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Synopsis :

The solubility of hydrogen, nitrogen, and carbon in liquid pure iron, cobalt, nickel, and
copper is calculated in terms of a hard sphere version (the s c aled particle theory) of the
Percus-Yevick equation for the liquid state. The hard sphere radius of a metal atom is
estimated from the packing density for the liquid structure factor which has been
reported to fit satisfactorily with the observed diffraction data for the liquid metals. For
a hydrogen atom dissolved in the metals, the hard sphere radius is derived as a function
of the screening distance. The radii for nitrogen and carbon atoms in the metals are
estimated by taking into account the covalency of the bonding between the solutes and
surrounding nearest neighbor metal atoms. Good agreement is obtained between the

theoretical predictions and experimental observations.
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Theoretical Calculation of the Solubility of Gases in Liquid Metals
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Toshihiko Emi

Synopsis :

The solubility of hydrogen, nitrogen, and carbon in liguid pure iron, cokalt, nickel, and copper is
caleulated in terms of a hard sphere version {the scaled particle theory) of the Percus-Yevick equation
for the liquid state. The hard sphere radius of a metal atom is estimated from the packing density for
the liquid structure factor which has been reported to tit satisfactorily with the observed diffraction data
for the liguid metals. For a hydrogen atom dissolved in the metals, the hard sphere radius is derived
as a function of the scresning distance. The radii for nitrogen and carbon atoms in the metals are
estimated by taking intc account the cevalency of the bonding between the sclutes and surrounding

nearest neighbor metal atoms, Good agresment s cbtained batween the theoretical predictions and

experimental cbservations.
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Table 1 Sieverts' constant for the dissolution of
hydrogen at | atm. in liquid pure iron,
cobalt, nickel, and copper.

Metal In K!:K—- E;Hﬁﬂ
Iron" —4390/T—3.667
Cobalt® —4940/T—3.540
Nickel® —2420/7T—4.230
Copper® —5460/7T—3.600

Table 2 Numerical values used for the
calculation of Sleverts constant
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Fig. 1 Comparison between observed and
calculated Sieverts’ constant.
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Table 3 Hard sphere radii of screened

metal ions (1/2 @,) and protons
(1/2 a‘,,) in llqmd metals

Metal Tem ‘ 1/2A ay 1/2 au l‘

Tron 1600 1 112 | 1.12 | 1.29™
Cobalt | 1600 | 1.1 1.19 —
Nickel | 1600 : 1.09 = 117 | 1.2/
Copper | 1100 % 1.12 161 | 1.29®

R : Nearest nenghbour distance
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