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(Studies on the desulphurization of molteﬁ pig iron by mang‘anesé—(III)

Synopsis:

Kokichi Sano, Dr. Sc., Michio Inouye

In a discussion of the foregoing work, the desulphurization product by manganese was

assumed to be probably Mn-sulphide (Tetsu-to-Hagané Vol. 43, 1957, pp. 517~535).
it seemed doubtful in lower manganese range especially at higher temperature.

However,
This paper

describes the experimental results of the relations between the composition of desulphuriza-
tion product and the Mn-S equilibrium in C-saturated iron melts.

The desulphurization product was a sulphide slag which was produced by mixing the liquid
FeS and Fe-C-Mn melts at that temperature and brought into equilibrium with C-saturated

iron melts.
The results were as follows:

1) The main components of the slag were Mn, Fe and S, and the manganese content in
the slag increased with the manganese in the metal and attained constant at above 3% Mn in

the metal.

2) From the Norelco X ray analysis, it was assumed that the slags were

FeS or Fe-FeS dissolved into MnS.

solutions of

3) Considering the manganese in the slag was entirely combined with sulphur, the MnS pct in

the slag was found te be constant above 3% Mn in the metal.

4)

This value was about 949. MnS.

Regarding the slag as FeS-MnS solution and referring to the FeS-MnS diagram, the

activity of MnS might be equal to concentration, which was expressed in terms of mol frac-

tion Nuns. -

The authors could write the equ/ilibrium constant K=Nyns/ds - @un=0428 at 1500°C.  From
this value the apparent equilibrium .constant K''=[Mn%]-[S%] in lower manganese range

was discussed.
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Fig. 1. Furnace assembly.
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Table |. Equilibrium data on the C-saturated melts and slags.
3 H
Melt Temp.  Metal 9% K= ) Slag % (Fe)+(Mn)+(S)=100 (MnS) |
’ i | o
, i ! K ‘ ) " . Remarks
No. | (°Cy | € | Mn| S (Mn] (S] l(Fe) (Mn) | (S) i>3=(Fe§+(Mn); Fes | Mns . S %
_ . : | B R))
| | H | | !
SG6! 1500 |51012.68 0.32 ¢ 0.813 |—0.090 | 5.46| 55.1.: 32.7 93.3 | 5.5 | 59.1 | 35.1 | 93.6 |Ar atmos. 1n
SG9. ~# 0.03)1.18 % 0.0354 |—1.451 | 53.313.6 31.5 98.4 l512” ' 1358 | 320 | 21.9 ”
SG10. ~ | 4.90 0.05{1.01  0.0505 |—1.297 | 46.6 | 18.5 . 32.2 . 97.3 L47.9 ' 19.0 | 33.1 | 30.1 ”
SGu'  ~ 0.0810.92 0.0735 |—1.134 | 43.8 | 22.2 31.6 97.6 1449 227 | 32.4 1 36.0 o
SG12 » 504 0.39'0.99 (.38 |-0.413 | 22.0 | 41.2 34.1 97.3 j22.6 | 423 | 351 | 67.1 ”
ASG14  ~ 1526 1.0010.92: 0.920 !-0.036|16.2 | 48.4 34.5 99.1 '16.3 © 48.8 | 34.9 | 77.4 ”
S$Gi5  ~ 0.40)0.84 0.336 !—-0.474 |24.2 | 40.1 34.5 98.8 : 24.5 40.6 ' 34.9 = 64.4 ”
SG16 ~ 1525 6.52;0.092 0.600 :—0.222| 3.22'56.7 30.9 90.8 | 3.54 625 34.0 ' 99.0 ”
SG17 5.45 5.83{0.16 0.939 .—0.027 | 3.97/54.3 34.0 92.3 | 430 58.9 : 36.8 . 93.3 COatmos.lh
SGi18 ~# 524 1.93]/0.32° 0.618 —0.209| 6.94| 52.5 33.9 93.3 | 744 563 | 36.3 893 | ”
ASG19 ~ 1515 1.07[0.94. 1.005 | 0.002 | 19.5|39.8 34.4 93.7 ©20.8 42.5 ! 36.7  67.4 | ”
G200~ 5.08 3.17 | 0.14 . 0.442 |—-0.355| 4.90/ 52.6 32.1: 89.6 £°5.47 58.7 | 35.8 , 93.0 ! ”
SG21] ~ 5.20.4.38/0.19 0.832 ;—0.080 | 3.90| 63.5 31.5° 88.9 : 4.39  60.2 | 35.4 | 95.5 | #
. 8G2z ~ 150501751032 0563 |[-0.249)10.7 |45.5 33.8 90.0 . 11.9 50.5 | 37.6 | 80.0 'Ar atmos. 1h
ASG23 #1511 0.55)1.44 . 0792 1-0.101 | 25.5[32.5 35.2 93.2 i 27.4 34.9 | 37.7 | 55.3 ”
SG24 ~ |5.20 5.60}0.076 0.426 |—0.371 | 5.52| 52.5 | 33.6 . 91.6 £ 6.02 ' 57.3 | 36.7 | 90.8 ”
SG2' ~ 15.01°0.76069) 0.524 |-0.281 |15.2|34.8 29.1 79.1 [19.2 4.0 | 36.8 ! 69.7 1h
SG26° ~ 4.96°0.8410.52' 0.437 1{-0.360 | 11.3 | 43.8  33.5 88.7 1127 49.4 | 37.9 ' 78.3 3h
SG28 ~ :5.12-5.82¢0.094 0.547 [-0.262| 2.86| 54.2 36.0 93.1 ©3.07 ¢ 58.2 | 38.7 | 92.3 3h
S629; - . -s5:16--1.10 Eu;.ss - 0.695 - —0.2318110:9-+47.6 - 356~ - ~92:0—— =317 : 50.6 |-37.7-—80:2 t th
Remarks: A Some slags may be contained in the metal phase.
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Table 2. Comparison of the apparent equilibrium constant K'' calculated by the slag
composition with those observed at 1500°C.
v N - o z
. Mﬂ% E fs NMnsS K”(obs) log K”(obs) K”(calc) 1OgI(”Cca]c) longsn : log K”(calc)-corr-
2:0 45 090 050 —0-30 0-468 —0-330 | —0°010 ‘ —0°-320
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05 | 4-4 067 0°43 —0°38 0354 —0=450 —0+045 ! —0-405
TEE—ELLD.
0 (2) 23 5 7 OX GHITd ) & BiFA R O 4

[O Previous work
® Present work
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I Calc. grom slag composition
and corrected by f,
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Mn % ‘
Relation between log K'' and Mn 9%
in C-saturated iron melts at 1500°C.
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