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Studies on Dust Explosion ([, W, V)

By Tsutomu Hikita

fi. Combustion properties of accumulated coal dusts in nitrogen, oxygen or air
strenm were examined by the spring balance. Coal dust heat-treated in nitrogen
atmosphere absorbs much oxygen just before ignition occurs and this suggests that
such heattreatment may provide the proper condition for the propagation of explosion
and in fact this will be proved by later experiments.

IV. To measure the limit conceratration of dust explosion, various ignition sottrces
were tried and it was concluded that the method of breaking the metal fuse-wire by
electric current wns most suitable for the purpose.

The relation cprves between ignition energies and dust concentrations were obtained
in many cases. The lower explosion limit was mostly about 100 g/m% and the most
proper concentration to ignite was in range of 400~600 g/m®.

Then it was clarified that the reaction heat evolved in unit volume and in unit
time, for which grain size, concentration and volatile matter would play the -im-
portant role, was the determining factor for flame propagation.

Flash lamp for photo as n special ignition source was tried to know whether the
radiation 'ene-rgy would be capable to ignite the dusts and we found it had the suf-
ficient power to ignite coal, brown charcoal, or aluminum dusts.

V. Flame-suppressing effects of inorganic salts as alkali-halide for coal dust ex-
plosion were examined by using electric spark emitted between the iron poles coated
with thin layer of the salt as the ignition source. Experimental results showed the
ramarkable effects of I, KI, NaCl, KCI, KBr, NaNO,, and KNO; ete. to suppress the
ignition of coal dust similarly in case of gaseous explosion.

(L=b. of Explosives. University of Tokyo)

.t



