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On the Distribution,‘of Chromium at Low-Chromium Concentration.

Synopsis:

Yasushi XKojiMa and Kokichi Sano

There have been few researches on the distribution of chromium between an acidic slag
saturated with silica and a liquid of iron alloy with low chromium content. According to
F. KorBer and D. C. Hiiry, chromium oxide in the acidic slag changes its chemical form
with the change in the concentration of chromium in the liquid iron alloy. The reaction
of chromium or the behavior of chromium phase is, therfore, followed by the change in the

chromium concentration in liquid phase.

In our latest report over the concentration range of chromium higher than 3 per cent, it
" was shown that the chromium oxide in the acidic slag behaved like the chromous ion (CrO).
In the present paper, an iron alloy of low chromium concentration is studied. The results
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are summarized as follows:

1) When the chromium concentration was less than 3%, the oxidation-reduction reaction
between chromium and iron in the two phases was represented as

4(FeO) +3[Cr] &= (Cr304) +4[Fe]

2)- The distribution of chromium between two phases and the solubility of oxygen were
measured, and from their results the equilibrium constants were determined as follows:

(CrOi.-33)s1ag
i

[CrO1.38]metar &= [Cr]+1"33[0]
K;=(CrO4.3) /[CrOy.53],
Ko=[Cr] - [0]*%/[CrOy.43]
K= (K;/Kz) =(CrOy.33) /[Cr] -
log K=6679/T —0°724
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Table 1. Results of melting Fe-Mn system with mangansilicate slags in silica
- erucible at the temperatures- 16009, 1650°, and 1700°C.

Sample Weighting Analytical result Temp.

No. Fe | Cr |Fe-Si|SiO; |F : °
() | (&) | 'Cer | Ced | Cio'| iy 1601 [toucrt | sion) | ore) | i) | ¢

63-2 1150 18 0°5 10 7 3 — 0914 48°5 30°0 10°6 1700
63-3 150 121 05 10 . 7 3 0-0748 0773 47°6 31°5 99 1700
63-4 | 150 | 0°9 05 10 7 3 0°0743 0629 456 33°5 89 1700 -
1 63-5 150 | 0*6 | 0°5 10 7 3 | 070809 0579 43°0 35°5 . 86 1700
63-6 150 | .0°6 05 10 7 3 0°0884 0+823 474 32°0 89 1700
63-7 150 | 0°3 03 10 7 3 00933 0°526 487 330 6°5 1700
63-8 150 | 0°3|.-0°3 10 8 2 0°0943 0°445 50°3 32°5 51 1700
63-9 150 | 0°3 03 10 9 1 — 0297 412 S 417 51 1700
63-10 | 150 | 0°2 03 10 8 2 00950 — 423 — 5°6 1700

L 63-11 150 0°2 03 10 9 1 0-1011 0286 40°8 41°5 4°9 1700
63-12 150 0°1 03 10 8 2 0°0939 0°343 449 37°4 5°5 1700
63-13 150 01 03 10 9 1 0°1007 0267 44°0 40°0 36 1700
63-20 | 150 18 0°5 10 7 3 0°0665 0867 502 28°3 10°5 1650
63-21 150 12 ] 05 10 7 3 0°0681 0°844 | - 48°5 30°4 9°8 1650
63-22 150 0*6 0°5 10 3 7 0°0658 1422 500 238 15°1 1650
63-23 150 06 0°5 10 - 7 3 0°0780 0647 454 33°5 9°0 1650
63-24 150 0°3 0°5 10 8 2 0°0810 0392 43°3 37°6 6°5 1650
63-25 150 01 05 10 8 2 00878 0288 45°7 . 356 4°8 1650
63-30 150 06 05| 10 7 3 0°0661 0°507 48°0 30°4 102 1600
63-31 150 03 0°5 10 8 2 0°0673 0416 51+1 31°5 47 1600
63-32 150 01 03 10 8 2 0°0774 0288 51°3 33°7 4°2 1600
63-33 150 18 05 10 7 3 00582 103 50*5 27°8 11°7 1600 -

¢ 63-34 150 1°2 05 10 7 3 0°0605 0872 52°0 26°9 10°4- 1600
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Fig. 1. Relation between the distributions of
chromium and FeO in silica saturated
acidic slag.

K'=43, (FeO)>179%
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Fig. 2. The reaction (CrO;)+x[Fele=[Cr]+ »
x(FeO) in the silica saturated acidic
slag- at” various temperatures.
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Fig. 3. Distributions of chromium in liquid
iron-chromium alloy and acidic slag.
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Fig. 4. The distribution of chromium in liguid

iron and silica saturated acidic slag.
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