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Measurement of Equilibrium between Fe-Cr Alloys and CO-CO;

Mixtures by Levitation Technique

Koin 11O, Nobuyuki TERABE, and Hiroshi SAKAO

Synopsis :

Investigations were made of the equilibrium between levitated droplets of Fe-Cr alloy (<18%Cir)
and CO-CO, gas mixtures at a temperature range from 1700 to 1950°C and of the solubility product
of chromium oxide in the melt at 1 800°C. Experimental results were discussed on the assumption
that the values of ¢S, ¢l and ¢3 recommended by the 19th Committee of the Japan Society for the

Promotion of Science are applicable in the present temperature range.

drawn :

The following conclusions are

log K, (=log Pco,/Pco-@o) =8 440/ T —4.60
log K, (=log P&o/Pco, @c) = —7870/T+6.90} (1700~1950°C)

log K, (=log Pgo/@c-Go) =570/T+2.30

IggKCr(=logaér-aS)=—1.376
5F=—0.032 °
c&— 0018 (1800°C)
¢$r—0.002
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Fig. 1. Schematic diagram of the experimental

apparatus.
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Fig. 2. Concentration changes of oxygen and carbon
in Fe-7Cr alloy with various CO-CO, mixtures at
1800°C.
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Fig. 3. Relation between [2%C] and [%O] in
Fe-Cr melts during the reaction with various CO-
CO, gas mixtures. Hatched marks indicate the
equilibrium points.
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Fig. 4. Relation between [2%C] [%0O] and
[2C] in Fe-139Cr alloy during the reaction
at various temperatures.
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Fig. 5. Relations between [2%,C] and [%O] in
Fe-15.7Cr alloy in contact with chromium oxide
plate in Ar-CO gas mixture at 1800°C.
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Fig. 6. Relation between concentrations of oxygen
and carbon in various Fe-Cr alloys contacted wtih
chromium oxide in CO gas at 1800°C.
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Fig. 7. Relation between log K' and chromium
concentration at 1800°C.
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Fig. 8. Relation between log K; and chromium
concentration at 1800°C.
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Fig. 9. Relation between log K3 and chromium
concentration at 1800°C.
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Fig. 12. Relation between log K; and 1/7.
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Fig. 13. Relation between log K. and [2%Cr]
in Fe-Cr melts contacted with chromium oxide
plate at 1800°C.
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Table 1. Interaction parameter ¢$° in the
liquid iron alloy.

. Chromium
Presentation gr Temp(C) Concentration
%

CHIPMAN!® —0.041 1600 <10
SAKAO &SANO® —0.047 1 600 <10
MATOBA&KUWANA D —0.037 155?1 650 <12
MCLEAN & BELL!®) —0.054 1723 <12
FISCHER & HAUSSMANN!®  _(, 031 1 600 <18
SUZUKI& BAN-YA 19 —0.040 ! 5501 650 <20
SCHENCK & STEINMETZ 19 —0. 040 1 600 < 6.5
SCHENCK et al.!® —0.037 1 600 < 8
FRUEHAN1? —0. 037 1650 <20
CERKASOV & FISCHER 1® —0.035 1 600 <18
LARCHE&MCLEAN® —0.058 1 5?_?1 750 <24
NAKAMURA & UCHIMURA 200 —0, 051 1 606 3

—0.043 1715 ~

—0.032 1823 30
JANKE& FISCHER 21 —0.043 1600 <45
KRAS IL'NIKOV et al 22> —0. (40 1600 <12
This work —0.032 i 800 <18

Table 2. Interaction parameter ¢$° in the
liquid iron alloy.

Chromium
Presentation e%r Temp(*C) Concentration

(%)

Fuwa & CHIPMANZ® —0.024 1 560 <20
GOTOH et al.2® —0.033 1 560 <25
SCHENCK&STEINMETZ!®  —0.023 1600 <8
Foo &LupPIs 2% —0.024 1 550 <20
ELLIOTT et al.?® —0.036 1600 <20
NAKAMURA & UCHIMURA 29 —0. 020 1 800 <20

—0.019 1 900

This work —0.018 1 800 <18
Table 3. Interaction parameter ¢$% in the

liquid iron alloy.

Chromium

Presentation €&t Temp(°C) Concentration
(4
WADA et al.??? 0.024 1630 <10
ELLIOTT et al®®’ 0. 0035 1600 <20
GILBY & St. PIERRE?® 0. 0003 1600 <30
BELTON & FRUEHAN 29 0. 00032 1 600 <40
This work 0. 002 1 800 <18
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