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THE EQUILIBRIUM BETWEEN SULPHUR IN MOLTEN IRON AND
H,-H,S GAS MIXTURE '

(Thermodynamlc studies on sulphur in molten iron—I)

Synopsis:

Akiva Adachi, Dr. Eng. and Zen-ichivo Morita

The equilibrium in the reaction between sulphur in molten iron and hydrogen gas has

been studied by many investigators in various methods.
tube resistance furnace and a gas-bubbling technique, the authors reestablished above equili-

_brium relation for the temperature range of

to 5%

In this investigation, using a carbon-

1550°C~1750°C and sulphur concentration up
It is, generally, considered that in such a reaction between gas mixture and a

‘constituent in molten iron, the bubbling of gas into melt is effective for the prevention of it
from thermal diffusion and may shorten the time required for equilibrium.
From the results of this expenment the :followmg equilibrium relatlon was obtained:

H:(g) + S =H:S(g)

log Ks(= PHzS/PHz as)———3200/T 0°862

A4F°=14640+3+94T

The values of equilibrium constant Ks were in good agreement with those of J. Chipman
et al. below 1600°C, while con51derab1e differences between both values were recognized above

1600°C.

It was proved that the activity coefficient of sulphur in molten -iron, that is fs, decreased
with the increase of its concentration, and an experimental equation indicating the relation-
ship among the f;. sulphur concentration and temperature was given as follows

log'fs (233/T—0°153) [96S]
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Ho(g)+ S =HaS(g)erereerersmmennena (1)
Ks=Pu,s/Puz-2s=Puys/PHs- fs[25S] - (2)
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Table 1. Chemical comppsition of electrolytic

iron.
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Fig. 1. Diagram of experimental apparatus.
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Furnace for equilibrium measurements.
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Table 2. Equilibrium data at various temperatures.

. ' . PHos
at | Temp.| Time | Final 2 3 P
He p P, X 10 Ks’<= HS )xloa CtogK's| —log f5
ocy | (ny | sop | , - Pu;[%S] ‘

No. ( S% ! Observed | Corrected |

A—1 1550 5 278 599 5+88 211 2676 0061
A—2 4 v 274 5+35 5425 192 2717 0102
A—3 4 ” 1-05 2+42 2+39 2+28 2642 0°-027
A—4 4 7 3+35 667 654 1°95 2710 0095
A—7 ” 7 4-21 812 7493 1-88 2726 0111
A—8.{....7... 4 366 6*98 6°83 1+87 2°728 0+113
A—11 v 7 2+84 6+03 5+91 2+08 27682 0-067
A—12 4 7 4:05 8+48 8+28 204 2690 0075
A—13 4 7 371 768 . 751 2°02 2°695 0-080
A—14 4 4 1+64 353 348 212 T 2674 0-059
A—15 4 4 170 4°19 4°12 242 2°616 0+001
A—17 4 4 2°33 504 4+95 212 2674 0°+059
B—2 1600 445 211 567 551 2*61 2583 0+0t1
B—3 ” 5 3°03 698 677 223 2°652 0+080
B—4 4 4+5 1+75 405 3+95 2°26 2646 0°074
B—5 . 4 5 149 3-88 379 254 2595 0°023
B—é6 4 4 388 859 829 214 2670 0-098
B—7 4 5 3°11 729 706 2+27 2644 0°072
B—o¢ 4 4 324 675 6°55 202 2°695° 0123
B—10 7 4 3+00 6°61 6°41 | 214 2670 0+098
B—I11 4 4 376 8°17 7°90 2°10 2°678 0°106
C—1 1650 5 1428 3°51 3+39 265 2577 0-047
C—2 4 4+5 1450 3+*78 365 2443 2*°614 0+084
C—4 4 4 1+93 5+03 - 4+83 2+50 2602 0-072
C—5 4 4 2+10 5+54 5+31 253 2°597 " 0067
C—b6 7 5 337 8°10 770 229 2+640 . 0110
C—7 ” 4+5 4+14 963 9+10 220 2658 0+128
C—8 ” 5 466 10°71 10°09 o217 2°664 0134
C—9 ” 4 0-18 0*518 0-498 2°77 2+558 0-028
C—10 4 4 0*59 174 169 2+87 2542 0°012
C—11 4 4+5 2°02 4-81 462 2+29 2640 0°110
C—13 14 5 212 507 487 2+30 2638 0+108
C—14 4 4 2°72 687 6*56 2°41 2618 0+088
C—15 ” 4+5 4-07 9+53 901 _2°21 2°656 0126
C—16 4 7 496 10+52 9°+92 2+00 2+699 0169
D—1.| 1700 4+5 1°31 3492 3472 2°84 2°547 0-062
D—2 ‘: 4 1-35 4+ 30 4+07 301" 2521 0-036
D—4 4 4 2°08 5+97 561 2°70 2°569 0+084
D—5 4 4 2+05 6°38 598 2°92 27535 0°050
D—s6 4 4 294 797 742 252 . 2+599 0114
D—7 ” 7 2°68 8+38 7°79 2°91 2°536 0-051
D—s8 4 4 3+81 9+58 885 232 2635 0+150
D—o9 4 5 088 272 2°59 294 2+532 0+047
D—11 4 45 1472 503 4°75 2°76 2+559 0-074
D—12 7 4 263 7+21 6*75 2+57 2+590 0105
D—13 ” ” 265 7°62 7*10 2*68 2°572 0-087
D—14 4 ” 3+45 908 8+41 2+44 2°613 0+128
D—16 4 4 3+20 891 8+25 258 2°588 0*103
E—2 1750 4-5 0-98 3°66 3-39 3+46 2461 0-021
E—3 4 5 1-&60 527 4+83 302 2°520 0°080
E—4 4 4 227 664 6°04 266 2+575 0+135
E—5 74 v 1-97 733 664 337 2472 0+032
E—6 7 4+5 2°72 7498 7°21 2*65 24577 0+137
E—7 4 ” 257 8+03 7°25 2782 2+550 0°110
E—10 4 4 4-+15 12°69 11°12 2°68 2572 0°132
E—11 7 7 0-177 0674 0+614 347 2460 0+020
E—12 K4 5 060 232 217 362 2+441 0+001
E—13 ” 4 1+42 4+89 4°49 316 2+500 0+060
E—i14 4 4 1+58 597 545 345 2462 0+022
E—i5 4 445 2°08 7°25 657 3*16 2+500 0060
E—16 4 5 223 7+86 7+10 3-18 2+498 0058
E—17 4 45 2+92 9+23" 8+26 2483 2548 0+108
E—i8 ” 5 3+44 9+98 8+88 258 2°588 0148
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Fig. 3. Equilibrium relation between PwusS/
Pn; and sulphur concentration in molten
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Fig. 4. Variation of logK's with sdlphur.
concentration at various temperatures.
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