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Equilibrium concentration of hydrogen in

aluminium in the ordinary atmosphere.

Mamoru IMaBayasHI, Kohei TOMITA

Abstract : — Studies were made on the variation of hydrogen conce-
ntration in molten aluminium with holding time. Pure aluminium was
melted under various melting conditions and some molten baths different
in initial concentrations of hydrogen were obtained. The hydrogen ion
concentrations of the molten metals were measured at regular intervals
being held in the ordinary atmosphere.

The results of the experiment were summarized as follows: Equili-
brium concentration of hydrogen widely varied with melting' conditions
and it did not correspond to a linear function of partial pressure of
water vapor in the atmosphere.

The following conclusions were drawn from the above results of the
experiment.

(1) The rate of hydrogen evolution from the molten metal depended
upon the diffusivity of hydrogen through the oxide film

(2) Equilibrium concentration of hydrogen was varied with hydro-
gen diffusivity and water vapor permeability through the oxide film as

well as with the thichness of the film.
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Table 1 Melting conditions of the melts.

_ \ : | Weight of | Temperature |
Mark Furnace Atmosphere 3 Treatment 1; charge (g) of melt (°C)
| Steam S

,__Iié_s‘., Resistance ‘ Ordinary . blowing L 5(307 B
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Tta o blowing B 2 i
HA-S2 -di . c 500 i
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[ : | None |
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e Vacuum - None 900 :
HV-2 i 650 |
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Fig. 1 Copper chill mould.
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Table 2 Cutting condition of specimen.
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| Cutting | Feed ~ Depth of
Experiment | speed | (inch/rev.) cutting | Cutting fluid
! (m/min) | mehyrey. (mm) 3
| Former exp. | 18. 4 | 1/224 ; 5/100 :' None i
' Present exp. j 29.7 | 15/10000 5/100 None
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Table 3 Rate of hydrogen in extracted gas.

5 z::;lcizs Other gases Hydrogen Hydrogen

: (co) (ce) (ced (%)

| 0.0228 1 0.0017 0.0211 93

§ 0.0205 | 0.0018 0.0207 92 \
| 0.0209 | 0.0018 0.0191 E 91
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Fig. 3 Variation of hydrogen concentration in molten aluminium with the
passing of holding time.
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Tabile 4 Calculated value of D/§, v, and Cs.

: 4 5 —
Experiment f “()Lm) :/ei{)) (( n;’t/>1<01(§)g . sec) CS(*czca’i()(ODvéo> ‘
RA-S 16.5 ; 51.2 1 0.310
RA ‘ — : — —
HA-S1 21.6 313 0.145
HA-S2 35.0 | 52.5 0.150
HA-1 10.7 i 8.56 0.080
HA-2 10.0 9.15 0.095 !
HV-1 1 2.7 ? 7.8 0.29
HV-2 ! 2.2 ! 5.7 0.26

D ¢ Diffusion coefficient of hydroan
o : Thickness of boundary layer.

D/d : Gas transfer coefficient.

ve : Rapidity of absorption of hydrogen.
Cs : Equilibrium concentration of hydrogen.
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Fig. 4 Comparison between calculated and measured values of hydrogen concentration.
Calculated values are obtained by equation (4), in which the values are referred

to D/ and Cs shown in table 4.
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Fig. 5 Comparison between calculated and measured values of hydrogen concentration.
Calculated values are obtained by equation (4), in which the values are referred
to D/6 and Cs shown in table 4.
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