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EQUILIBRIUM OF CARBON AND OXYGEN IN MOLTEN IRON
SATURATED WITH CARBON (I)

Sachio Ma'oba and Shiro Banya

Synopsis:

A study was carried out on the equilibrium of carbon and oxygen in molten iron saturated
-with carbon at the temperature range of 1300~1600°C, by melting Fe-C alloys in a graphite
crucible within the carbon monoxide and dioxide gas atomosphere in equilibrium with gra-
-phite. As the results of this experiment, it was proved that the carbon decreased the acti-
-vity coefficient of oxygen in molten iron and the products of carbon and oxygen indicated
exceedingly large values in carbon saturation. For the empirical formula indicating these
_relation, the following results were given,

1. Solubility of graphite: .

C%=1"23+2"69Xx 10-3°C

2. Empirical formula indicating the equilibrium relation between the carbon and the oxygen

-_i.n molten iron saturated-with carbon:

C(g) +0-CO log Kf(=Pco/0%) ="+ 1658
. Pco: 9 961
O = - 1 c(: s = ) ————
O +CO=CO;(C-saturation) log K: Pco0% T 7°162
. P 2,239
C + O0=CO(C-saturation) logKj (—-C-%CO %> ="’ T ~+0°5513
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A: Manometer B: Reaction chamber C: Capillary flowmeter
D: Gas flow adjustment
gas tank G: CO gas producer H: Water tank

1: Alkali pyrogallol solution 2: H;SO, 3: CaCl, 4: P:0Os

E: Metallic copper furnace F: CC

5: Soda-lime . -
Fig. 1. Schematic diagrams of the apparatus.
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Table I. Approach to equilibrium at 1336°C.

. - sps Time kept at P
Heat No. Melting condition the temperature | 0% : C%
A 7 Vacuum melting only ? 10 0°00163 477
A 1 Flowing CO gas after vacuum melting - ! 10 0+00231 4°62
A 2 # | 20 0°00258 4°84
A 3 ” f " 40 0°00314 4+80
A 18 4 ; 1,20 0+00265 481
A 12 4 i 1,40 0°00303 4-84
A5 # 3 2,000 . | 0°00264 | 4°83
A 10 . 4 i 2,00 0°00265 4°85
A 3 Flowing CO gas after ferric oxide was added . 10 0+00418 4°76
A 13 # 40 0°00260 484
a 15 . ” t,20 0:00204 | 4°79
A 17 v 2,00 0°00235 479
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Table 2. Equilibrium data at 1590°C
I_ll\?:t 09 x 10‘5! C% ' logKj§ log K¢
E t 340 553 24685 17258
E 2 307 586 ' 245129 1*7670
E 3 330 5°52 274815 1°7399
E 4 342 551 24660 127235
E 5% 317 553 2°4989 1°7570
E é&* . 301 5*55. | 2-5214 17773
E 7% 312 548 2°5058 1°7670
£ g* 296 5°52 25287 | 1°7878
E o 298 5.48 25258 : 1°7878
E1i0 318 5+48 274976 "1°7595
E1i 326 5+48 1 2°4868 17471
E13 335 " 580 . 274750 17352
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Table 3. Equilibrium data at 1505°C.

Peat 0%x107%  C% | logK{ : logK§
C 2 293 525 | 25331 . 1°8125
C 3 289 5°23 | 2-539] 1.8210
ca | 275 530 2°5607 . 178356
C 5* 295 531 2°5302 ; 1+8041
C 6&* 292 532 2°5346 © 1°8093
C 7 348 533 2°4584 . 177329
C 8 302 525 2°5200  1-7986
C9 |- 242 5°30 2°6162 . 1°8928
C10 271 5°25 2+5670 ' 1°8477 -
c1i 319 , 5°26 2°4962 ' 1+7747
C12% 326 5.29 2°4868  1°7545

Table 4. Equilibrium data at 1423°C

I—ll\?:'t 0%x1075  Co% logK$ T logK¢
B 3 294 507 2°5317 | 1+8268
B &* 246 505 2+6091 1°9066
B7 | 259 | 505 2+5867 | 1°8827
B o9 278 5°01. | 2°5560..| 1°8570
B12 248 5405 2:6055 | 1°9031
B13 291 500 25361 18356
Bi4 286 4°99 2°5436 | 1°8447.
Bi1s* 291 502 2+5361 | 18356
B16 257 - 4-98 2:5901 | 1-8928
Bi17* 256 5-02 2:5912 | 1°8894
B18 271 4494 2°5670 | 1°8729

. B19 259 4°99 2°5867 | 1°8894 -
B20 278 503 2'5560 | 1°8539

In B 18,19 flow rate was -200cc/mn and in
B 20 flow rate was 50cc/mn

Table 5. Equilibrium data at 1336°C

Ii?jt ;9%><1o—51 C9% | logK§¢ 1 logK ¢
' . ) ~

A5 i 264 1 4-83 2°5784  1°8996
A10 265 |- 4°85 2°5768 - 1°8896
A 15* 204 1 4°79 i 276904 2-0101
Al17¥ 235 17 °4°79 | 276289 - 1°9461
Al18 | 265 i 48l 2°5768 18996
A19 |, 269 ' 4°85 25702 18827
ﬁzx L 223 ¢ a77 26517 1-9355

22 196 4*78 . 2°7077 2+0283
A23 . 221 481 | 2-6556 - 19747
A24* 202 480 | 276946 2°0132
A25* 252, 4779 | 2°5986 1+9172
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Fig. 2. Solubility of graphite.

