BIEAHTSSY | $EES | 977472

BEHERE | KE &

PHEERE & BE
m X B B
) Application of Non-thermal Plasma in Environmental Protection
s B _ _ :
(/LB T SAVERV SR E RER M CR T AR

AR/ VUV AME TSIV ICKD NOx,S0, % CIRIBB B DEREADM
AZEN T D, BICMRG L ECEICRNDBIRYZSHDCH/ VUL ANE
TSAVEMBEHAT DIV RT AORKE ZEH & UL REBHESET o2,
FEMB T SAVICKDARNE T Otz R DMEEFE IC DUV TS Z1T o2,
TERMERESHE DR CU TR EDNTNDTRILF—IREK (g/kWh), TRILF
— 02 NeV/molecule)Z LT G-Value 73 EI3ERMBEORER D /A TRILF
—DEREM A DR >DTNDICHSZMNIERET TEERDIEER T, £
BRME T SXVD THOHIBEDEALEH AT R)LF —(SIE; Specific input energy)
[CXT ABHBRID ZR T DDE ETH D, T SDIRER KX DME TS X YR
BATOBEMBEDOZEE ZLL A TRIVF—DER LTS 2 ERNEE
AUZ, FERRBRZCOATIOAY FIFDTETIRILF—EH L BHK
HND. NO ZRVNDIERD SANERE CAXREDLERE A B C?“‘ﬁﬂﬂ'ﬂ)ﬁ?
DOBERTHDCEN DD oIE ., NKDME TSIV T O RISIER TIES
BOSEMEBONIRISE UTNDENPE SR of . SZONIERE («_35‘
[FRIRIF—EH kK D'DDONIEHAFERER DD ICKHBRIRILF 20
B8 ICHHETEDLC &J%B"‘G)jlﬂtlmn’r [CIERBICEERIER E}nsfﬂf IdE|
EZ5N2 '

METSXVICKBDe-NOx 7OBZRICHIFTDILRILF —HBEDEBDTIE
ELT TIO2 YUVLRANBTSAVEHALLZ TOBZRERST UIZ, MAR &
UTER <K SN TNBIZEBEF Y V(TIO,) AR MR CRE 400nm M)
BREI DD DIC/VULZRAME T SXVTERE) TS C & TERBREY (INOX) DES{E
MERMEBICA LT D EEP SNNCUIZ . FEBERIEKRHL0,) IFTD I
TAOAICEWNIHFNBEITHDCEERS U2, CNIEBSEREICKDTSIVIE
FRN CARERE CORARMZQIFICRBIT DODMERD T Oz R EXAIH
RIRENFHTH D, TEMETSIIERBEE T OE2ORENEE
ERMTHDIZI Y ENOBREDEREFREITENWLNILTHDCEERS U
2. UDUVIFULYERNE EUTERITDIERIERN EEEITETRIMICXK
2D NOx DR Eife CD' N,O NDBIRMEDE N\ EN SZEB{EF 5 VAN IS




