ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

.
m
s
mE

2012

R ERFERESHEHAZE SO EH
4 £ & KM B R




w % B 37 $33 % 438
ENVIRONMENTAL SCIENCE
( HUANJING KEXUE) 2012 4E 3 H 15 H

H &
ST HE R U R R S BT ST ZELELUIIIGY vvveeermmemmeeeemmmmmeeemnnnnee e s WHE K EEE,EE RT(673)
T 1L LT P 1] IR 2 K B o A A JE YR BE R AIEITFY -+ v vvvvreeeeeesensmsnnnnnnnnnasanannnns FEA, KRE, TXB, 2L 679)
NI IDE Ey b T R e L 1 v BMEF A T X, E( 687 )
R I SEEARIL T 3 3K R O B A AT oo eevems e T, 2 R A (694 )
LN S R T I 7 TS EUE KW, LA, BERXHE, T — (701 )
PAL TSR 1 870 ASAFE MK o oeeeeesoseenee BNCKBE, TR, EEA, HNE,GH,BFF(T11)
TP AT 11 RV A S S A e S T MR B8 2 A S ZE AR A e T, xR, KER KSR HeM, KEH(720)
FAT I [ F TEZE T B TA] T AT g v vveeerererenmmmmmmmineete e e e ettt e WEE PR, T E, EAR( 727)
IV 2 U 46 I 5T R 0 A AT S MU A v BEE, KA, FH, HLH,FF(T2)
T LK PAHS BUMTHEAE BRI -~ erveevoessosseenene FEE A, A, B A, BHE, ER( T4 )
I PR BN ST ® 215 TR SRR TUR M, A E A FARAE, IR, EA( T46)
R L DX S SRR U A [ L Z ) oo FRE,KIE,ERE, ZwE, x| EH, A2, *HEF, aLd(754)
T U T KA DL QRPN BRI woeeeeeeeeees ERF,EWME, oL M, AR, FER, HEF(760 )
R K5 GBS R TS QB AL T ARTT woveeeerremmessmnessee s FHRA LA, M, W, KADAE(T71)
FHT-H T A B BE B FEAE AKTRAD L T 2w eeeeerereeeeeeeesaeseeeaeeeaeaaeeaeeaeetee e e e e eee e BOE L TREE MR (777)
R TR IR AT SRR M TCRR Y - 7K T A PRI R BTN <-evveveeeemenneeennnes AL XK E VKR, N KE(T82)
RS L S INAT R S JR 2 [ 0 SRR AT ERJEAME] -evveeeememmmeeemmemineeesiieeeeeees WA X A, T (794)
ST A AT U FK AR SRR B 25 G0 FRRAE woveeeeermermeeeneee IH,ER, BN, KIS HHE(802)
ANTFREAE M R A4 T e AR AR PP R BRI AB AL oo e, R H, FRT &%, /(810 )
BN TR Tl XFER AR TR AEBIEST oeeeerrresrmeseine WA, ZEX, T &%, FRT, L4 817 )
E&'ﬁﬂﬁﬁflﬂim%xﬁ%j?ﬁ%&ﬁﬂL%H@féﬁE&m%U ................................................... $ ? , jflj BZ}E ) gﬁ}‘é it , %‘ ﬁ?ﬁﬁz‘( 825 )
gﬁ%%ﬁﬂéﬁﬁgﬁ%{tﬁfbﬁgﬁg%ﬁuﬁ?ﬁﬁ?{ ‘]I%,%}P’%,ﬁ?*ﬁ,ilﬁiﬁ\( 832 )
HHIATE Bl AME Y T BRI AS BE TR AT TR EEIIFSE  cvvereeeeesermrmrnrnnrrnesesenn e EE NH, FTT(838)
JE YR X P 0] 7 P2 0 R L I A AR BT S e evvee e I KEE, N, R, FAE(844)
BRI O CIRR AL BRI 8 N-ZREMEA I --eveeeemeeermmeemieeeneeeenns PHABE R, BRAR, B, KRR ( 849)
La/ Ce B2 BRIk SRR AT 25 S RAEALTERERIETE ooveveeeereererreee e A BB M, ERAE, R (857 )
