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Table 1 Oxidation of metallic powders

) ] Calculated Observed —AH°reac. —-AG°reac. Tec
Reaction equation ; .

increase (wt%) increase (w1%)  (kcal/mol) (kcal/mol) (C)

Mg+ /3 03— MgO 66 % 63 % 144 136 550
2B+ 3/ 30;—B;0; 250 % 153 9% 305 286 600
2A14% /3 03—AlL Oy 89 % 6% (1000°C) 309 289 570
3Fe+ 20;—Fe;30, 38 % 34 9% 267 — 460
Ni +1!/,;0,—NiO 27 % 129% (1000°C) 57 51 520
Zr + 03— Zr0, 35 % M9y 258 244 290
Mo + 3/, 0;—MoQOs 50 % 50 % 180 162 320
Te+ '/20,—TeO 13 % 2% ( 600°C) 78 65 400
W+ 3/,0;,—~WO; 26 % 26 9% 201 182 380
Si + 0;—85i0; 114 % 19% ( 800°C) 218 205 -
Ti + 0;—TiO, 33 % 35 % 226 213 470
2Sb + 8/203—'81')203 20 % 239 241 207 350
Ta+ Og—'TaOQ 9 % 11 % -_— - 650
2Bi +3/30;—Bi30s 123 9 6 % 138 119 380
Zn+ '/303—Zn0 24 % 22 % 84 77 450

Te ; Initial temperature of oxidation

AH °reac.: Calculated heat of oxidation
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Oxidation of Metallic Powder*

by Hidetugu NAKAMURA®**, Yasuharu BAN**,
Yasutake HARA** and Hideyo OSADA**

In order to consider the oxidation reaction of various metallic powders, experiments
on the observations of surface properties by surface analysis, the oxidation in air and
the reaction with typical oxidizing agents were performed.

The surface of metallic powders was covered by thin oxide layer and its tightness
differed from species. In the oxidation by gasious oxygen, these oxide layers act as
resistance on oxidation and some of the metallic powders scarcely suffer oxidation up
to considerably high temperature. In the case of the reaction with oxidizing agents, it is
found that oxidizing agents which can easy to remove oxide layer according to melting
and formation of composite oxide show high thermal reactivity.

*Study on the Reactivity of Metallic Powder Utilized for Explosives(1l)

(**Department of Environmental Sience,

Kyushu Institute of Technology, Sensui—machi,Tobata—ku,
Kitakyushu—shi, Japan)
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