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Effect of Phosphorus on the Act1v1ty Coefﬁc1ents of Carbon
and Oxygen in L1qu1d Iron. '

(Study of dephosphorization equilibrium—II)

Synopsis:

Shiro BAN—YA and Sachio MATOBA

Equilibrium of CO- COo gas mxxtures of known composition with carbon and oxygen in
liquid iron- phosphorus alloys have ‘been studied in the range of 0°5~5°5%P in liquid iron at

1510°C, 1560°C and 1610°C.

It has been found that the effects of phosphorus on the activity

coefficients of carbon or oxygen in liquid iron can be expressed by the following equations.
1. The relationships between the activity coefficients of carbon or oxygen and phosphorus

in liquid iron.
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2. The products of carbon and oxygen in liquid iron decreases with increasing phospho-

rus content. (Received 31 July 1962).
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Table 1. Experimental results.
Temp Sample 2 Plo : Pco Pco
0, 0, o, — 2
©C0 | No. |Feo/Peox| 9%6C | %P | %0 logp. “oc| 18 Peo-%0| °8%,C- %0
1510 BP 121 286 0°450 | 2°26 — 2+803 — —
1510 BP 122 286 0448 2°29 — © 2°805 —_ _—
1510 | BP 123 | 286 07360 469 0°0033 2°900 —0°0153 2°916
1510 BP 124 286 ©0°347 4*59 | 0*0035 2°916 —0°0013 2°916
1510 BP 129 286 0°525 1:76 —_ 2736 = : —
. 1560 BP 80 287 0°463 0°50 | .0°0055 24792 —0°202 2°590
1560 BP 79 287 0443 103 — 2811 —_ —
1560 BP 31 - 287 0°460 | 1°04 0°0052 2795 —0°179 2°617
1560 BP 82 287 L 0416 2°07 — 2°839 — —
1560 BP 33 287 0420 2+07 00054 24834 —0°192 2°643
1560 BP 84 287 0°373 3°05 - 2886 — —
1560 BP 87 287 0376 3°06 0°0051 2+883 —0°173 2°711
1560 BP a8 287 0°362 3°51 0°0047 2°899 —0°135 24763
1560 BP 85 287 0°352 4+02 00044 2°911 ~0°111 2800
. 1560 BP 8 287 0323 | 5-00 — 24948 — T
1560 BP 89 287 0°326 514 0°0047 2°944 —0°135 2+811
1560 BP 9 254 0°419 0°53 — 2°872 — —
1560 | BP. 91 254 0°377 1°98 0°0057 2828 —0°164 2664
1560 BP 95 254 0°345 1497 0°*0056 2866 —0°154 24713
1560 BP 93 254 0°339 |.3°11 00053 - 2874 —0°132 2741
1560 BP 94| = 254 0°316 5495 0°0050 2°905 —0°105 2°800
1560 BP 92 . 254 0°342 2465 — 2°870 — —
1610 BP 125 286 0°337 2°84 — 24929 — —
1610 BP 126 286 - 0°357 2°59 — 2°904 - g
1610 BP 127 286 0274 5244 — 3+018 — —
1610 BP 128 286 0286 5°29 0°0054 3°000 —0°193 2°805
1610 BP 130 286 0°328 390 — 2°941 — —
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Table 2. . Experimental results.
1 ' Pto
Temp. Sample |ps /p: 0, C ‘o, P 0,0 1o log- £c0: Pco
°C No. (Peo/Peor} %G | %P1 %0 |18 p 0 c) 18 Pee-%0] 8% C %0
1510 BP 157 289 0°549 0°993 — 2°721 — ) —_—
1510 BP 158 289 0°546 0°997 00045 2°723 —0°110 2°613
1510 BP 159 289 0°468 341 0°0039 2790 —0°+052 2°738
1510 BP 156 289 0°439 3°36 0°0039 2°818 —0°053 2°765
1560 BP 139 » 283 0450 .0*543 0°0057 2°789 —0°206 2°592
1560 . BP 140 283 - 07459 1°04 .| 0°0056 2°790 —0°201 2°589 °
1560 . BP 146 283 0452 1°05 — 2°797 —_— —
1560 BP 141 283 0419 1°93 0°0048 2829 —0°138 2°691
1560 BP 147 283 0*416 2°03 0°0052 2°833 —0°*169 2°663
1560 BP 143 283 0323 3°98 0°0047 2°942 —0°129 2°813
1560 BP 145 283 - 0307 497 C— 2°965 —_ —_
1560 “BP 144 283 - 0°307 502 0°0045 2°965 —0°110 - 2°855
1\560 BP 153 285 . 0452 0°989 0°0052 2°800 —0°176 2°625
1560 | BP 152 285: 0451 0°990 0°0051 2°801 —0°167 2°634
1560 BP 151 285 0°437 152, 0°0053 2°815 —0°183 2°632
1560- BP 150 | - 285 . 0400 2°45 0°0050 2°853 —0°156 2°697
1560 BP 149 285 0°391 3°00 |- 0°0049 2+863 —0°148 2°715
1560 BP 148 285 0°333 4*34 0°0041 27933 —0°074 2°859
1610 B P 163 289 0'383 0°958 _‘ —_ 2°877 _— t—
1610 BP 164 289 0386 0°980 —_ 2°874 — —
1610 BP 161 289 0*361 1°99 0° 0062 2°903 —0*254 . 2°649
1610 BP 162 289 0°365 1°95 0°0060 2°898 —0°*239 2°659
1610 BP 160 289 0°*318 3°84 0°0055 2°958 —0°198 2760
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Effect of phosphorus on activity coefficient
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On the Equilibrium between Manganese and

Oxygen in Liquid Iron.

Synopsis:

Koki GunNit and Sachio MATOBA

.The equilibrium of manganése -and oxygen in liquid iron was studied at temperatures of

1550°C, 1607°C and 1663°C respectively.

In the first place, the activity and free energy of

oxygen in a binary Fe-O alloy were studied and successively those in the ternary Fe-Mn-O
alloy were studied by .almost same experimental procedure. :
The electric iron or Fe-Mn alloys with the FeO-MnO slag in magnesia or alumina crucible

were melted in the H:-H;O gaseous mixtures, and then the samples for the analysis of
oxygen and manganese were withdrawn by means of suction.

These data obtained were summarized as follow:

1) Hz+0 =H,0
log K'=7,540/T—3"46

2) The activity coefficient of oxygen in a binary Fe-O alloy, logf“)) =(—13, 340/T+6 59)
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