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Deoxidation of Liquid Nickel and Nickel-Iron Alloy with Silicon
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Synopsis :

Fujio IsHI and Shiro BAN-YA

The deoxidation of liquid nickle with silicon was studied at the temperature ranging from 1500°C to
1650 °C using silica crucible in order to investigate the deoxidation of nickel based alloys.
The effect of temperature on the equilibrium constant of the deoxidation reaction was found to be :

log K siniy=

while the deoxidation product of nickle, log K gi) (=
0.06 [% Si} Si<2%, 1500~1 650°C

log Ks.(N-) log K siniy—

—15680/T+1.83 1500~1650°C
[% Si][% O}?), was expressed as follows :

The deoxidation of nickle-iron binary with silicon was measured over the all range of the binary system
including pure iron at temperatures of 1 600°C and 1 650°C. On the nickle basis, the deoxidation product of
nickle-iron alloy, log K Sini-re),» which increased by the addition of iron, was empirically represented to be :

log K’Si(Ni—Fe)zlog Ksioniy—

(283/T-0.197)[%Fel

Fe<20%,0.5%Si, 1 600~1650°C

The temperature dependence of the equilibrium constant for the deoxidation of iron, log Kgjr.), was given

by the expression :
log Ksirey=

—30960/T+ 11.86 1550~1650°C

On the iron basis, the value of log K&ire.niy which decreased with increasing nickle content, was
Si(F )

calculated as :

log KS:(Pe N = log Ksl(Fe)
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Fig. 1. Deoxidation curves of liquid nickel with
silicon.
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Fig. 2. Plot of log K&;(ni) vs. silicon content.
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Table 2. Log K of the reaction, SiOx(s)=Si+20, in liquid nickel at 1 600°C.
Author Year log Ksiniy Remarks
OELSEN & KREMER 1936 —5.54 Calculated by the present authors
TARAKANOV et al. 1965 —-5.78
SCHWERDTFEGER et al. 1965 —6.24 Calculated from their 75;=0.0001 and 4G" of Si(l)+1/205(g)=SiOx(s)
FUJIWARA & SUGIURA 1977 -7.09 Calculated from 7%;=0.01
SIGWORTH et al. 1977 -5.79 Estimated, log Ks;iy=—32 940/ T+11.796
This work 1987 —6.54 log Ksiniy=—15 680/ T+1.83
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Fig. 4. Relation between Si and O in liquid nickel. Ni-Fe alloys.

Table 3. Interaction parameter, ed' in nickel at

1600°C.
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Table 4. Comparison of ¥g; in nickel at 1 600°C.
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Table 5. Interaction parameter.
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