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Table 1 Composition of smelting flue gas (volume fraction, %)

H,0(g) Oy(g) SO,(g) Sx(g) SOs(g) Nay(g)
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S Ox(g)F HyO(g) & 5 R B ARG VERT, ARG
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SOs(g) & B MIFLMT o TS T AT AL 22 SR 2S0x(g)+
01(g)==2S05(g), WJEFEMNT7In] EARREEH, A
[FIIRLEE T 1A 57 S BT 2E 3 A AN B 2 T
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Fig. 3 Fluctuation curves of each component content of flue gas at different temperatures (p=101325 Pa): (a) 700 C; (b) S,(g);

(¢) SO4(g); (d) SOs(g)
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Fig. 4 Influence of water vapor on equilibrium compositions

with enough oxygen (p=101325 Pa)

TASKIRD>, 1E 900~1100 CYEHE K, SO,(g)& B
ARG, 1E 900 CHFZ1H 15%I1 SOy(g)F5 1k A
LAY BERER—DRK, SO(g) &&=
Wb, HIREEREE 500 CH, FEEE OL(e)RI= AN,
SOx() T ELIN 0%, KM SOy(g)k:A LEaiit A
SOs(g). HaSOu(1)« HySOu(g)55 & itk &4, HE 5(b)
R, B IR IR T AR, SOs(g) & & 5e Kg ik,
£ 700 ‘CH} SO5(g) & EAFER NI, 214 65%. H
5(c)Al %, 7E 700~1100 CYEE A H,SO4(1) & &M 0%,
B R — D K, H,SO() T ESRIE K, JHE
100~300 CYEHE W T8, S=L8 90%. HE 5(d)
AN, HoSO4(g) & bl 45 I BRI e 3 K5 b, H
TEBEAN RV N & R IR D, K EZIN 1%,

55 5@) ~ (b) () ~ (d)FIHI, 7F 700~1100 C
VAN, A EERAERMNQR), SOg)irE A
SOs(g), FAEME H,S04(g), H,SO4(g) LA 3 FIH
WP R TS, 5 T BR 25 JE Tk R, R7E Tyl
DX AR 8 2 B Y HL,SO4(g)iti . Bl IR HE—25
B, HoSOJ()E = SRIIE A, HiREN 500 CHY,
SO,(2) i 5E 4= AL, HoSO4(1) & Rk B i KL N 85%
JEME N B, SR SOs(e) & BN 15%, R
BUREETLE A, 1S H SOL(g)E 5 0,(2)F1 H0(g)
SN A R HaSO4()TTAE HaSOu(g), KA RB(11):
2S0,()+04(g)+2H,0(g)=2H,S04(1) (11)

HTFRC R AMYR MRS H0(g) MY
MEZ KT 1, WA AR ES BRI N A% R T &
& 15% SOs(g)f) “RMBER ", TN 98% I I IR i
338 °C,  FLR BRI st Bl v R i KUY,



228 4555 10

s B ESRIIA U = EARIKTE S H

10075,
X
= 80
)
7
B 60
=
8
5 40
i 0
[}
= 20 .
= 6
. é\o
700 )
emli’erature/"9C90 11000 SOQQ
X

B 5 ANEERE FHERSHSSEELILE (p=101325 Pa)

70
= 60
2

Z 5
4 —
: o
2 09 &
2 y 0.7 I
2 | 0.5 &
g 03 =
0 ‘ { ‘ ;s =
100 300 500 700 g0 oo - £
emperature/C <

|
I

Amount of O,/kmol

100°390 500 700" 9001155
Cmperatyre/C
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Tormation and inhibition of SO; in
oxygen-enriched smelting flue gas

GUO Xue-yi"2, YAN Shu-yang"? WANG Qin-meng" 2, WANG Song-song" 2, TIAN Qing-hua"?

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;
2. Cleaner Metallurgical Engineering Research Center, Nonferrous Metal Industry of China,
Central South University, Changsha 410083, China)

Abstract: In oxygen-enriched smelting process, the problems of equipment corrosion and waste acid formation are
closely related to the formation of SO;(g). By simulating calculation, the influences of temperature, the amount of O,(g)
and H,O(g), sulphates existing on the component content of SOs3(g), SO,(g) and H,SOy(1) of flue gas were studied. The
results show that, the high temperature goes against the formation of SO;3(g) and H,SOy4(1). The higher the temperature,
the less the content of SO5(g) and H,SO4(1). The less the amount of Oy(g) and H,O(g), the less the content of SO3(g) and
H,SO4(1). The amount of O,(g) and H,O(g) are the decisive factor to generate SO3(g) and H,SO,(1). Sulphates existing is
an unfavorable factor for equipment corrosion and waste acid formation. The sulphates decompose and lead to the content
of SO;(g) and O,(g) increasing at some temperature. The analysis results suggest that accuracy control of the air-leakage
rates of feed opening and flue, reducing the water and sulphates content as much as possible, and prolonging the
residence time in the furnace of raw materials can all inhibit the formation of SO;(g) and H,SOy(1), and has certain
significance on solving the problems of equipment corrosion and waste acid formation.

Key words: oxygen-enriched smelting; flue gas; SO;(g); SO,(g); formation; inhibition
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