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Effects of Various Factors on the Rate of Desulfurization
of Molten Pig Iron with Solid Lime.

Synopsis:

- Tetnosuke Yagz' and Yoichi Ono

Effects of various factors on the rate of desulfurization of molten pig iron with solid lime

were studied with the following results:

1) Desulfurization hardly proceeded in the oxidizing atmosphere consisting of argon and

. carbon dioxide or carbon monoxide and carbon dioxide.
2) The desulfurization reaction of molten Fe-C-S alloy in a neutral or a reducing atmos-
phere was found to be of the ist order with respect to the sulfur content of iron at the very

beginning of the reaction.

3) The rate of desulfurization in the atmosphere of Ar was equal to that in CO. The
rate in town gas was 3 times as much as others. :

4) Contact surface between lime and molten iron has remarkable effects on the rate of
desulfurization. To attain effective desulfurization the lime should be finely pulverized and
large contact surface relative to the mass of iron should be given.

5) The rate of desulfurization increased with increasing temperature. The relationship of
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the rate to temperature could be expressed with the so-called Arrhenius’ equation.
¢) The rate of desulfurization was increased with increasing Si content of iron. In case
when iron contained silicon, the reaction was found not to be of the Ist order. The effect

of Si content was increased as the reaction proceeds.
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Influence of oxidizing atmosphere
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(Experiment in the

atmosphere of argon.)

AT X CHICRESRSE VEL A S VENIISEE

HRBACR A KL T B

ORI Ar FHEH BT L0

THHH, OZEDEED E 2%  RERORBEHRI KT

Influence of atmosphe-

T5. L7ahH>2T Fe-C-S 44D Ca0 1T X BEMR
S BUS DA B35V Chidssk 0 S @ B L Gl
P —RIETH HE VD TN TE B. WG EE
T 5L RSERERRRNTCEDLINS.

—dw/dt=—d([SIW/100) /dt=kA[S]- (1)
TIZT, wiltsihoS &3 afl, WikstoE 2 (g)
[S] BEERt TR T BEHOS TR (Wt%), RI3K
JSHEEFERL (z-em?-mn-Y), AifsgEe CaO roif
AR (cm?) %FbT. RARETHLIORBITE
DTHEEEL Cal L OEMEFAREELEFTH S
ERCHEIET 52 L3 TERV. L LAKROKE, tH
BOMERSHEMER % XHT 5 2SS LIS
—EEBMTILEMNTEXS. 2T (1) Xae:ah
Z27 (2) ®

—d[S]/dt=(100A k /W)[S]ewrreeerrennne (2)

HENT, 100A E W=k eeivieiianiannn. (3)
EEE, B RbOTIOHE0 RHORIGEESKE
75 (3) A%& (2) KKRALTHS T 5,

log[S]o/[S]=k’t/2 303 cteettoraataarnereninans (4)
<UL, [Sle B8O SHIRETHB. X T Fig. 4
LS X5 S WMIREE 0°04~0°3% DIAVWFIBHIT 72
DTR—FHEAOEE I — 20 EHCTEbINE T &
i, 7K L EBIMEICE S 4 HROBE TR
JEDFAT BN THE—RESTELUTE B2 L, IO -
AR AB—ETHLLE VS FEEBEL W EERLTC
Wa.

log[S1/[ST— ¢t ER D WELHAD (4) REFWT
k' ZkdpBHE Table | XS5k 5.

Table 1. Apparent rate constant %', 1400°C.

Atmosphere Ar (o]0] Town gas
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Table 2. Influence of grain size of lime. ,
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with lime (3g) at 1400°C in the atmosphere
of argon.
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Table 3. Influence of iron-lime contact sur-
face relative to the mass of iron.
Fe-Cs2t--S alloys were.desulfurized with lime

- . ‘(200 mesh undeér, 3g) at 1400°C in argon.
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Table 4. Influence of temperature.

Fe-C-S alloys (100g) were desulfurized with
lime (200 mesh under, 3g) in argon.

Tempe- Desulfurization effi- B mn-1
rature °C ciency for 45mmn, % ’
1300 30°6 0°0083
1400 439 0°0131
1500 62°5 0°0214
1600 73*3 0°0292
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Preliminary Experiment on Elimination of Cr from

Molten Pig Iron by Bessemerizing.

Tanekazu SOMa, Mitsuru Tate and Kurs Kanamori

Synopsis:
In 1952, a test on the elimination of Cr from molten pig iron was done W1th a 3ton testing
blast furnace' of Yawata Iron & Steel Works. By this test, it was found possible to remove
- Cr from molten iron in the hearth by bessemerizing it under the condition of low tempe-
rature. ' _ :

In 1954, some fundamental experiments were performed to determine the factors affecting

the behavior of Cr during bessemerizing, particularly, the most favorable temperature for
Cr-elimination using an 150kW H.F. electric furnace. For this purpose, air or Os-enriched air
was blown into the molten iron bath with various proportions of water to maintain bath
temperature nearly at several intended levels and the change of bath composition during the
bessemerizing was observed. '

The results of this experiments were as follows:

1) The lower temperature was favorable for Cr-elimination, the upper limit of which was
determind by initial Si-content of the bath. (about 1350° for 0°5% of initial Si). -

2) The lower initial content of Si was favorable. If initial Si-content was lower, however,
it needed to maintain bath temperature lower to prevent decarbomnization whxch always.
accompamed desiliconization more or less.

3) As bessemerizing gas, Os-enriched air was more efficient than air. -

4) It was desirable to limit initial content of Mn under 0°8%, as it made difficult to remove
Cr.
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