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Abstract — The effects of gas velocity and solid circulation rate on the axial solid holdup distribution have been deter-
mined in a 10 mm-L.D. x 800 mm-high circulating fluidized bed plasma reactor under reduced pressure (1torr). Polystyrene
polymer powder and nitrogen gas are used as solid and gas materials respectively. The change of solid circulation rate by
a large gas flow rate of the riser (40~80 sccm) is also possible by a relatively small gas flow rate of the solid recirculation part
(6.6~9.9 sccm). The solid circulation rate in the reactor under reduced pressure increases with increasing aeration velocity
in the solid recirculation part. The axial solid holdup in the riser decreases from the dense at the bottom to the dilute
phase at the top section of the riser. Solid holdups at the axial positions in the riser increase linearly with increasing solid
circulating velocity. From these results, we could determine the position of plasma load for good plasma ignition, maintain

and plasma reaction.
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Fig. 1. The schematic diagram of a circulating fluidized bed plasma
reactor under reduced pressure.
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Fig. 2. Solid circulation rate with aeration velocity in the solid recircu-
lation part.
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Fig. 3. Solid circulation rate with gas velocity of riser.
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Fig. 4. Static pressure around CFB loop for different value of aeration
rate and solid inventory.
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Fig. 5. Effect of solid circulation rate on the pressure balancein the
CFB loop (I=55g, Q =59.9 sccm).
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Fig. 6. Effect of solid circulation rate on the pressure balancein the

CFB loop (I = 50g, Q = 69.9 sccm).
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Fig. 7. Effect of solid circulation rate on axial solid holdup distribu-
tion.

& Kot o= ole&
o] Z7= Bzt 12,14].

Fig. 7 g elell A 249 8--55 Sehk=mt
TAREEE ol W sy 9] ool weh
LR 74013} o71M ZF A3
TR 7V, LAIE S %X*Z
2 %V:EO]K} 7ol ket
upe} s A A
B S AFAEE Pk e S AO% 1)
AA e IAAFZo] W e "ok 28y 1A
7ol whet A2 Bt dsEETF das QO%
F 7V Ak At A7 A =
A O Z =2 AFHE Hola §lot 2 UA] /\V\"’} e
3P FElE HojFar Qlok. AAlA o 7 S AAFE s

s SR F 3ol A A Fued o 7hA] o] wet
sttt s wiET FollA s ST avtel OIEH
S7hel = S YERA AT 14]. wHebA 2P 3Hs
ghzm} REE7 U ellA Fetzrks FA4A7)= S

A
P
=2

o
o

9
(e}
Moo 2 koo

LA [y 1o

2 MM e
1B o -~

B

H>
rﬂ
o

7

-

Ny

314

=

(e

At Bepavt A



et =8-S Skt W19 S0 LAA TS 531

0.10
@ H(50) [ J
O H(105)
L | w H(1e8)
0.08 A H(321)
W H(466)
O HT771) ® (@)
0.06 | ® v
= [ J e
o ([ J o
0.04 |
°c 5,
O w A
L [ J ® =
0.02
O A o ©
] ﬂE e r
0.00 [ I . . . .
0 2 4 6 8 10 12

Gs [kg/m?s]

Fig. 8. Effect of solid circulation rate on Solid holdups in different
axial heights in a circulating fluidized plasma reactor.
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g : gravitational acceleration [m/s?]
Gs : solids circulation rate [kg/m?s]
H : Height [mm]
I : solid inventory [kg]
Q : total flow rate [sccm]
Ua : gas superfical velodity of solid reciculation part [m/s]

Ug : gas superficial velocity [m/s]

J2|0|AEK}

€ : gas holdup [-]

) : solid holdup [-]

Py : density of gas [kg/m°]
Ps : density of solid [kg/m]

AP/AL : pressure drop [kg/m?s?]
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