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Development of a Passive-Type Electrostatic Eliminator
for Pneumatic Powder Transport*

by Tsutomu Kopama** Mizuki YAMAGUMA*** Teruo SUzUKI**** and Tomofumi MoGAMI*#%*

Abstract: In order to prevent a dust explosion caused by electrostatic discharges in a silo during
loading of particulate products via a pneumatic transport system, we have developed a novel passive-
type electrostatic charge eliminator to reduce the static charge on products before they enter a silo.
The eliminator is installed at the end of the loading pipe inside the silo. It consists of a short
length of plastic pipe and air-nozzle ionizers without a power supply mounted on it. Each ionizer
is equipped with a grounded needle electrode within an insulated nozzle. Instead of a high-voltage
power supply, the eliminator utilizes the electrostatic field strength resulting from the electrification
of the plastic pipe as the energy source for the corona discharge at the needle electrode to produce
air ions for reducing the static charge. The inside wall of the plastic pipe is electrified as particulate
products pass through it. The charge elimination performance of the eliminators with plastic pipes
of different materials was evaluated using a real-size experimental apparatus and 350-400kg of
polypropylene pellets. The eliminator used in the experiment consisted of a plastic pipe with an
inner diameter of 10cm and a length of 20cm, as well as six air-nozzle ionizers arranged along the
circumference of the plastic pipe. PTFE, PVC, PP, PE, and Nylon were used as the material for
the plastic pipe. Two types of ionizers with different nozzles, i.e., insulated metal and PVC, were
used. The air ions produced by corona discharges were blown inside the plastic pipe by compressed
air at a pressure of 250-300 kPa to neutralize the static charge on the pellets within it. The
experimental apparatus consisted of an SUS silo with a diameter of 1.5m and a capacity of 4.8m?
an SUS pipeline with a diameter of 10cm and a length of approximately 20m, an air blower with
an air volume of 10m’/min, and an air conditioning unit. Incendiary discharges, which occurred
along the pellet-heap surface in the silo, were observed using a camera/CCD camera with an image
intensifier set on the window of the silo roof. The charging tendencies of the pellets before and
after elimination were evaluated using two air-blow-type electrostatic field sensors set on each sidewall
of the silo and the pipe. It was found that effective elimination was achieved by electrifying the
plastic pipe with the same polarity as the pellets and that the pipe was electrified due to the tribo-
electrification between the pipe and the pellets. The eliminator using PTFE for the pipe material
was practically effective for reducing the static charge on the pellets.

Keywords; Static electricity, Electrostatic eliminator, Pneumatic powder transport, Electrostatic
discharge, Dust explosion
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Fig. 1 Schematic diagram of passive-type electrostatic
eliminator for powder.
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Fig. 3 Schematic diagram of experimental facility for
pneumatic powder transport.
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Fig. 4  Schematic diagram of silo used in experiment.
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voltage on discharge current for passive-type
ionizer in model experiment ; all the signs are
minus.
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Fig. 6 Effect of pellet flow rate on field strength at
silo wall before and after elimination for
eliminators with various pipe materials.
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Fig. 7  Effect of pellet flow rate on field strength at
pipe wall before and after elimination for
eliminators with various pipe materials.
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Fig. 16 Effect of number of ionizers on field strength

at pipe wall under eliminators with different
materials of nozzle.
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Fig. 17 Relationship between field strength at pipe

wall and specific charge of falling pellets
under eliminators with different materials of
nozzle.
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