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Equilibrium between Aluminum and Oxygen in Liquid Nickel and Nickel-Iron Alloy

Fujio Isun and Shiro Ban-va

Synopsis :

The deoxidation equilibrium of aluminum in liquid nickel saturated with solid alumina has been measured at the

temperature ranging from 1823 K to 1973 K using the sampling technique with a view to understanding the equilibrium

between aluminum and oxygen in liquid nickel.

The temperature dependence of the equilibrium constant for the deoxidation reaction was presented to be »

log Kaany(=log @i, © ad/ ane,) = —28770/T+1.67

1823~1973 K

while the deoxidation product, log K amn(=1og[%A112[9%01%), was expressed as follows :

log K’ aeny =log Kaiomny +1.47(3[ 9% Al] +3.4[%01)

Al<1.1 mass %, 1823~1973 K

The deoxidation of liquid nickel-iron binary alloys with aluminum was measured up to 50 mass pct iron. The activity

coefficients of aluminum and oxygen in nickel-iron alloys based on pure liquid nickel were estimated by the following

equation :
log f &2 +2/3log £, = —0.028[%Fe]
up to around 10 mass pct iron at 1923 K.
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Fig. 1. Deoxidation curves of liquid nickel with
aluninum.
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Fig. 2. Equilibrium between aluminum and oxygen
contents in liquid nickel.
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Fig. 4. Temperature dependence of log K.

Table 1. log Kany of the reaction, Al,Os(s)=2A1+
30, in liquid nickel at 1878K.

Author log Kainny Remarks
V.G.Dyubanov et al.'® | —13.45 |log K=—60135/T +18.66* .
G.K.Sigworth et al.!® —13.65 |log K=—60795/T+18.807**
This work —13.69 |log K=—28770/T+1.67

% . calculated with ¥%, by the present authors.
* % [ estimated.
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Table 2. Interaction parameter liquid

nickel at 1873K.
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Table 3. Comparison of ¥%, in liquid nickel at 1873K.

Author Y& Remarks
F.Vachet et al.? 0.00096 |In y°=—6.95
V.G.Dyubanov et al.'V 0.00016 |{log y°=—7705/T+0.329
G.K.Sigworth et al.'? 0.0002 |estimated
This work 0.00022 |log v°=—23700/T+9.0
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