TR KB TOERISE LT\ RTED DD oIz,

BEIRLEEND SHEH SN B NOx DIRE [CIHET IO E S L/b\ ek
D SCR 3 TIHESMENEEREN 350°CH E TZN & DKV \VESHEE TR
RIEMRHIE SNEL. ZUTHRBTSIVORERE J—FEH T TERR
HEBRIRMICHER T ROEE LU, LY URE TSIV ERMEDRASHER
MROBRTOLR EERBDIRMREEETEZITHREEE LTINS, B &
214 SCR 7Ot TES <ORMIEN NO £ NO, ICX USHE SBIRMNTS )
EEICEMEREN 100CRETRNBERSSINT D, —EDEBEN S -7
IV ERETSAVEHA T DY AT LAPDC; Single-Stage process) Tl 150°C
REOEONEEERHT TNOX DETRENTETHICEEBE U &
DB EBE A UKL\ R4 T TIIEMEBIRE (CK IR E SN 38 TRl DERRE
T CIETRMGOERN TH DT EDDN ofF . BILKZK(C,H,, PIL I—)L
(CH3OH, CoHsOH REFT 2 FURRHRNFIDD IS /—)LH—BHRN TH >
2. P FPILT E REBVERED ST SOFRNEN SER SN DPILT
E REDBRENEETHIEEZ BN B, AAROERBRRHT TIHETICHT
BIF LU YDOMRIFAE IEN ofF » NO/NOx DIRER [FZ2RIEE (GHSV) D
I DN TEEBHRICEVBDER UE, TNH ST r-PILIFEBD
PDC Y25 AlC& 2 NO/NOx B2 [CHB U\ TRIE R DS BN SHCT o
2 EEANEEEE - PIL ST OHDBE Er-PIL SF+TIO, L r-PIb
=S +BaTiOy R EERBNENZNIF CPDRE L (5D SNED o . FIEHE
D EANR ZEDBE UIZ S A5 [\(PE-SCR; Two-stage process)([C D NOx BRERER 51T
SIZ JNZHLED Co-ZSM-5 g A 1\BIBE 27kJ/Nme @ SIE TS 8%
2E D NOX [REZNMESNIE,

JSIL 2B TSZTRICEBPYEZPINH,) ﬂ,d“m*ﬁ:rcm SO, DigE
BT o2, FAEDES SO, BERBICPYEZPERNLUTNZY ., Coas
NH;—S0,—H,0 DEEERGICE DTS TVE L TED 0% EDENE
5N B, LD UPYEZPINH) EBRNZH T THRE TSI VICES SO, BE
[CES T BIBMIGEULEL . BED SHAR TS ZIIRMICED SO, M7 IFEE L
KIRIWF—IZ MBNTEDHE U, BRTSIIRMETIE SO, BE
3 SRR [C K BiE TR H R/ UL AREBE T SZVHKDTO SO, 8L &R
ETRTENHBA U, X8 J—ILKBREBVVERBRERN S OH SYANIL
D DR GICR BT SEME THDCN B U,




20004E 2 H 22 H

EELRTIEN | SEES 977472 KE &
N . um EENERS | BIE—
= = BEFI%

WX E B @D

Application of Non-thermal Plasma in Environmental Protection

(/W RME TSAVER VSR IERERMICEI T SR

s SRR E

The main objective of this work is to investigate the application of non-thermal

plasma using pulse corona discharge for the protection of environmental pollution.
General survey of the state-of-the-art of non-thermal plasma has been briefly presented.
A special concern has been paid to enhance the system performance in NOx removal
and to realize NOx reduction under conditions of oxygen rich and moderate
temperature. For this purpose, a combined system of pulse corona discharge with
catalyst has been investigated.
As an alternative of the conventional parameters (energy yield, the energy cost and the
G-value), energy constant k was introduced for evaluation of system performance. The
effects of various parameters were connected to the energy constant. Various kinds of
additives were also evaluated based on the energy constant k. Various approaches have
been maid to find the possibility of NOx reduction using the combined system of pulse
corona process and catalysts. Two kind of combined system have been tested;
Single-stage (PDC) system and Tow-stage (PE-SCR—plasma enhanced selective
catalytic reduction) system. Several catalysts of 7 -alumina, TiO;, Co-ZSM-5 and
zeolite have been tested. In the PDC system with TiO; catalyst the main ~ pathway of
NOx removal was found to be oxidative adsorption on the TiO, catalyst. However, in
the PDC system with 7 -alumina catalyst reduction of NOx to N, was possible in the
presence of additives. In the two-stage configuration Co-ZSM-5 catalyst found to be
effective in the reduction of NO; at around 150°C.

In the SO, removal experiments without ammonia addition showed that the gas-phase
oxidation of SO; is small and energy intensive. It has found that the gas-phase pulsed
corona discharge enhances liquid-phase reaction of SO,. One interesting finding is that
the gas-phase corona enhances the liquid-phase oxidation of the absorbed SO,.
| Degradation of phenol in liquid using the gas-phase pulse corona also supported this

observation.




