatly improve the recovery rate of tin-lead and
reduce costs. The best process parameters for arsenic solidification reaction are: reaction temperature, 200~
300 °C; reaction time, over 20 min; the dosage of arsenic solidification agent, more than twice the theoretical
mass of As oxide in tin—lead concentrate; the arsenic content in lead—tin alloy and flue gas, stably at 0.0003%
and 0.003%w, respectively. The best process parameters of low—temperature smelting of reducing agent are:
reaction temperature, 750~1 200 °C; reaction time> 80min; ratio of the dosage of reducing agent to the mass of
tin—lead concentrate>5%; the dosage of sulfur—fixing agent, 0.5 times or more of theoretical mass of metal

sulfide in tin—-lead concentrate; the direct recovery of Sn and Pb in tin-lead alloy, stably at 97.2% ~ 98.1% and
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95.4%~98.2%; sulfur element in tin—lead alloy, stably at about 0.001%.

Keywords:lead—tin concentrate; arsenic treatment; reduction and sulfur treatment; low temperature smelting
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Fig. 1 Flow chart of traditional smelting process
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Tab. 1 Main chemical composition of different

tin—-lead concentrates
AT TR AR, %

R Sn Pb S As Fe Cu SiO, CaO

BEREHT A 29.11 3339 17.18 0.01 1.12 0.07 2.17 0.00
PEEAEY B 3830 2375 7.85 233 553 240 412 0.30

BERSTT C 42,01 1342 7.19 0.01 112 0.07 2.17 0.00
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PbO,+C=Pb+CO, (5)

2PbS+2MeO+C=2Pb+2MeS+CO, (6)
Sn0,(s)+C0=Sn0(s)+CO, (7)
Sn0(s)+CO=Sn(1)+CO, (8)
SnS+CO+MeO=Sn+MeS+CO, (9)

SnS,+2C0+2Me0=Sn+2MeS+2CO, (10)
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Fig. 2 Flow chart of new smelting process
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Fig. 3 Effect of reaction temperature on arsenic

content of alloys and smoke
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Fig. 4 Effect of reaction time on arsenic content of

alloys and smoke

2.1.3 B AR A E T E AR E e

B0 2% 1 S 11 6t 2 157 IR 8] 45 min [ 652 17 T
JE 250 °C 1 Pt Eh o e B B, F 8 B B 7 i
(9 4 A%, 34 JL 1 B L 800 °C 3t Jit I i Sz 1 i
6] 120 min, & J5U5) 8O 80 8 8500 57 R 1Y
15% | 181872770 9 P 2 800 A A 7 v <6 s A Ak 40 2238 I
V7 Ay 4z g T A B T 1Y 1.5 %, 25 S [ S it
X B B R A A BRI SR AN 5 TR

0.002 4F ——P-As_Pb-Sn(A) 40.020
0.002 2L —*—P-As_Pb-Sn(B)
<0002 oF -P-As_Pb-Sn(C) 10018
E: 0‘001 ob :: :TG—AS_P})—SH(A) 40.016
g 0. _ . _TG-As_Pb-Sn(B) ] &
20001 6f " TG-As_Pb-Sn(C) 0.014 =
i@ 0.001 4 I TG-As {0012 =
420.001 2 o010 ¢
S
0.000 6 10000
0.000 4 S v .y 0004
0.000 2f ) . - 10002
0 2 4 6 8

[ e 0] S A 0 A /58 42 0 B e A
5 EMFIAENGHREENMESSHENZ N
Fig. 5 Effect of dosage of arsenic—fixing agent on

arsenic content of alloys and smoke
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Fig. 6 Effect of reaction temperature on recovery

rates of lead and tin
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lead and tin
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sulfur content of products
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