Table 6. Solubility of graphite in molten

Fe-C alloys.
1400°C | 1600°C
Ruer & Biren!® 4-91 535
‘Chipman et all®d ‘ 4+90 540
Kichener et all® 4+86 538
Turkdogan & Leake!?™ v 4+96 546
Sanbongi et al'® ¢ 5+00 —
Present authors 5+00 5+53
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Y T -+5°784
PCOz aC T

10gKI<=

(1a), (Ia) B Ffo=ac/C% 2HAR BT Lk

b .
Péo Ks

T K1 PcOZ‘Q_%:KI C% .

EBORICHFD B C % 2 RATHIL BT
D fo BXY ac #1835, chEEDfEi%® Table 7 T
e " -

— 25 —



794 . &% & M

B 43 4 %8%

Table 7. Summary of experimental results.

Temp (°C)  Co% 9% |c %xO% fo from eq.(4) | ’ fo from eq. (2) fe ac
1300 4473 0°00224 ; 0°0106 ; 0°029% ) 0°030 ; 4°9 233
1350 4°86 0°00242 o*0o117 . 0026 : 0027 I 54 26°2
1400 5°00 0°00258 0°0129 0°023 oL 0024 59 29°2
1450 5+13 000275 0°0141 0021 ‘ 0°021 ( 6*3 32*3
1500 ' 5+27 0*00291 0°0153 0019 0°019 6°8 358
1550 5+40 0°00307 0°0166 0°018 0-018 73 394
1600 O 00324 00179 7°8
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Fig. 3. Effect of temperature on logK$
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STUDIES ON THE DESULPHURIZATION REACTION OF
MOLTEN IRON WITH GAS (I)

{Measurement of Rate Constant of Desulphurization with Oxygen Gas)

Yoshinobu Katsufuji and Kichizo Niwa

‘Synopsis:

The reaction rate were measured for the desulphurization of molten Fe-C-S alloys with

oxygen gas by flow method.

As the rates were proportional to the sulphur content and remained constant at a given
sulphur content under the oxygen pressure between 50~500 mmHg, the reaction was found
to be of the first order with respect to the sulphur content. From the results that the
recarburization reaction occurred during the reaction and the rate of carbon removal was
proportional to square root of the oxygen pressure, it was shown that each of these two re-

actions took place independently in the melt,

The rates of desulphurization were influenced by the content of carbon and that tendency
«corresponded with the activity of sulphur in the melt.

The specific rate constants were much smaller than the lime slags.

I &

BERDIEHMICEEE U THK 2RI AT Y it >
THADNTODEY, SHFEEEFORA R HIEL TA 5
&, FFETRRZ Y IO & HEkeh OB O H
WH3T % 8 ThH HDITH U T, HEFTIZZ DHHIS0~
100 THINL T 3. 7o EBRE AT 400 fLiT E T 1
T8 6DTHBL L MONTIHETS 3.

LD D BESOBHN 2 ZET RTINS 6
DTHBPENI T ER, AT Y5 BEVTE 2K
FTONMBEDH R EZDTNE. FAITESERPORED
EBE, ATV EBHRPIEI ABEOET LYY
ZOMBHREERREREE TS 505, REAILS 345
BRE AT Y FORMEMIRS, $tk, BEOEESHH Hiss
HFRZVERIDEELLNS.

KHETRESKFOWMEOERR GHEERGRR) o
ZALDI R R BUIGHEE & iz A BIRIC S B s 4S9 3

o

12T, MISH2fBL L TEBR 21727, $2b b
Bifl & UTEERA A 2O CREEER 2k, R
DifEh A DZAb & ORMR 2 #E L 1. .
MR L BB RS XK R TR 2R T3 6 D
EELONB. TRbDE,

0:(g) T 20 (ads.) «ereeeemriiiemannnnn (1)

O (ads.) &= O (diss.) w--reerrmeeeeens (2)
S+20 > S0s (g) roeeencoenennn (3)
soﬂg)+é<h(a —>803(g) -+eeerereeen (4)

T>T O(ads)BBsk RICBFAEUICEER %, 7S %
JUTORZNEFNGEICBHRT AMEL LI UBER2ED
T. IFCFREICOBEETRUIZE O RY, KHEEE
ERAEENT (1) B (2) RETRTHREOSETEHH

* ESIE 6 AASILEERTBELS T BV THE

bR REHERERAERE =
*kk E‘j @@

— 28 —



