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10. Conclusions
by Tsutomu Kopama*

Abstract . With the remarkable progress of technology, many new materials such as fine organic
powders and functional powders have been handled in recent industries. Since such materials are
sensitive to static electricity, industrial hazards such as explosions and fires have been caused by static
electricity. This specific research was carried out to develop basic preventive technologies against the
electrostatic hazards occurring in the handling processes of new materials in industry.

The research themes and obtained results are as follows :

(1) Measurement of minimum ignition energies for combustible fine powders : In the test measuring
minimum ignition energies (MIEs) using the test apparatus based on IEC standard, some additives for
plastics and bis-phenol A dusts showed the MIEs lower than 1 m].

(2) Measurement of minimum ignition energies for flammable mists : MIEs for nonvolatile alkane
mists with a flash point of higher than room temperature showed a constant value of approximately 4 m].
Ignition hazard of mist could be drastically reduced by dilution with water or by atomization using
carbon dioxide.

(3) Effect of discharge conditions on measuring minimum ignition energy for dusts : When a resister
of 25 kQ was connected to the discharge circuit in place of the inductor shown in IEC standard, the MIE
for powder sugar was 6.8 mJ, much lower than 27 m]J taken with an inductor of 0.94 mH.

(4) Development of the vibrating type minimum ignition energy measurement system : A newly
developed vibrating-type MIE measurement system was applicable for two dusts, lycopodium and
polyacrylonitrile, among three reference ones shown in IEC standard, but anthraquinone which has
irregular particle shapes.

(5) Measurement of electrostatic properties of flexible intermediate bulk containers (FIBCs) : In life
emptying experiments antistatic FIBCs which were made up of insulating plastic textile with thin
conductive threads showed sufficient properties for reducing static electricity on both the container and
the content.

(6) Electrostatic safety evaluation for pneumatic powder transport : A newly developed air-blow
-type electrostatic field sensor was applicable for electrostatic safety assessment of pneumatic powder
transportation in real-size experiments.

(7) Evaluation of electrostatic hazards caused by charged powders during tank filling using particle
simulation-dependence of particle size : Simulation using the particle-in-cell technique clarified the
effect of particle size on electrostatic hazard caused by filling of charged powders into a vessel.

(8) Electrostatic charging on liquid caused by spraying : Charge to mass ratio on water drops in
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charged cloud reached approximately 1 #C/kg due to a large amount of charge generation caused by
division of liquid after spraying from a two-fluids nozzle with a flow rate of 48 g/min.
Keywords ; Static electricity, Electrostatic hazard, Ignition, New material, Safety assessment
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