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A Thermodynamic Analysis on Magnesite Based Desulfurizer in
Preliminary Desulfurization Process of Hot Metal

Liu Kun, Gao Xin, Xing Fei, Jing Chengvan and Li Jin
( School of Materials and Metallurgy, Liaoning University of Science and Technology, Anshan 114051)

Abstract Thermodynamic calculation and analysis results show that in ordinary pressure the reaction temperature
(T) of carbon-thermal reduction for MgO is 1 854 °C | it is difficult under hot metal pre-treatment condition to realize situ
desulfurization by generating magnesium from magnesite based desulfurizer. As carbon-thermal reduction occurs at 1 250 ~
1300 °C, the vapour pressure of magnesium must be less than 0. 994 kPa, moreover at 1350 ~ 1 400 °C, the vapour pres-
sure of magnesium should be less than 1. 004 kPa. In thermodynamics adding aluminum powder and Fe, O, as thermite is a-
vailable to carry out the carbon-thermal reduction and accelerate the magnesium vapor generation.

Material Index Magnesite, Preliminary Desulfurization of Hot Metal, Temperature for Carbon-Thermal Reduction,

Thermite, Thermodynamic Analysis
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Fig. 1 Effect of temperature on AG® and AH for magnesium
oxide reduced by carbon
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Fig.2 Effect of temperature on AG® for magnesium oxide re-
duced by carbon at different pressure

I (6) 81573 K At Ay SR AH -

AS (1573 K) = A8 (1400 K) +
.1573](%1}”60 (B,B)

pom

dT =294.24 J/(mol - K)

1400 K T

(7)) H8E1 573 K B, RS S A ek %%
A G (1573K)=A H (1573 K) -

rm r*tm

TA,S% (1573 K) =156.17 klJ/mol
H(8) 81 573 K 6, 5 i BOEE 4T IE

. eq

AG, = AGL(1573 K) +2RTIn P2l =0
P

FTLATR 5] piyy,y =0.994 kPa. B J12E1HH R
WS ELFI/NTF 0. 994 kPa. [G)BE AT 184K IR
FE(T) 761 350 ~ 1400 C £ 385 JE M/ TF 1. 004
kPa.

2 BTSRRI F

2.1 BN

R FIEKET (Fe, 0,) 1F 9 R A, SR fa Rk
TR W= A R By # B ) MgO + C 17 it 42
= PRI R R R A B PR BRI B, FE A 2 BNk
BERAWAER . B TRV RS KFNTRAE,
BB (1) RN R RE AL, HE FmiRgoK
B 5 (2) RN ¥ W] 4R TR B 8 @ IR R K IR BE  (3)
PABE A WS R A R p AR B R (4) E RN R
Rk MgO + C + FeS,
2.2 R

H T K B AN R A KR AL B 2R RE BB
PR 1 4 B B ALY R B R B ALY (Fe, 0, ) .

IR 53 A




%4 8 X B EEEE DT BB R K U AT B Y H S AT -3

-730}
740
750}
~760 |

=770 [

AG Ik - mol”)

|

~
o0
(=4

-7%0} 2A14Fe,05=A1,0,+2Fe

-800

800 1000 1200 1400 1600 1800 2000 2200 2400 2600
T/K

K3 BB AGC AR

Fig.3 Effect of temperature on AG’ for alumino-thermic reaction
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