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ABSTRACT

It is widely recognized that conventional means for determining the minimum ignition
energy(MIE) of powder are time-consuming and require operational skill. As a variety
of new fine powders are being produced day by day in industry, there is an urgent
need to a quicker and more economical means to measure MIE. To meet this
requirement, we have developed a measurement systemm which employs a novel method
to create an air/dust mixture in a miniature combustion box. In this system, the
powder to be tested input into a hopper made of metal mesh, and successively fed
downward to form a thin, curtain-like dust/air mixture by vibration. With this new
apparatus, three type of powders -Lycopodium, Anthraquinone, and Polyacrylonitrile-
were tested and the MIE data were compared with those taken with a conventional
apparatus(the Hartmann tube). Two of them agreed satisfactory, but the other,
anthraquinone, showed quite different values supposedly due to the agglomeration of
the powder particles by static-charge.
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Fig. 1 Vibrating MIE measurement system Fig. 2 Structure of powder hopper
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Fig.3 Ignition energy of Anthraquinone

- 181 -



Table 1 MIE measured by new(vibrating mesh)and Table 2 Charge of powder passing through vibrating

conventional (hartmann Tube) method mesh

Median MIE (m]J) Subst Charge amount [ #C/kg]
Substance  |Diameter| Vibrating |Hartmann ubstance Minimum | Maximum | Mean
(m) | mash | tube N yycopodium | -15 -24 | -19

Lycopodium 38 23~29 | 10~30

A i -2. -11 -6.

Anthoraquinone | 178 | 20~34 | 1~3 || horaquinone) -2.2 61
Polyacrylonitrile 73 34~41 10~30 [{Polyacrylonitrile| -0.13 ~0.54 -0.23
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