[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

Development of Large-flow Plasma Source Based on Dielectric Barrier
Discharge and Its Application to Air Pollutant Degradation

OooQ

Mao Xu

OO0:00@0),

gooooo:ogoooog,

OOooQo:»ggaiazrron,

O0O0O0O0D0O:20240 30 260,

goooo:oggog,

ogoo:0g og,o oo, b,ocogg,0oooo,0og o
O

Degree:Doctor (Engineering),

Conferring organization: Tokyo Institute of Technology,
Report number:J O 127700,

Conferred date:2024/3/26,

Degree Type:Course doctor,

Examiner:,,,,,

Exam Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(HEFRR)

MLEEDERRVEER

WERS | W 5| sl &
£ 4 e £ 4 e
| e e L et
O S
TS sz AT | e
# B R
EER | EE stz
RERAGT | Hegoe

iSCRADEE (2000 FHEEE)

A SCiE I Development of Large—flow Plasma Source Based on Dielectric Barrier Discharge and
Its Application to Air Pollutant Degradation] &L, BNV T EL AW - Kit& 77X~
PEEICEATY T, HELZABTHLEUICERTOEIREENM T OIS LT R A2 E
LOTZHLDOTHY, 6 FEEA THRILTIRIRIN T,

Chapter 1 Introduction Tl¥, KRFIKIE T T X< k4 25 IR IA SIS TnWAZ LT
DNWTHRITL TS, F7IT, RRTGYZEB I3 5729, fERMEAHELA Y (Volatile Organic
Compounds, VOCs) D433 KOV LIZFEE AU 7 /%7 (Dielectric Barrier Discharge, DBD)
ZE LT BI3A LRI Th D Z LB ~TUD, FERD VOC LB AL D HLE ATV,
DBD Z e 77 A IEIC R DL AR O R AT & EBMEIC OV TR LT D,

Chapter 2 Literature review of the previous studies on DBD-based air pollutant abatement T
(3, DBD Z W R YV E BR BB 2 e Tam S DN T EED T, K71, DBD DXk
REFFPEIINZ T, IR ZERE X VT TALLTHW GG DML SRR OWT, &
TS, TV INEI UTeBRACEOR, b5y FBUS, A4 70 FROGEWD 4 DR EREUG
ThHHIEZFLIRL TS, FTo, JETHFEICI1T5 DBD ZEE OB AIZ DWW Cikam L, ALBHERE
3% L/min BLFIZIROINTNDZE, KR CONRRAEICBET 25 AR R REL TWHIER
EMN, DBD 7 I A= £ D VOC HIT~DE b Z T T TOD ERER THLHIEA IR TND,
FTARMFZETIL, KIEEDAFRIFHEZR DBD 7T A~ E 2 BRI L, 22575 Ye'e 4y ik
SLERRF AR T2 2 84 H L LT EFEiR L Tnd,

Chapter 3 Design and characterization of single— and two—layer large—flow DBD reactors Ti3,
ARFZETRHFE L7z 2 FREH O Ky & DBD &, HARMIZIZ 1 BB XU 2 J§ DBD 2EEIZ DUV T
FEMZ LR L TS, ZHOEEL, ERHESN TWDL—RAIREE LV 2 HrREWiR
110 L/min @ DBD 7T A~ Z % I EK TE 7Ll LTV, 2 JEEEE TR 100 ppm
DMV % E 110 L/min THiL, 41 W OB/ TRIEL 72356, 59.5% &) @\ o i
FRLTWD, ZOEE A HIWT, FIFEE, QB E, LERFH, iE RS DN\TA—222 1L,
SHTLEDML U RS RINVF =R e KD TS, ZL T, 2 DOIEEDO S RMEREA
520 T, VOC Brgd HIWE L7Z K & DBD 2EE 2B 1T 5% @i o F2 B LB 252
REL TS,

Chapter 4 Design and characterization of ten—layer upgraded large—flow DBD reactors T3,
B L7 1 IO 2 Jg DBD ZEEZ B L, fi K 1000 L/min OALEEEE 14 FF-> 10 Jg§ DBD
EBEZHFL, BIELTWD, ZOEBEOWRKFFHIBW T, BIERE I FIab—avd
TTAGRDFERNZE ST 3 DOET NVEEFEL THREEL, IO EELATT>TWD, TRk X
ONRCF U T AN ZBNTHIET, EE B ROMELZER DT LK B DOIRIEEE]—I1TL T
W5, ZLT, &K 1000 L/min O RFETY, 58 TRENOE —R 7 TA~ ARz ENTET
ELTWND, EBIT, 28R, Ty, NI L, 37, lH#R, “CIRFRERR < 7207 2% Flviz
~ )T AT FRA A RRBHERL TOD, ZIH DR FD, Kt d i ALERDT=H D 10 JErkiE




® DBD 7 IRXA~ B L L, Z@ oA oMEE Rt &b O FEEMERHER TE/IEL TS,

Chapter 5 Decomposition characterization of the ten-layer upgraded large—flow DBD reactor
on toluene “TiX, BHFEL 7z 10 & DBD ZEEIZ LD Kt ML D3RR, fEREEL
HTND, FIINEEE 22 kV EL7Z84E, 100 ppm DMLV D43 fRERIE 55%&E729, 10 & DBD
PEEE 1 JBREEL 2 FIERE O REFREDOSERNELNILL TS, SHIZ, 520L/min ©
KT ETIL 35% D43 fR=RE 48.3 g/kWh D=/ LX—2hR A K L, [E 7R A AR
TS EDTZ vy OZWEREFR T ART A L~V (AEGL 1: 67ppm) Z3ii7=L7=& L C\D,

Chapter 6 Overall summary ClZ, &g L THOZEREZRIGTHLEH1Z, DBD 77X~
R LEA~DISHOREEZ TR L TD, L EEZE T 51T, R0, FEEA T EEH
WKt B 7 A HEEZ L, ERITEWEA TR O R E ML = O3 LRI IS
L0 T, TH ERDWNNCTE ERTHEZANKEIV, Lo TR UITE - (T.%) 0%
N L ELTHRRMMMED B DL D EFBOBIND,
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