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A Study on Static Electrification of Coal and Calcium Carbonate
Powders during Pneumatic Transportation
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(Received June 27, 1986)

This research was done to study fundamentals of powder electrification to prevent dust
explosion in the process of pneumatic transportation. The powder charge after passing through
a stainless steel pipe (30 mmID, 34 mmOD) was measured using coal and calcium carbonate
powder as samples. Powder charge was measured in the Faraday Cage with a cylindrical
filter at the outlet of the pipe. Powder particles were charged by corona previously with either
positive or negative polarity. Powder charge was dependent on the powder concentration and

saturated at a certain concentration.
more rapidly than the sparser one.

affects the powder charge.
1.0-2.7.
passing through the stainless pipe.
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The denser powder cloud was saturated electrostatically
The result also showed that the transportation velocity
The powder charge is proportional to the air velocity to the power
It is indicated that the previously charged powder will increase its charge after
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Fig. 1 Experimental apparatus.
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Fig. 4 Effect of powder concentration on charge
current by pneumatic transportation.

187 (39)

-9
x10

Corona Discharge Voltage: + 8 kV
70 /
=z 60 Qe .
< D
° 50 u/ \9
o .
5 40 3//
G Alr Velocity : 5 m/s
2 sof 7
2 20  No Pipe Grounding
g 10 © Pipe Grounding
[5)
0

2z 50 100 150 200 250 300
- -10
H Powder Concentration (g/m3)
£ -20 °
=1 e o
o -30 \
& 9, o)
g \\ )
o -s0 fn_/'\Q
2 -60

~70

Corona Discharge Voltage: -~ 8 kV

5 BRI & RHITER X 5 RAERE O BIR (FK)

Fig. 5 Effect of powder concentration on net
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Fig. 10 Net charge of CaCOs by corona discharge
during pneumatic transportation.
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