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ST.UDIES ON THE DESULPHURIZATION REACTION OF
MOLTEN IRON WITH GAS (II)

(Measurement of Rate Constant of Desulphurization with Hydrogen Gas)

Synopsis:

Yoshinobu Katsufuji

The reaction rates were measured for the desulphurization of molten Fe-S and Fe-S-C
alloys with hydrogen gas by flow method. The following results were found.

As the rates were proportional to the sulphur content and its logarithm linearly changed
to reaction time,.the reaction was found to be of the first order with respect to sulphur.

The rates of desulphurization were influenced by the content of sulphur and carbon, and
that tendency corresponded with the acti\}ity of sulphur in the melt.

The rate constant was much larger than that of oxygen gas and smaller than that of the

lime slag.
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Fig. 1. Rate of desulphurization of Fe-S-C
alloys by hydrogen gas. at 1560°C.
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Fig. 2. Relation between sulphur content

and treating time.
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Table 1. Values of rate constant of desulphurizatign at 19 sulphur.

Carbon content ! Sulphur content ds/dt . K x108 ' cx c
(wtes) ! (Average wto) % S/45mn (g.mn-t.cm~—%) Kg/Ks log K'5/Ks
412 0°993 0°145 | 17036 37397 0+531
3-03 ! 1+028 0°105 0°724 2+374 0°375
2402 | 1+001 007t - | 0°503 14649 0217
105 0°969 0-054 ( 0+394 1°292 0°111
0 | 0999 0043 | 0+305 10 0
Table 2. Values of rate constant of desulphurization at various sulphur contents.
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Carbon content | Sulphur content dS/dt Kx10% - | ¢t G/
(Wt) (Average wt2;) 1+ 2,S/45mn (g.mn~—l.cm~2) | Kg/Kg logKs/ Ko
4+12 1-081 } 0+158 ? 1°037 0934 ~0°-030

0+992 0°145 2 1-C36 ; 0925 —0°034
07665 0°100 | 1°066 ‘ 0952 —0021
0°+443 0068 ; 1+089 0972 —0°012
0 o 1°110 1°0 0
3+03 1°862 or172 | 0v654" 0°838 | —0+077
' 1-837 0178 | 0°686 0°891 —0°050
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i .0 . l 0°550 1°0 0
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0 | 0320 1°0 0
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Fig. 3. Effect of carbon on specific rate cons-
tant. Solid line represents Chipman’s
f§ data.
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Fig. 5. Effect of sulphur on specific rate
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Table 3. Rate constant of desulphurization

by CaO slag, hydrogen and oxygen gas at
5°359 carbon.

KX 108 ! 4F° (cal)

Component  (g.mn~t.cm-2) . at 1600°C
CaO* 1 6°0 ‘ +12,000
H, j 107 ]’ +22,089

0 0-2 1 +25,667

1*‘ Composition of slag, CaO 47%, Si0O; 399,
Al,Oy 1495,
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