F20BH T
Vol.21 No.7

TERERERFIR

The Chinese Journal of Nonferrous Metals

201147 H
Jul. 2011

TEHES: 1004-0609(2011)07-1705-08

DR AR ER RN F

R, & R, # B

(ARG R e SR B, i 063009)

& 2. XA HSC Chemistry 5.0 #4125 53 HT AR FUAS RS GFURIILIE 45 10T A B 5 g™ o i 46 28l % A
RIS A SERATIONE . SRR FEMETEURT, BN Ar KIS As &R REFEIRIA R O, 70 k. 12
F AR PRI SRR, B A A R AUR TR ENE B CO Fr . 4 CO sk miltt, 0, & CO, fgHI 591k
ZMRRIE RSN, ARHER: 4 CO & 8 BURIT, O, MAFTEAF T s, 1H CO, IFIEMITHES . ARTEMFI R
SR BERA R TR, SR g R SO S R AW G . ARG E AR EGRIS R UR T, T8
JIEELAT B, AT RESRAT— i i e

KR O A e BT

PR HS: TFSL TEREERD: A

Thermodynamics of arsenic removal from arsenic-bearing iron ores

ZHANG Shu-hui, LU Qing, HU Xiao

(College of Metallurgy and Energy, Hebei United University, Tangshan 063009, China

Abstract: The effects of different atmosphere and temperature conditions on the equilibrium species and arsenic removal
about arsenic-bearing ores from South of China were investigated by HSC Chemistry 5.0 thermodynamic analysis
software. And some experiments were made to verify the thermodynamic analysis data. The results show that the increase
of Ar and initial As content can improve arsenic removal due to the decrease of the partial pressure of O,. In the reducing
atmosphere, arsenic removal requires an appropriate CO concentration of the system. When the CO concentration is high
in the system, O, and CO, promote the arsenic removal by slaking down the strong reducing atmosphere. When the CO
concentration is low, O, has a negative effect on the arsenic removal but the effect of CO, is feeble. A rise of temperature
enhances the arsenic removal in any atmosphere. The experiment results are in good agreement with those of the

thermodynamic analysis. But in the oxidizing or strong reducing atmosphere an appropriate arsenic removal can be

obtained due to dynamic limit.
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FeAsS JERAF(E . 4 CAT HI# ) 225088 v %11, FeAsS
1E 220 C Rl A1 B AR SN
2FeAsS=2FeS+As, (g) (D)

TE9 8 ATE AT Asa(g) T H AL A AsO A%,
= Q)FTR:

As ()70, (2)=2As0(g) (2)

B, 47 0, 73k p(0y)id 5 & CaO. ALO;. MgO
M1 Fe,05 741, A Tyt S8 A0 O [l A iR £, 4n =X
3)~(8)i:

4AsO(g)+0, +2Ca0=2Ca(AsO,), 3)
4/3AsO(g)+0, +2Ca0=2/3Ca, (AsO, ), (4)
4AsO(g)+0, +2MgO=2Mg(AsO, ), (5)
4/3As0(g)+0, +2Mg0=2/3Mg, (AsO, ), (6)
4/3AsO(g)+0,+2/3Fe,0,=4/3FeAsO, (7)
4/3AsO(g)+0,+2/3A1,0,=4/3A1As0, (8)

EIBJRTE S, #49r Asy(g)& il [ V(9) JE 1k
AsS SR AHATIRJEPE ARG, T S TR ] A fi
ek, n(10)~(11)Fi7s:

As, (2)+25S0, +4CO=2AsS+4CO, 9)
As, (2)+Fe,0,+3CO=2FeAs+3CO, (10)
2AsS+CO+Fe,0,=Fe,As+2S0,+CO, (11)
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Fig.1 Overlapped predominance area phase diagrams of
Fe-As-O, Ca-As-O (a) and Mg-As-O, Al-As-O (b) systems at
glp(As)/p°1==7
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Fig.2 Equilibrium oxygen partial pressure of Eqs.(3)—(8) at
600—1 400 C and Ig[p(AsO)/p®1=—3.425
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Table 1 Initial condition for equilibrium analysis

Species  AlLL,O; CaO  Fe,0; Fe;O4, MgO MnO

Amount/mol 2.65 3.13 10.0 26.7 4.05 0.789

Species MnO, SiO, FeS FeAsS  As,S;

Amount/mol 0.338  17.100  2.13 0.300  0.038

3 HEERRS

3.1 EHESEH

3 BT N SR AT E 1 kmol Ar AR LI
4 400~1 200 C I ALV HTZH . HHIE 3 AT,
MR FEAR T 800 CHY, fifi - ZE LA Mg(AsO,), TEAAFAE
600 ‘CLL LB, AlAsO, B Mg(AsO,), A “T-fiif
P A AsO(g)MAE i)/, 1 100~1 200 CHY
HE BN 1%/ . SR, fEZ4HRCA 0.1 kmol O,
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XA SO, R g9
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Fig.3 Equilibrium compositions for arsenic in 1 kmol Ar at
400—-1200 C
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Fig.4 Effects of Ar and initial As contents on arsenic removal

of arsenic-bearing iron ores at 400—1 200 ‘C
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Fig.5 Effects of Ar and initial As contents on oxygen partial
pressure of system at 400—1 200 ‘C
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i
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Fig.6 Equilibrium compositions for arsenic in conditions of
5 kmol Ar, 3.76 mol As and 400—1 200 ‘C
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Fig.7 Equilibrium compositions of arsenic in conditions of
0.9 kmol Ar, 0.1 kmol CO and 400—1 200 C
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Fig.8 Equilibrium compositions of arsenic in conditions of
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Fig.9 Effect of CO-Ar mixed atmosphere on arsenic removal

of arsenic-bearing iron ores at 900—1 200 ‘C
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Fig.10 Effects of O,-CO-Ar(a) and CO,-CO-Ar(b) mixed
atmosphere on arsenic removal of arsenic-bearing iron ores at
1100 C
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Fig.11 Effect of mole fractions of CO and O, on arsenic

removal of arsenic-bearing iron ores at 400—1 200 ‘C
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Fig.12 Effect of reduction atmosphere on arsenic removal of

arsenic-bearing iron ores at 900 ‘C
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