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Table 1 Chemical composition of arsenic-containing iron

concentrate (mass fraction, %)

TFe FeO SiO, ALO; CaO MgO As Pb P S

65.95 28.62 3.11 0.93 1.84 0.55 0.11 0.018 0.023 0.15

T2 ORI Ok 2 K

Table 2 Particle size distribution of arsenic-containing iron

concentrate
Particle size/mm <0.045 0.045-0.074 >0.074
Distribution/% 91.21 7.46 1.33
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Fig. 2 Effect of O, content on removal of arsenic by roasting
at 900 ‘C for 30 min

2) KEBELE

SR FEE X AR ™ B [T e 2 A 1) 5 ) 2
3 fiame KiBEAPEREE 0 100%N, (KGR Fibe
I 1F) 30 mino. FHIE 3 W, Bl KGRI R 0T, i
(R LI T, IX & i1 s ) i
AR REAE R B I TH s i GO, A A T ) 4%
Ko UWLEEM 750 CH % 850 CHY, T K2 I
TR, ke Tt mi g, BT, EEE R
850 CHf, As M KRKFIEFH] 80.7%, BRHAIHIESR As
ALK 0.022%. KUk, B IE E IR B R R
850 C.

3) KEet Rl 5

ERE R N 850 C o N AR E A 100%[1) ik
BAPE R, HE T Re I IR 2 RS A Bk ] v e
Rsgmy, iR 4 Proc. WE 4 TTLGEH, Uk
BRI A B 5 min ZEKZE 10 min I, As 95K R &) E
Tt MkSLAE KN a], AR R R IEAR RS, Ul
B AR AR T PR IR ] P R A 3 R 8 4 o FERE BRI 8]
10 min B, As FIHERZEN 79.3%, EREHHES As 1Y
TEOKE 0.023%.

0.06 90
185
0.05}
N 180 ¥
£ E
§ 0.04} 175 §
8 0.03} 2
8 165 2
< <
0.02} 160
0.01 IRE

750 800 850 900 950
Roasting temperature/'C

3 100%N, “U T RibE 30 min Bl SRl K 14 52 1

Fig. 3 Effect of temperature on removal of arsenic by roasting

for 30 min in 100%N, atmosphere
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Fig. 5 Effect of reduction temperature on removal of arsenic

(reduction conditions: 5%H,+ 9.5%CO. 85.5%CO,, 30 min)
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conditions: 950 C, 10%CO, 30 min)
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Table 3 Reactions involved during roasting of arsenopyrite in different atmosphere
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[12,17]

Atmosphere Reaction AG®(T)/(kJ-mol ")
Neutral (1) FeAsS=FeS+1/2As,(g) 36.36-0.064T
(2) FeAsS=FeS+1/4As4(g) —19.74-0.027T
(3) FeAsS+5/20,(g)=1/2Fe,03+1/2As,05(g)+S0,(g) —832.01+0.166T
Oxidization (4) FeAsS+29/120,(g)=1/3Fe;0,4+1/2As,03(g)+SO,(g) —792.19+0.141T
(5) FeAsS+30,(g)=FeAsO4+S0(g) —1117.77+0.323T
(6) FeAsS=FeS+1/2As,(g) 36.36—0.064T
(7) FeAsS=FeS+1/4As,(g) —19.74—0.027T
Reduction (8) 1/2As,(g)+4/3CO(g)+1/3Fe;0,=FeAs+4/3C0O,(g) —120.17+0.056T
(9) 1/2As,(g)+4/3Hy(g)+1/3Fe;0,=FeAs+4/3H,0(g) —73.77+0.014T
(10) 1/4As4(g)+4/3CO(g)+1/3Fe;0,=FeAs+4/3CO,(g) —64.05+0.019T
(11) 1/4As4(g)+4/3Hy(g)+1/3Fe;0,=FeAs+4/3H,0(g) —14.44-0.026T
(12) FeAsS+30,(g)=FeAsO4+SOx(g) —1117.77+0.323T
Preoxidizaion— (13) FeAsO4+7/6CO(g)=1/2As,0;(g)+1/3Fe;04+7/6CO4(g) —4.75—0.080T
reduction (14) FeAsO,+7/6Hy(g)=1/2As,05(g)+1/3Fe;04+7/6H,0(g) 38.67-0.120T

(15) FeAsO4+4CO(g)=FeAs+4CO,(g)

—292.75+0.019T
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(16) FeAsO,+4H,(g)=FeAs+4H,0(g) ~143.89-0.117T
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Fig. 9 Gas-phase equilibrium diagram of decomposition and
oxidation of arsenopyrite: (1) FeAsS=FeS+1/2Asy(g); (2)
FeAsS=FeS+1/4As4(g); (3)  FeAsS+5/20,(g)=1/2Fe,05+
1/2A5,03(2)+S0x(g);  (4)  FeAsS+29/120,(g)=1/3Fe;04+
1/2As,0;(g)+S0,(g); (5) FeAsS+30,(g)=FeAsO,+SO,(g);
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Fig. 10 Gas-phase equilibrium diagram of reduction of
arsenopyrite and arsenic (Inserted figure is amplified area): (8)
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Effect of roasting atmosphere on arsenic volatilization
behavior of As-bearing iron concentrate pellet

YOU Zhi-xiong, WEN Pei-dan, LI Guang-hui, ZHANG Yuan-bo, JIANG Tao

(School of Minerals Processing and Bioengineering, Central South University, Changsha 410083, China)

Abstract: Arsenic volatilization behavior of As-bearing iron concentrate pellet was studied in various atmospheres, such
as neutral, oxidation, reduction and by preoxidation-weak reduction roasting. The results show that arsenic can be
volatilized by roasting in the above mentioned atmosphere except oxidation atmosphere. The results show that arsenic
volatilization ratio of 79.33% is obtained when roasted at 850 ‘C for 10 min in N, atmosphere and the residual As
content decreases from 0.11% to 0.023%. Under the conditions of 950 ‘C for 10 min in reduction atmosphere of 5% H,
and 10% CO/(CO+CO,), As volatilization ratio and residual As content are 82.47% and 0.020%, respectively. When the
pellet was preoxidized at 750 ‘C for 10 min in air and subsequently reduced at 950 ‘C for 20 min with 5% H, and 10%
CO/(CO+CO,), As volatilization ratio of 81.75% is achieved and the residual As content decreases to 0.021%
correspondingly. The volatilization mechanisms of arsenopyrite reveal that As is capable of being volatilized in the form
of Asy(g), As4(g) as well as As,05(g). However, FeAsO,4 and FeAs are likely generated at higher oxidation and reduction
potential, respectively, which will inhibit the volatilization of As.

Key words: arsenic; arsenic-containing iron concentrate; roasting; atmosphere; volatilization
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