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Development of an Evaluating System for the Charging
Characteristics of Powder
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In powder handling processes, the understanding of powder charge characteristics is very important to
determine its safety handling conditions. Especially, in a powder pneumatic conveyer, powder is charged
remarkably large, ranging from 1 to 100 ,C/kg. When the charged powder is fed into a silo or a hopper
after the pneumatic transportation, an ignitable electrostatic discharge is frequently observed, which
sometimes induces explosion or fire. In this study, a system for evaluating powder charge characteristics,
composed of a small pneumatic transportation and charging plate type electrodes for particle colliding
and charging, has been developed and its performance has been confirmed. The effects of the operating
conditions such as the number of electrodes, powder feed rate, air flow velocity, and powder diameter on
the output current, electrostatic field strength, and specific charge have been investigated experimentally.
As a result, several useful knowledge for the developed system were obtained and the importance of the
evaluation for powder charge characteristics through the system could be pointed out.
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Fig. 2 Schematic diagram of charging electrode.
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Fig. 3 Temporal change in electrostatic field strength and
output current for various numbers of charging
electrode.

Table 2 Powder samples.

ARy S GEEtB LU L— 1§ $ 7 D[ um) B SFE8E Dyo [pm]

T a — AR T JBALRR T2 (BR) 200~300 266
¥ N7 47 CP-203

R LT — AR T RS T3 (k) 300~500 365
N7 47 CP-305

Y L O — BRIk T FEAGRR T2 (#R) 500~700 600
¥ 7 47 CP-507

RYRAFL Y IT—FYRI A AFL>HR) 500~700*1

A&M POLYSTYRENE 666
IR ZAF LRV y b ERBEEL, 500~700 gm i &R BT T,
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Table 3 Space charge densities for various powder feed
rates.
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Fig. 7 Temporal change in electrostatic field strength and
output current for various air flow velocities.
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Table 4 Specific charges for various operating conditions.

BT g [nC/g]

Run No. — = B2 S
Gz qs %
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