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Study on Comprehensive Recovery of Valuable Metals in
Sulfur Concentrates by Chlorination Roasting
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Abstract: The sulfur concentrate of Yinshan contains 1.40 g/t of Au, 21.0 g/t of Ag, 0.17% of Cu, 47.08%
of S and 41.21% of Fe. It has high economic value, and it will cause waste of resources if it is only used as
a sulfur concentrate for sulfuric acid production. The process conditions of "oxidizing roasting-calcination
granulation-chlorination roasting" were studied for the sulfur concentrate. The large-scale test results
showed that the final metal volatilization rates were 96.72%, 90.91% and 52.48% for Au, Ag and Cu,
respectively. The resulted iron pellet contains 60.72% of Fe, and its compressive strength is 2.105 kN
which meets the requirements of grade III, realizing the comprehensive recovery of valuable metals in
sulfur concentrates. Due to the expansion of the calcination equipment and operation in the plant test, the
volatilization rate of copper is far lower than that of the small-scale test, which should consider the
difference in practical production. The mechanism analysis showed that necessary measures should be
taken to inhibit the decomposition of calcium chloride at lower temperature and improve the utilization
rate of calcium chloride.
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Tab.1 Analysis results of main chemical composition of sulfur

concentrate
B Au Ag S Cu Pb Zn
i 140 g/t 21.00 gt 47.08% 0.17% 0.028% 0.027%
Mo As Sb Fe C Si0, Al
48 030% 0.035% 4121% 0.039% 3.85% 0.80%
&5 CaO MgO K, 0 Na0
&8 0.08% 0.075% 0.28% 0.080%
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Fig.1 Effect of roasting temperature on

removal rate of arsenic and sulfur
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Tab.3 Results of pellet binder dosage test

FhZEFILE B (SN & L)/ %

EFRVETS  AIRYUR

SRR BRFE/KN
i+ 2.0% + NJ-1 Fi 4577 0.5% 3.7 2.08
JE2iE £ 2.0% + NJ-1 KigE 7 1.0% 5.8 2.12
i+ 2.0% + NI-1 fi 4557 1.5% 6.5 2.10
JEZiE £ 1.0% + NJ-1 KigE 7 1.0% 5.0 1.88
222 REWEYTE
WRIEE: FREL 700°C HIEALRERD, BB 24

FPE, ff B BImCN 2% 0E 1. 1% RSE
FINI-1, PAK 6%MIEAHIRL. BRI T 5=
B Bl AT S AR b, TR RF 1200°CTEIR Kike 1.0
h, REf ARAEA A B, AR BRIEAT 79 T 5
W, HERITHUREEN, SR NE 4. R4 4
BRI, BEEBTAEREM, ARk, HEkimEH
FEIEAIEIN . 040 9-0.038 mm 4 70.0%HK,
AR BRIV o P R A BRI 58 EE 38 T kA

2.3 SHEEFERE
2.3.1 SALRERElEE

WISt FREL 700°C AL D, B &
-0.038 mm 5 70.0%, BN 2.0%[Z3H 1+ 1.0%K545
A NI-1, PAK 6.0%M) & A0S HIRL. A BRI T 5 7E
e B g AT SR, ORI BOE IR RIS
5 1.0 h, R ARFEAHEELE, TRk 32 2
TLEREE, ITEERE, ERILE 2.

100 5 o) o)
80 |
560 B 65— 7
x40
¥ —O0— Au
20 —0— Ag
—&—Cu
0 L
1000 1050 1100 1150 1200 1250
AR BEIRFE(T)/C

B2 REPSRENT & RARIER R KEN
Fig.2 Effect of roasting temperature on

volatilization rate of gold, silver and copper
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Fig.4 The AG’-T figure of main CaCl, decomposition chemical reactions during chlorination roasting
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