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Effect of Operating Parameters on Resulfurization in Desulfurization Process of Molten Iron
with in Situ Produced Magnesium Vapor

Jian Y ANG, Mamoru KUWABARA, Keiji OKUMURA and Masamichi SANO

Synopsis :

The mechanism of resulfurization in the desulfurization process with magnesium vapor produced in situ by aluminothermic reduction of
mégnesium oxide was clarified in the present work. The influences of various operating parameters on the resulfurization were studied and
the methods for preventing the resulfurization were proposed.

There are two kinds of mechanisms of resulfurization in the desulfurization process with magnesium. One is decomposition of the desulfu-
rization product of Mg$ under the inert atmosphere. The other is oxidation of MgS under the oxidative atmosphere.

Under the present experimental conditions, lowering operating temperature and oxygen partial pressure in the atmosphere, and adding
more pellets containing magnesium oxide and aluminum could effectively prevent the resulfurization. The resufurization took place more
markedly by using Al,O; crucible than by using MgO or graphite crucible.

Adding CaO onto the melt surface was an effective method for preventing the resulfurization due to transformation of the desulfurization
product of MgS into the more stable compound of CaS. For prevention of the resulfurization, using the CaO-Al,O; mixture is less effective
than using only CaO. Since addition of the activated charcoal powders greatly decreased the transfer rate of oxygen in the atmosphere to the
melt surface and the oxygen partial pressure on the melt surface, it also prevented the resulfurization effectively.

Key words: desulfurization; resulfurizaiton; magnesium vapor; pellet; magnesia; aluminothermic reduction; molten iron; ultra-low sulfur steel.
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Fig. 1. Experimental apparatus.
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Equilibrium Experiment
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Fig. 2. Relation between [ppmS] and [ppmMg] at various

temperatures.
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Fig. 3. Equilibrium relation between [ppmS] and Pg”.

[ppmS]= 104~0-11%C] p(;2/2 -exp( 3264:'21:;'94T ] ........ (13)

Bt # BRI ([ppmS]) & BERIIE (P,) & D F#BISR % Fig. 3
IRT, RIZBWT, BEN—ETHI2HH, BEFED
Wine & I FERERE SN 5. SRR OBEES
EX—ETHBEE, MELBMT 5L, FEmERER
WHT5, LihsT, Ll 2f@8HOEHARIZ BT
ERICRIETIREORENEL D, T4abb, MgSOE
BIC X BERICBNTE, A2 LPOMgBEN—ETH
235a, MEFARVIEE, EmSEEEhSE, LrL,
MgSDEALIZ & 28I T, BESFOBRIESEHF L
Be, BORE TRER MRS,

4. RBEREER

4.1 BERICRIETREOHE

Fig. 41243, AHEMHFHESK T T, EE 1553, 1613, 1673,
173K IZH T BHE L MgDIREORIEL AT, BE
1553K I 60 C, HiEIRE 3 90 min THIHRE O 500 ppm
25 47ppmiZ¥RA L, 120 min T 55 ppm 18I HEMIL 72,
ZOBEIZEB I BIHEE AR DL, MgOD AIESETT
RIDEBEPBNZ LIZkB3EELIONS, 2D&H &R
TY, 90min RICEMERED LR B AL N, NItk
WT, 120minDFEERH, WESED MgIRE E A & DIEL -
72o THUBER L 7= Mg XM X LA D T DIARET,
FICHRICHBE SN2 Z L 2 BIKT 5,

X D EWIEE 1613K & 1673K Tk, MgO D& ITTHE A3
BWINs 5728, BFEEIZHEL -7z, 1613K & 1673K I
BOTE, REBEIXZNZN30min & 10 min THIHEE
D 500ppm %> 6 10ppm = L, € D% 120min T 17 ppm
& 2ppmiZ EH L7z, —7F, 1613K & 1673KDIFA, Mg
BEITRIERIZER L, &4 30min & 10min TY¥ — 2
67ppm & 159ppmiZEE L, ZDHk X X LEEH» 5D Mg
DERIZE T, o< DEWH LA, RINBENEWE



7 DIBHE U 7 MgZE R AR L 288 770 & 2 126 0 2 1B RIS TIMER T O 8

600 —— T
: = 1553K
500 o 1613K
= & 1673K
z 400 + 173K
Eaoof  ,  |We189
2 200 e Q,=5.0X10" m’s
- .
L o +
100 L+ om +
0 ,;tmﬂ_a_mu_a__._i_J_J_
160 FAA B
__ 120} 1
s
E sof & ]
o3 tao
o
40} o -
o, 4
0 Q!__!__! |¢ ¢ 1 % 1 e_
0 20 40 60 80 100 120
Time (min)

Fig. 4. Effect of temperature on changes in [ppmS] and
[ppmMg] with time.
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Fig. 5. Effect of pellet mass on changes in [ppmS] and
[ppmMg] with time.
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Fig. 8. Change in sulfur concentration with time by use of
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Fig. 9. Effect of lime addition on desulfurization rate using
Al O, crucible.
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Fig. 10. Effect of lime addition on desulfurization rate
using MgO crucible.
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Fig. 11. Effect of addition of the lime and alumina mixture
on desulfurization rate.
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Fig. 12. Effect of addition of the activated charcoal pow-
ders on desulfurization rate.
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