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Abstract

Zr,Co disproportionated to ZrH, and ZrCo on a wide range of temperatures and
pressures. The X-ray diffraction patterns of disproportionated Zr.Co were constructed broad
peaks that meant to consist of fine crystallite. To evaluate the temperature and pressure
dependence of nucleation of products, the grain size of ZrH, was calculated on a half width of
ZrH, 111 peak by using Sherrer equation. It was found that the grain size did not depend on
disproportionation conditions such as temperature and pressure. Zr;Ni also disproportionated
and the grain size was not affected by temperature and pressure. These results indicate that the
probability of nucleation does not depend on temperature and pressure. The disproportionation
rates of Zr,M are determined mainly by the crystal growth rate of products. However, Zr,NiHs
was formed under the condition of low hydrogen pressure. The appearance of

disproportionation was affected by amount of absorbed hydrogen.
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Figure 1. X-ray diffraction patterns of Zr,Co after hydriding at 773K under

various pressures

52.2kPa
32.2° 1.2°
ZrH,(111) 1.2 1.3°
Fig.2 ZraNi X
13.1kPa
ZrNiHs[20, 21]
ZrNi+5/2H, - ZraNiHs (10)

Zri[17,18] ZrNiHs[22,23]
ZrNiHs[24]  He S¢°
$1°=-120.6J/K mol(Hz) 773K
ZrNi + H, - ZrH, + ZrNi (11)

70 80

Zri.[17, 18] (111)

6.53kPa

773K

Zr,Co
Hf°=-65.8kJ/mol (H:
773K



Zr2M(M=Co, Ni)5%& 54D /K T FH AU AR DO 7 ~DIRLEE K OIKFEIE ) D%

ZrNi o ZrH, ., ZrNiH,
773K O
52.2kPa I

26.1kPa

S
< 19.6kPa
> °
‘0
c
) 13.1kPa
p=
ZeriH5
6.53kPa
2.61kPa

-~

10 20 30 40 50 60 70 80

20 / deg.
Figure 2. X-ray diffraction patterns of Zr,Ni after hydridung at 773 K under
various pressures
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Figure 3. X-ray diffraction patterns of Zr,Co after hydriding at various
temperatures at 26.1 kPa
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Figure 4. X-ray diffraction patterns of Zr,Ni after hydriding at various
temperatures at 26.1 kPa
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Figure 5. Pressure dependence of grain size of disproportionation products
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Figure 6. Temperature dependence of grain size of disproportionation products
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