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Propaga,tﬂing Brush Discharge Occurring on Insulating Inner-Bag Used with
Anti-Static FIBC and Its Countermeasures™

by Mizuki YAMAGUMA™* and Tsutomu KODAMA**

Abstract: An energetic form of discharge called the propagating brush discharge (PBD) was stud-
ied in view of a hazard assessment during the operation of an anti-static flexible intermediate bulk
container (FIBC) with a highly insulating inner-bag. The conditions for producing PBDs were
investigated using various kinds of materials of FIBC and insulating films made of polyethylene-
terephthalate. The magnitude of PBD greatly depended on the structure and the resistivity of the
FIBC materials. A material having fine conductive threads for dissipating static—charges, for exam-

- ple, was possible to produce extremely energetic PBDs due to an ionizing process on its threads. A
less conductive, dissipating rubber type, however, produced rather weak discharges. In all conditions
experimented, PBDs easily exceeded the critical level above which flammable gas or vapor can be
ignited. This means that any level of PBD has to be avoided in the atmosphere where flammable
gas/vapor exists. Two countermeasures to prevent the PBD were tried. Pinholes on an insulating
sheet mitigated the charge accumulation, and when the interval of the pinholes was 4 cm or less,
PBDs were no longer observed. Giving conductivity to the surface of an insulating film was also
found to be effective for the prevention of the PBD if the level of static charge was relatively small.
Keywords; Flexible intermediate bulk container, Propagating brush discharge, Brush discharge,
Corona discharge, Dust explosion, Pinhole
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(a) Making pinholes on the film
ErR—=v

EEEL SWMERTIFsEEE  NIIS-RR-2000 (2001)

«—— 200mm ——>

(b) Modifying surface resistivity on the film
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Fig. 5 Two countermeasures to avoid or mitigate PBD.
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(a) Metal plate +PET film (—16 kV) (b) Conducting metallic fiber +PET film (—18 kV)
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(c) Dissipating carbon fiber +PET film (21 kV) (d) Dissipating rubber +PET film
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Fig. 6 Examples of PBD on PET film.
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Fig. 8 Charge amount released by PBD.
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