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A nonthermal plasma reactor in conjunction with a tubular type with a ferroelectric (high-dielectric ceramic) pellet layer was
designed and constructed. SrBiTaOy (SBT) pellets with 2.0 mm in diameter were held within the tube arrangement by two
metal mesh electrodes (20 mm separation) connected to a high-voltage AC power supply. The dielectric constant of SBT
pellets was 150 at room temperature and 500 at curie temperature (335 C). The generation rate of ozone in the plasma reactor
almost linearly increased with increasing applied voltage. In the case of the plasma reactor packed with SBT pellets the gen-
eration rate of ozone sharply increased at the applied voltage more than 20 kV. The ozone generation rate at the negative
corona discharge was higher than that of the positive corona discharge. However, the destruction efficiency of toluene and
methylene chloride was not increased in proportion to ozone concentration.
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Table 1. Manufacturing Condition of Fenvelectric Pellet (FEP)

. o]_?oi . o]ﬁ!—/%]

SBT Ball milling Calcining

Binder addition Molding Sintering

Condition 24 h 1000 TC, 24 h
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Figure 1. Plasma reactor packed with ferroelectric pellets.
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Figure 2. Schematic diagram of experimental apparatus.

100

] | —O—-ac without FEP
80 ——- ac with FEP

bomb air=2LPM
60 1 | s=20mm

40 A

20 1

Mean CoronaCurrent, Im[pA]

0 — —
0 5 10 15 20 25 30
Applied Voltage, Vs [kV]

Figure 3. Effect of applied voltage on mean corona current at the
negative corona discharge.
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Figure 4. Effect of applied voltage on mean corona current according
to SBT FEP.
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Figure 5. Effect of time constant on corona sustain voltage.
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Figure 6. Onset voltage of positive corona according to dielectric
constant of SBT FEP layer.
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Figure 7. Effect of applied voltage on mean corona current with time
at the negative corona discharge.
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Figure 8. Effect of applied voltage on ozone generation according to
SBT FEP.

w} Uebd o]t} Figure 70148} 2o] Q7bgte] =717} Sohet
FE et IR AR Mk 9F 1000 s o] FellME WEshA vt
wrk olelet A A FRUe] A, B 2 A9l vls) d=
3] o A7 BR o)F eyt vmA v A A2k
s7F %A= a1, £7 Hdslefo] AAdrt 7t
A A Ak S sHEE S AbolellA

= 317) wiitelth, 2#EE A7Fd
2k sy A Aeke] Sl
FAEE dgo] wEA NHE 2= o], 3
Epdth b, ¥ Z2uke] A
He A7) gip-olmg =42
o B3] whe 74 ZRAAA Ak el 4
P o] s HER F4o] rhee FE] dA e
35 YehilA] o= Zlo® ddd.

=
ol
H
T
2
ol
il

ol
4l o 1o o

™
O
-z
=2
ol

(e} )

)
2
-2
o oX

¢

ot =

>
-z
ok
2
e,

Ny
o
i
=
o

s
o[ ¢
S
i)
&
At
An)
o Ho
1=}
lo
o2
1o
ok 4

Y
[
3
%
Hl
I
Iy
Mg
z ¢
N

a9 Fu
o
oz
e

bt

ﬂ

)

ol

)

X

iu

rﬁ:
2oy
o
N
)
)
i oy
=
2
ol

T o
it
o
offl
bl
o

o
2=

EoYE o) pZ 4l v 2 S oo
2
il
oo &
)
o

3.2. R4 HH SEIA] HIZT(2| @EWUM £Y

Figure 82 7434 Aepa] @52 fifo] i o=
QUM W 2
HAZ) 739 Figure 39] 7-5-9F 2ol ¢k 20 kv o)/dellx] & g=F
o] §4s] Skt o= A At ogh A wWhdo] w
AE S HolET)

Figure 90l 774 Mgt ©5o] 9
7F @ B A vAE TS A7
Zlolt}, @& TS A - B g2 B Q7 29k Ftel wet
AA18] S7Fstlem, 53] oF 20 kv odelA F7
T, Y Agteld = F Z=2YS] H$t
Y E2 oE RS YERiM, 20 kV olelME TS
Q3 WAEo] SRS & § Qitk o9} B A= AA] Al
ZolAe] Fxrdstke] FAolehs WHdAE A - F ZZ el gt
F 4l 2 Hste] FAH olg s 59 &, AAA ASe] e,
9 oufA] FEe wE S aY ol wel B 2 eEmuay 549
215 YERY”] wlEo|t). Figure 40l YERN nle}l o] A F R
ME 22 Z2Y ARE A7 ER 0F whAgke] Frlskar otk

Figure 10 71314 Allte] Zo] AXH whg719] o& I SAS
A ke s Azt Wgke) QIZEe] Ar]el wet vEkd
Ao R AIZke] Wzl whE @& WAIRFT Figure 79 H+F T2



SBT A4 T45 AL Zekzrt wkg719) 24714 54, e84 2 IALAR7IsHEES] 26 253

100

] —O—+ ac with FEP
30 —&—- ac with FEP

1 | bomb air=2LPM
60 4 | s=20mm

Ozone Concentration, Po;[ppm]

40

20 4

0 T T =T — — T
0 5 10 15 20 25 30

Applied Voltage, Vs [kV]

Figure 9. Effect of applied voltage on ozone generation according to
positive-negative corona discharge.
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Figure 10. Effect of applied voltage on ozone generation with time.
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