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Table 1 Chemical compositions of raw material
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Fig.1 XRD pattern of raw material
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Fig.2 Extraction of antimony and mercury from

complex ore by volatile roasting process
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Fig.3 Relationship between Gibbs free energy and

temperature of reactions by volatile roasting process
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Fig.4 Predominance diagrams of Sh-S-0

system at different temperatures

1.4 K5

RIS SRR 5 P B B T 2 B SR FE A il
SEE R I S SR R T et . Xt
SRR B FOR SR BET T, B ORI R
TR (1) 3,

Wk =
TR () ot x kLB - i o Gl) vl < i B | o
SRR (R) & x BB

2 ZRSHHE
2.1 EFEMENELERRE
2011 BrBRiRBERBE R AR

Kbl E 2 R W Bh ORI K B BRI R
Z—  BUERFBEHS ] 50 min G Kk 20 Lemin ™" R}
JZIEJE 6 em, % A A B e i (473 K573 K|
673 K .873 K. 1073 K.1273 K.1373 K) T 3£
SAACHE 2R e IR X B ORI S AR R 25 3
5 iR

HIPEL S w0, BrURL R Bl ORI A AR B R BE IELE 1Y
Thi MTZ WG K, AR B 473 K T 3] 573 K, 5k
A A 58. 87% Mg TR 2 98. 95% , BEAA T Y
Thimi, HeS 45 A0 AR i A SR RN, Ak 2Tl
XF AR K AR, JRURE P A R AE AR BE RO 42
K AE 673 K AR 1F T, 845 A R 0 3.36% , MR A
2 ATHITEZIRBE S5 Sh, S, I FIZ8 UL 2K
0,{H & Sb, Sy 7E k% He 1 F F A A= 4 Ak S bz A2 )i
Sb, Oy, ZiE T Sb, 05485 T Sb, S, K BEA T
TEARIE T, WP R A TR = )2, A RE

KrbelRE/K
B S  Rrbeil X g R R AR
Fig.5 Effect of roasting temperature on

volatilization rate of antimony and mercury
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Fig.6 Effect of roasting time on volatilization

rate of antimony and mercury
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rate of antimony and mercury
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Thermodynamic analysis and separation on antimony and mercury from
Sb,S, —HgS - O system
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WANG Yong', YANG Hongzhi'
(1. Guizhou Gravity Technology Environmental Protection Co. Ltd. , Tongren 554300, China;
2. School of Materials and Energy Engineering, Guizhou Institute of Technology,Guiyang 550003, China)

Abstract: The antimony and mercury minerals contained in the antimony mercury coexisting ore cannot be obtained
through mineral processing to obtain independent mercury concentrate or single antimony concentrate. However, in
the case of mixed flotation, the sulfide minerals of antimony and mercury can enter the antimony-mercury composite
concentrate with high recovery rate. The thermodynamics of separating antimony and mercury from antimony-
mercury composite concentrate by volatilization roasting and the process conditions of selective oxidation
volatilization roasting were studied. The results show that the heating-up is beneficial to the reaction, the main
products are Sb,0, and Hg”, and the roasting temperature should be less than 1323 K ;the saturated vapor pressure
of various substances in antimony-mercury composite concentrate is different, and the volatilization order is Hg—
HgS—Sb, 0,—Sb,S;—Sb;the oxidation order of Sb,S; is Sb,S;—Sb—Sh,0,—Sb,0,—Sh,0;; high temperature,
high oxygen potential and low sulfur potential are beneficial to the oxidation of antimony, the optimal process
conditions for selective oxidation volatilization roasting are as follows: the roasting temperature is 1 273 K, roasting
time is 30mins, material layer thickness is 9 e¢m, blast volume is 15 L+ min ™', under these conditions, the
volatilization rate of antimony is more than 96. 87% , and the recovery rate of antimony oxide powder is more than
96% , volatilizaion rate of mercury is greater than 99. 99% , and recovery rate of mercury is more than 98% . The
study provides preliminary feasible experimental conditions for industrial production of antimony mercury
separation.
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