DTT A =LY R B IIRTET  coeveeeveemee oo B3R XA, EHE 35, FNE (866 )
pH K28 RN AR TG ALS, 05~ AL 5 BRIE PEHE IS ARG o eeevveeeeeeees WA, 7R, B e, EH, HAE, ZH(871)
%%%%E{ﬁgygﬁm@ﬁﬁ ................................................................................. }ﬁ]}‘ﬁl" };ﬂ&%,ﬁ%ﬁfg( 879 )
RIS BIRR AR5 I8 RGRGAE PSRBT - veeveeeeeeenes Fhle WA ER CHE, RiEA, TRE(885)
B R A B0 gl B B =1 o Al TR ,LGE (889 )
Kﬁ%ﬁﬁmﬁ@ﬁ}%%ﬁﬁ@ﬁﬁﬁﬁﬁ@ﬁﬁf ................................................ JE 5’{ ,;% %*i,/%iil,%ﬁ}?\ ,ﬁ}%%‘_( 896 )
TURLRLAS 5 RO X AL 5 S AT FR AL <eeeeemmmeermemee ZEE Yo% FHERSE, T2 (903)
S A B AN ] B SR O U 25 R PERE A LA AT FEE e FEHE, YLK, RER, I 910)
Ct%{}ﬁ&ﬁ@@ﬁ{t;ﬁ@}d—j}ﬁﬁi{%{}E’Hjﬁ7k1|\ftﬁgﬁggﬁu@ ...................................................... %fﬁﬁk,};ﬂjTi,E%ﬂ:}i( 916 )
2 R A A T EREREE RIOBUEATFIE ooveereresssnossssinscnens BB, AR BT, SRR, R 922)
TR W AE X 1 SR WP R AR SR BB E A RO +-evemeeeeeeeeeens TAR,EPAE EFE FRE, RAM(932)
TRV DN TV R 8 A 2o A v b AT LB U B B LT AT RFAIE oo FHRLL, BRI, A M, FUA( 938 )
B K P U G WU A BB BESARI I ZEHTE. cevveeeeerrmreeeesmmmrneeenieee e T, THA, KA Z( 946 )
SMIEFRIRAE R T B BE S50 LSRRI RGELME  ooveeereeemeee e 7, K&, FFA(952)
(K4 F B T R T PESE L - X T R B M VR coeeeeererereeer e W, ERE, G EE( 958 )
{& [:[:j(ﬂ'i%é‘lﬁ(}%%%%%%i%;ﬁ%ﬁggﬁum ............................................................ %E\Z , %ﬂ(, ]3/7%%{% , ﬁZﬂi( 9265 )
T PPL B L HUF F LIS -+ e vvvvvevreeeeeesennmonnnnnntttetesensan sttt te e e aes e s st bb bbb eee e e s e KB, Z(971)
B = L 0 e A = L 1 P WeEk x| 4E, EHR AN 979 )
3R R EFE RN AM B FER YL AN ZS A BRI FENMA] oeeeererrere s ﬁi%,i?,%ﬁﬁ,ﬁﬁ?ﬁ( 987 )
SR BT B R P A BV 55 5 2 L A oo BHBETE AR, NS, B E AR 992)
PREZRIET 2,2',4,4" - DUSUPORRE R MIFRARE -ooeeeeemeeereeeeeeeeene PR WA, Kk B, F A, R AF(1000)
T T GG BRI T LB TRIBI <+ oevvseveecnenos WEB P YHE TER, AW, TR, K, Y EF(1008)
APV T CR A E LA A 7 TR - AEL,GRA, KR, R R, KEA, G0 E A% (1015)
RO B A RE RXS BRI S ORI ST oeeeeeeeeeees L, B KR A, KR, EF, KEA(1020)
mﬂ:?j;’g?ﬂi%‘f{ﬁ%%%;’?{ﬁﬂ@ﬂ{%/ﬁ{%f{%ﬂi ................................................ R , ;(Ij TR S é}:] ﬁ}/ﬁb , ﬁ =¥ i( 1028 )
HE IR U N A I LT R R T RIRAT I -oevveeermemeeees e BRI, BLHE £5 R, AR, XX AL E (1033)

