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Table 1 Purity (W) and average particle diameter
(D) of zirconium powder

Sample W (wt %) D (pm)
Zr(1) 87.0 1.9
Zr(2) 97.1 41.8
Zr(3) 94.7 1.5
Zr(4) 92.8 7.9
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Fig. 3 Thermal analysis of zirconium powders in air
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Fig. 5 Plots of a diffusion-contralled shrinking
unreacted-core model in the case of the
isothermal oxidation of Zr(3)
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Table 2 Ignition test of zirconium powder in air

Sample T,.(T) E, (kJ/mo})
Zr (1) 300 25.4
Zr(2) not ignitable —
Zr(3) 259 43.9
Zr (4) 269 36.9

Ty ; Lowest ignition temperature
E, ; Activation energy for ignition
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Table 3 Ignition test of the mixtures of zirconium and pottasium

perchlorate in Ar atmosphere
Composition (by wt.) T, (T) E, (kJ/mol)
Zr( 1) /KC10,=72/28 322 51.1
57/43 336 54.6
40/60 338 55.0
Zr( 2) /KCIO, not ignitable —
Zr( 3)/KCIO,=T72/28 308 51.3
57/43 324 55.9
40/60 332 53.3
Zr( 4)/KCI0,=72/28 340 52.1
57/43 352 52.5
40/60 361 57.0
T, ; Lowest ignition temperature
E, ; Activation energy for ignition
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Fig. 8 Friction sensitivity of Zr-KClQ,mixtures in
air
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Fig. 9 Electrostatic sensitivity of Z-KClO; mix-
tures in air
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Sensitivities of Zirconium Powder and Its Mixture with
Potassium Perchlorate

by Hidetsugu NAKAMURA, Takeshi ISHIMATSU and Yasutake HARA

Sensitivities of zirconium powder and its mixture with potassium perchlorate were
studied by thermal analysis, ignition delay test, friction sensitivity test, electrostatic sen-
sitivity test et.al. The resuits were as follows.

The surface of the zirconium powder was covered by thin oxide layer, but its stability
differed from species. Zirconium powder is ignitable substance, but with regard to most
stable sample its oxidation on heating under constant rate was not attained compleatly even
up to 900TC.

Oxidation by gaseous oxygen occurs obeying a diffusion-contralled shrinking
unreacted-core model. Sensitivity of zirconium powder and its mixture with potassium per-
chlorate are affected by composition of mixture and surface properties of zirconium, but
the extent of affection are different with types of energy added. That is ,thermal sensitivity
and ignitability are affected by composition of mixture and surface properties of zirconium,
and friction sensitivity and electrostatic sensitivity are affected mainly by surface proper-
ties of zirconium. The mixtures of zirconium with potassium perchlorate misfires in drop
hammer test.

(*Study on the Reactivity of Metallic Powder Utilized for Explosives(N)

**Department of Applied Chemistry, Faculty of Engineering, Kyushu Institute
of Technology, Sensui-machi, Tobata-ku, Kitakyushu-shi, Japan)
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