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Table 1 Hydrogen content(%) and particle size of ZH,_,

: Hydroge . .
Sample Chemical formula col:ltglg(;t %) Particle size(y m)
A ZH, » 1.31 4.75
B ZH, s 1.58 4.25
C ZH, 1.71 3.80
D ZH: 1.84 3.32
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Table 2 Hydrogen content in Z,.H,(y=2-x) at various temperatures

Sample Temp 25C 300 480T 800C
ZH, » 1.20 0.73 0.32 0.05
ZH, . 1.45 0.97 0.35 0.04
ZH, g 1.57 0.75 0.31 0.04
ZH, » 1.70 1.30 0.23 0.05
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Table 3 Activation energy and frequency factor for isothermal

oxidation of ZH,—x

Activation Frequency
sample energy (kJ/mol) factor(min-!)
ZH, 5 66.5 0.333
ZH, 45 67.4 0.217
ZH, 64.4 0.819
ZH, » 65.7 0.244

Table 4 Activation energy from ignition test and lowest ignition temperature

Sample ZH, ZH, s ZH, 5 ZH, 7
Activation
energy (kJ/mol) 107.1 154.0 201.3 205.4
Lowest ignition
temperature(C) 305 342 351 356
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Table 5 Sensivity of static electricity of ZH,—x

sample | ZH,. ZH, .4 ZH, ZH,
Energy (joule) 0.0018 0.0093 0. 00199 0.7099
Voltage (volt) KY{(} 838 1183 1533
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Thermal decomposition of zirconium hydride and reaction between
zirconium hydride and potassium perchlorate.

by Syunichi YOSHINAGA*, Michio KOGA*, Yutaka INOUE*
Masaru MATSUMOTO* and Toshiyuki NAGAISHI*

The thermal decomposition of zirconium hydride with different hydrogen content and
its reaction with potassium perchlorate were studied . The results obtained were as
follows.

1) When heating, zirconium hydride evolved hydrogen at about 3007C to form zirconium,
oxidation of zirconium starfed at 420°C and completed at 850TC.

The oxidation was effected by the hydrogen content of zirconium hydride rather
than by particle size. Less the hydrogen content becomes, the lower the oxidation
temperature becomes.

2) The rate of oxidation reaction can be expressed by the Ginstling-Brounstein equation
based on the internal diffusion as a rate determining step. Activation energies obtained
were 64 ~67kJ/mol. It was recognized that there is no relation between hydrogen con-
tent and the activation energy.

3) The measurement of ignition time lag showed that the less the hydrogen content
becomes, the lower both the activation energy and the minimum ignition temperature .

4) Zirconium hydride ignited at lower voltage as the hydrogen content becomes smaller.

5) The reaction of zirconium hydride with potassium perchlorate occurred at lower

temperature as the content of zirconium hydride in the mixture become larger. The reac-
tion was expressed by the following equations;
(i)ZfH - x—Zr+((2—x)/2)H, (ii)2Zr+KCIO 4—2Zr0 ; + KCl

(*Faculty of Engineering, Kyushu Sangyo University 2—1—3, Mat-

sukadai,Higashi—ku, Fukuoka, 813, Japan (phone 092—673 —5659)
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