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A Study of Hydrogen Diffusion in Zinc Single Crystal

I.B. KIM, 1.H. MOON,

Abstract

Electrochemical method was used for the study of hydrogen-diffusion in zinc single crystal.

In the sample perpendicular to ¢ axis, the diffusion coefficient of hydrogen at the temperature range

-of 25—71°C is as follows:
D=8.5x107%xp (—4,450/RT)cm?/sec.

In the sample parallel to c-axis, the diffusion coefficient was obtained that D=3.5x 10 %cm?/sec at

room temperature. But this value is larger than that of the sample perpendicular to ¢ axis. In othcr

words, the diffusion coefficient perpendicular direction to ¢ axis is larger than that of parallel directicn

to ¢ axis. In the sample perpendicular to ¢ axis, the diffusion coefficient was changed as the thickness

of sample increasing. The larger value of diffusion coefficient for the zinc single crystal was obtaincd

than that for the polycrystal.

zine, grain boundary effects are negligible.

From this result it is concluded that,

in the diffusion of hydrogen in
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Specimen

Fig. 1 Schematic sketch of the diffusion cell and its electrical circuit.
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Table. 1 The Data of Specimens

Thickness of Specimens (zm)
No Orientations of
' Specimens |Cu | Pd Total
o E:sls‘:kf layer | layer Thicknef
1 c b 1545 5.5 1. 3 1551. 8
2 c L 2260, 5.5 1.3 2266. 8
3 c L 22900 7.3 3.6 2300.9
4 c 1140 4.3 2.5 1146.8
3. Aot Y nE
Fig. 2& 4E~t curve 8] & of o]z},
o~

—lp N E
A
O
L]

[R~}
[

L 1 1
0 ] 2 3 4 5
=T (Min)

Fig.2 J4E~t curve for the determination of break
through time ¢,
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Table.2 The break through time and diifusion
coeflicient calculated from #,%".

No. | Oientations| [ek | g - gn | Diffusion,
of specimens (zzm) (sec) | (sec) {em?/sec)

1 ct 1545 88| 67| 2.51x107*°

2 cl 2260, 142] 121] 2.97x10°°

3 c L 2290 125 112 3.20x10°°

4 cn 1140 46 26| 3.54%107°
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Table. 3

Table. 3 The Diffusion coefficient obtained at various

temperature,
temp. {°K) ’ D.  {(cm?/sec)
300 | 3.20% 10
327 l 6.58x107°
344 [ 9.23x107%




B fh B | R

1% F2u

Table 3 9] 2 3}% Fig. 33} 7to] plot &}« frequency
factor),=8.5x107% cm?/sec & < qon, 4459
Ag A

D=D, exp(—E/RT)reeereessacreeesiscs 2)

2 X activation energy E=4.45 Kcal/mole & &
Ak,

Manning@ o] &j3b #HAAFS jump frequency
(+), jump distance (z;} 9t} A A o)

Z
D S et s (3)
i=1
107
Ts.5x10
Vd
rd
I,
s~ e
r'd
V4
Vd
rd
/f
—d 10—3 —
/, b
pd <
’ g
4104 =
<10
| _l ] |
i 3 2 1
103><%< K} ———

Fig. 3 Temperature dependence of diffusion coefhci-
ent.
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Interstitial atom

can jump in the h.c.p. crystal.

Fig 4. sites in which hydrogen
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