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Decomposition of benzene was investigated using plasma-driven catalyst (PDC) reactor packed with
Ag/TiO; catalyst. The influence of reaction temperature on the benzene decomposition and the yields of
reaction products indicated that the formation/decomposition of formic acid (HCOOH) played an important
role in the benzene decomposition using the PDC reactor. The presence of water vapor decreased the
decomposition of benzene in the PDC reactor. Water vapor had no effect on the COx (CO+CO,) selectivities.
In contrast to the conventional plasma reactors (dielectric-barrier discharge and BaTiO; pellet packed plasma

reactor), the PDC reactor showed extraordinary dependence to the oxygen partial pressure. Decomposition

efficiency of benzene increased with increasing oxygen partial pressure, while no influence was observed
with the DBD reactor and the BaTiO; pellet packed plasma reactor above 20%. Based on this highly oxygen
partial pressure-dependent behavior of the PDC reactor, oxygen plasma was investigated as a method to
regenerate adsorbent/catalyst. As a result, benzene was almost completely oxidized to CO,.
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Fig. 1 Experimental set-up.

P & B O ZEB AR b A L L 7T
A RIGIHIA—7 - OPCiRiE VIBE S WS U, Bk
F ¥ (TH0,) ORI L LTHEEOBR VT
F—EMTH%D BT & D BEHBET~ Ly FOFE
BEREERTR 2mYg & 1 8mm THD . RENEITER
BT R VIBE U ARFECTIER L7 Ag/TIO, ShiiiordRin
FRIZ10WM%THD KHEO~SE U RER, —ED
BECR N EES ot SR 2T Y T
BLERIURELE vRr7zay buo—F ok bk
AABR L 727 R b o R LEEEE L BHOREH 82 OHELR
TV, MR/ 400/min & L1 Z0E&ETHL
Fids vt DML £ F 22000 W' Thol. EBEY
JE& TS 2 7= B0 CLT, HAR O 7 MR HRE(ELF DBDYRRS
BT BaTiOs( ¢ =10000)THIRFIGRE G EM Lz, DBD
FISEIEH 7 2 (E 5 300mm, A 33mm)D P 2
FrLREEFAL, ¥y vy 7% 3mm & L BHBR
IEEREF v » 77 20mm O A v 2 WERAENCEES 10000
D BaTi0,~ b FEFWM L LD THS.

ACHBIER, 77 ia Pz L—#— (Teklronix,
AGF 310) &BWET 7 (Trek 20208) IZL v BESHE
T BEEAORICL, V-Q UH—Paid A
PDC R0 EHCEFICRA L2 »F i —
(100nF) OER Q)& FIMEE (V) DS
v ECF—FHTY 7} (Origin ver7 5y TH b Y Y—
Vo lBOEENOKEEH BRI R 64 BOR
REEAGE LEN AOBEIFRREVEA LAY
—ELTEZESN BB AT L, RONTFELE
& 24z, BRI Py, watt) & R FTEHQ; Liminyhe b ko
Bl NPt 3%

p
$MM#%?%D (1

2.2 HARWBRUF—450{0
HAOGIIZNE, HHE 64m O N 258 L



Tl S S Rl AN S
34 TR X e

FTIR (Perkin Elmer, Spectrum One)& By, ~¥ - R UK
RAERMOEN - ERAITEIT % EEBRTH, Time-base
Y7 PEROT2HMBTSEOR~Y PAERELE
EHTEENET D & & LI, FESOEEORITHEENC
of LR oiitigic 0, REELE 2= L2k b
EHEEIT o0, BN~ OERS OB R UM<
i, e —F —lo L b2 2EE 70°C IR L.
77 X RISEEIRE L RIS A & FTIR THfi L7
LA, Ehgs Ll LT CO, CO, HEEHCOOH)H
REsR E oo, MBINIEGM L~ Er-REL TR
LOSREBOBRD LR L S iCRDT

[CO, }+[CO1+{HCOOH] < (2)
6([Benzene), -{Benzence])

Carbon balance(%) =

CO, DAL, CO R TROMFHRINL V) Rebiz.

05 = [CO;] @
Yco_.(/) 6{[Benzene], -[Benzene]) x 100
[C07]
Sy = €91 o0 4
co, (%) [CO,]+[CO] g

KA I FE IR 5 B (General Eastern Co., HYGRO-MIZ L 9
HELE. Aol 9 RBAOBNY RAOETFIZLD
SRR~ OREEEIST 5728, BAOFHRIMH LR
HorDRT Y o e LR TiT o7

3 BREER
L. ERRECRE

22K PDC RIS 8% AV 100ppm O~ 8 53R
RIEIZRIETREOCHEEFRY. AgTIO RIS 58
RIS IZ & B3 0¥ B 200°C LA E# 3R LT 5
¥, AT CHMAMERIS OB BEHTE L. B
BREUS0°C T, U ErONBSRITRIGHIL & b
HETETI sHABE LN 100°C Tldd ol
BELTBYN, L Prafisbkbime #ic, RES
1S0°CIZ LR D &~ H o SRRIE T L. —hofi
Bl & LCL, PDC UG8 B EMEIG O MBS 6,
B LA S MR~ ORFNAMET LERERTIC
Mhd~rEroRMEL LIiZeNE26RS5. [ 3
Wi~ B i b ERT D HCOOH OARRIIZRIF
FTREBECEEEFT HCOOH O SILEISBEIME
VIREBRETHD, MEERE L LITHEDL L, 150°C Tik
2]EM Lo, H00C DB, A ZALY -
BN L RE Ko S, i A R E— o
DR TERE CAM L2 HCOOH it PDC HISEE TS
Rahet<, Hio CoO, HERTH Lk, Nr¥r
SRR CO, AR HERHIETHD LELLRD

20% #1%5 (2005)

120# . i .
g‘ 90 A b
& v
£ v
&
£ 601 E 1
-
£ o §v
O v
o o £
& 30 v v :
“ o
| 3 v
o
] =] v
0 Q4.
T T T
a 50 100 150 200

Specific input energy (J/L)
@2 PRC EESCLAa~Erafficisit 3iREONE
(e
Fig. 2
decomposition using the PDC reactor (dry air)
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Fig. 3. Influence of reaction temperature on the formation of
formic acid from benzene decomposition.
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Fig 5. Effect of water vapor on the benzene decomposition.
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