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Experimental Study on Electrostatic Hazards of Powder in Fluidized Bed
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Abstract :

A large amount of electrostatic charges is often generated on polymer powders in fluidized bed and there-

by may lead to electrostatic problems. In this study, to evaluate electrostatic hazards of powder in fluidized bed, the
electric field(E[v/m]) and the charge amount(g{c/g]) during fluidizing were monitored. We also investigated the Mini-
mum Ignition Energy(MIE {I]) of sample powder used in fluidized bed with the Hartman vertical-tube apparatus. The
batch-type fluidized bed system and 2kg as Polypropylene(PP) resin powders were used in the experiments. The follo-
wing results were obtained: (1) Even when a safe margin of several times was considered, the values of £ obtained
with PP powder in this paper did not exceed 3 to 5kV/cm, at which an incendiary electrostatic discharge could occur.
{(2) the ave. ¢ was -0.26uC/g during fluidizing. This value was high enough to cause electrostatic agglomeration and
adhesion. (3) the entrained PP powder in upper column due to fluidizing could be ignited by electrostatic discharges

of 71ml.

Key Words : fluidized bed, electrostatic discharge, minimum ignition energy, electric field, electrostatic hazard

1.ME

AR of ] Akele} AN BAlo] e chekat

Fe2 wol AgatL ot B3k A7t 3
&2 guskge) wet £412] Yol vAg 5
o} BAZ AFohe THIN W i AL
ol AR AoR 8| FAFY Aao] ¥
& 7Pz .

53] ArgAle A de] ARE D e 75 A
2719 A4 mE Az o Rt 44 9§
HE 7R 2Ale] Az, 29 5ol A8 <+ Ae
S 7L ol A s Fol g - AR
I glov 34 WelA ﬂé% W 37 Tom

YA AERe R BALS FASH sl By
HolE BABL A3tk FUSlol 171

I Q= /\134013’3)

oleft wigstell fedx7E BIEt,

A

o4

"o whom correspondence should be addressed.
mkt0904@hanmail.net

7\ eEAA], EAELAR), BR=EA T2 7h
AGEAE AHgste vl oA A7 B4
of et ATt Flel del EaEoix|al 9]
E}‘M )

3} FH7R AT AFE AAsH] AT o
Aoz i—lﬂ ARAIY S olM e A7) EAY
A bag filter AX], HAZA 5 AR HA]

SRl Loy, AA) oAl S5 EAE gt
3471 HWE“J%OP AEE EAY] 2agst

Az &4 5 7R A AFEL A¥Ad 3
7Hl Tt ?EHL«L- o1& Aol

wpeba] & Aol de HodE g EAE A
£ Aol S A, FaEae) g
AR o2 23 Aestgirh E3E ARAL

of WANI: 4FRY Hf FAHE EA

7] Asi o] e 24 7k

p

%“o
Tt
of 3

29 &E N

19



E0EH, el 23

Filter

450
g
o
o.
B
&
4

Cyclone

300

140]
et

Edovn Point ——sm

Powder lnlet —> Em
Return Leg

Air Distributor ~—
“@' " Grille of

Honeycomb Structure

\Rotmy Valve

450

300

. Flow Meter | |
Air Pressure —\

Controller

Scale: 1/10

Unit: rom

-
T
|

&

Fig. 1. Fluidized-bed system,
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p : charge density[C!rn3]

g : specific charge[C/kg]
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g : specific charge[Crkg]}
Q : total charge[C]
W : mass of suctioned powderfkg]

M= ©)

~l=

M : concentration of dust[kg/m’]
W : mass of suctioned powder{kg]
Y : volume of suctioned air[m’]
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E : estimated electric field[V/m]

r : radius of fluidized column{m]
& : permittivity of free space[F/m]
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