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Rate of Hydrogen Desorption from Liquid Iron Alloys

Shiro BAN-YA, Kenzo MORI, and Yukio TANABE

Synopsis:

The rates of hydrogen desorption from liquid iron and several liquid binary iron alloys were measured by
the carrier gas method using argon. The results obtained are summarized as follows. v
1. The rate of hydrogen desorption from liquid iron is governed by a first order reaction for hydrogen

content in iron.

2. The rate of reaction is largely affected by the agitation of liquid iron.

3. The activation energy of the reaction obtained is a fairly low value of 5.7 kcal/mol.

4. From the facts mentioned above, the rate of hydrogen desorption from liquid iron is controlled by
the transport of hydrogen atoms in the boundary layer of the liquid phase, and the value of mass transfer
coefficient in the inductively stirred melt is 3.16 x 10-% cm/sec for pure iron at 1600 °C.

5. As the effect of alloying elements, the reaction rate decreases with carbon and chromium contents,
and increases with silicon content. Nickel has no measurable effect.

6. A good correlation was found between the present values of mass transfer coefficients of hydrogen
in the alloy systems and the diffusion coefficients of hydrogen in iron alloys reported by H. Bester and K. W.

Lange.
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Fig. 1. Reaction chamber of apparatus.
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Table 1. Hydrogen passing thr@ugh the wall of alumina tube at the experimental

condition. (1600°C)

Lance height 45 cm
6} Flow rate 4000~5000 ml/crrgmin 4

RH: (mlfcm? sec)X10°
S

1 1
0 50 100 150
Surface ratio (s./s)

Fig. 2. Effect of the ratio of interfacial area in
crucible and alumina tube on the rate of
hydrogen desorption.
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Fig. 3. Effect of Ar blowing height and the flow
rate of carrier gas on the rate of hydrogen

desorption.
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Fig. 4. Effect of the flow rate of carrier gas on
the rate of hydrogen desorption.
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Fig. 5. Relation between the square root of hy-
drogen partial pressure and the rate of
hy drogen desorption.
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Fig. 6. Effect of hydrogen partial pressure on the
rate of hydrogen desorption.
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Table 2. Mass transfer coefficient and activation energy in the kinetics of hydrogen

desorption from liquid iron.

Mass transfer ivati
Authors coefficient Activation Sneray Method
KL X102(cm/sec) ‘
H.Knuppel 9.1 _ Constant volume method
F. C)(?St;esrzs) (1600°C) ( Induction furnace )
W.M.Boorstein 1.2 ~ Sieverts method
R.%gggl)ke (1600°C) 3.4~10.4 ( Induction furnace)
llz.?uzpki ) 1.04 70 Carrier gas method
. (5113'7960;3"' (1580°C ) : (Resistance furnace)
H.Bester 1.6 Sieverts method
KV(J1 é—_?en;ge (1600°C ) 6.5 ( Induction furnace)
3.16 Carrier gas method
Present work (1600°C) 5.7 ( Induction furnace)
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Fig. 13. Relation between mass transfer coefficient

and the diffusion coefficient of hydrogen
in Fe-X alloys at 1600°C.
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