(IERL ) fE R 17 0] (878) (AR YAEIT JE 25 (1007) {ZB.(759, 770, 870, 1027)



Vol.33,No. 3

,ﬂﬂ N FE N M
T SR . ¢ Mar. 2012

ENVIRONMENTAL SCIENCE

MBI TR FIEIRR E IR KB E N-ZRIML ST

MR TR BRURLR AR, Bk R

(LT HFARIFAE RIS TR, W 2130015 2. 2 B RFEFRERIAAISIRT, B 200433)

WE . RAMEME Ke/L BASMZE 1 206 nm HiE5r T EHMEREMKAHS N-Z230 &), 548 T 206 nm 5> FOLHEDE
SRR R RTTHG | W P K 4 358 2R . 45 SR 26 B, WD LR VR B2 R 20 mg- 1L~ [ S| W 5 8, Y B 80 min B 5 B %3k 62. 0% , 150 min Hif
TOC FKBRIE 50. 7% . JEIRAFR] AR BE R Y pH (BLXT R bR A B3R A% A — 2 RS2 0. AH R 4508 T, ME Ik Y 25 B 26 1 TOC i 2K
BRI AT . AR IS OV TR 2R e i 25 R AR, THUZS 0 4 i A SO i/ BT B AN ( GC/MS) s M4 Ar, 25 SR 3R B B IR
T WERH A TR R BT R R R R RIR AL A TS| R A e AR e e A TR G RN e, AR ) e g A
i T 206 nm #E5F T GIRG R ME RIS W A AL

KRR MESTFOCUR; 206 nm NG|, wEnk, EFhIE K

FESERS. X703. 1 XHEFRIZES. A XEHRS . 0250-3301(2012)03-0849-08

New-Type Electrodeless Excilamp for Advanced Treatment on Nitrogen-

Heterocyclic Compounds ( NHCs) in Aqueous Solution

YE Zhao-lian ', WANG Bin ', LU Juan-juan' ,LI Feng ', ZHANG Ren-xi °

(1. Department of Environmental Engineering, Jiangsu Teachers University of Technology, Changzhou 213001, China; 2. Institute of
Environmental Science, Fudan University, Shanghai 200433, China)

Abstract: A novel 206 nm excilamp generated by microwave-driven Kr/I, mixtures was employed for nitrogen-heterocyclic compounds
(NHCs) degradation in aqueous solution. The photodissociation efficiencies of indole and quinoline with 206 nm excilamp were
estimated on the basis of removal efficiency of targeted compounds and the loss of total organic carbon (TOC). The results indicated
that removal efficiency of 20 mg+L ™" indole was as high as 62. 0% after 80 min and TOC loss efficiency of 50. 7% for 150 min. The
irradiation time, initial concentration and pH value had some influences on quinoline degradation. Indole removal efficiency and TOC
loss was markedly higher than that of quinoline under the same condition. The intermediates were identified qualitatively by gas
chromatography/mass spectrum ( GC/MS) with headspace sampling after they were extracted by rotary evaporator. GC/MS analysis
indicated that indole and quinoline underwent ring-open dissociation under 206 nm irradiation, as a result, benzene, xylene, acetate,
aldehyde, as well as ester compounds were formed, while indole aggregation reaction occurred during indole photodegradation. At last,
degradation mechanisms of quinoline and indole in aqueous media with 206 nm excilamp were proposed on the basis of intermediates.
Key words: excilamp; 206 nm; indole; quinoline; rotary evaporator
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Fig. 1 Schematics of the experimental apparatus of MWEL

for photolysis of wastewater
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Fig. 2 Emission spectra of MWEL
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Fig. 3 Temporal change in the concentration of indole

during its photodegradation with MWEL
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Fig. 4 Temporal variations of TOC and loss

efficiency during the photolysis of indole
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Fig. 5 Relationship between quinoline removal

efficiency and photolysis time
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Fig. 7 Relationship between quinoline removal

efficiency and pH value
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Fig. 8 Temporal variations of TOC concentration and

loss efficiency during photolysis of quinoline
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Fig. 9 UV-vis spectral changes of indole and quinoline in solution as a function of time under 206 nm UV irradiation
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