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The degradation of toluene by non-equilibrium’ plasma

HOU Jian, PAN Xunxi, Li Chaomin, HOU Hwiqi  (Insutute of Environmental Sicience, Fudan Unwversity, Shang-
ha 200433)

Abstract A new method of nen-equilibrium plasma engendered by dielectric barner discharge was utilized
for disposing polluted air which contained toluene vapor, ore of volatle organic compounds. At 1 atm.,
after discharge for 1 second in air contasned 0.26% toluene, the 70.3% of toluene was degraded. The
and the voltage between

discharge of toluene in pure oxygen, the infl of toluene’s
of toluene by librium plasma methods were discussed,

on the

Keywords  non-equilibrium plasma, dielectric barrier discharge, toluene, degradation.
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W AEE . BRSYR 5 KRR T R EICH5E K CCLO0y B i % . 2187 320nm ZhH9BRE IR
WK, TTLA 7t CCla0y" B AV E REE 0. Spes LART, 7 CCLOY™ B Hi S 60 SEBEZ iR . 0L
Ly

ki . .
CCly" + 0 —=CCHOY ks=3.3x 10°Lemol ! -5 711910 (s5)
ki .
CCly0, — Product ke =3.0x 10% 1" 6)

HET A R LT 10 mol+ L~ HRHE 5N (5) 9 4 BT LA 18 B CCLO,' B th
BE RERHML N 4.3 1007, CCLO," A 1 H M4 I B K 0. 2us, SRR RIE & —
B ANFTRTIR  CClL' 6 e B A MBI R R0 3 SR OB/ T OOl + 0, —CCLO, I R A%,
L ol 6 EAERD, BRI oC, Bl ENBRR NS 55 % KM .
CCly’ AMBHBRRARKE DT CCL0, A f BNBFRARE K, B R EREOLE T
CCly™ A B BB CCLO, A %4 KR .

. CCl30y ——*Product K2 R M A M LURSE A 6 P92 RBHH 1.91x 10", 5 Shen
BTG 3.0 x 10 A A MBI CCLOy & t BAEAR IR FROLF MK I6s. (FAH
TRk PR R RIS 1] 0 B2 R Y i L 2% 280nen 40 AOMR AT, AT L4 8 /M T 300nm 2069
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3 7 300 ~ 350am AEGRBGEEH BT R FE K s Ve AT 200s B, 300 - 350nm ZLEGBRES
DR R R O 2T, T/ T 300am SOBREYHBIE S - 15 MEANEE LR
FE M), 280nm AL AR FEWGE . 320mm L6 E 18, 34 280nm SO —REMG M OIS LM, g
EHBEEDT ko WRA CCL0, H i £—FREDF A, ERRUER RO MR
L AR AR K A X, R 2 SRR B R, B HEM 7E /) T 300nm o) R WG 1 47
— M LRE WWRIETE, B B F CCLO, Bl A O A i H RIS REE, CCL0, Bl il iR
CI' 6 B ETTHES] tere - BuOH RIN™EFBIBES WM Ol B B EL ren - BuOH 1Z 107 i R Bt
M CCLO, M MY rer - BuOH FLLE B HWME S XXMM, (LH Packer ™ TR
CCLO, BMRS 2- POHBIRN CCL0, + 2= PrOH —CCLOSH + (CHL,COH™ Lt 7k
RHHDT 7x 10°Lmol =" - VR KLU 1 R R L BRSSO OOy SEMUR TR Itk
ATV E B TR R CCROY ETE T omr = BuOHL 205 ™ RN i UL R 54, 1 3
SAMACUEBE A/ F 300nm; 2. WM BUE 3. B -REE. RUELL 1 2 DR ol DR I R
& COCl 4 280nm B AT 320nem 26 JTK L S PIBE 7 A M40 KDl LR Codly

[
i vmi
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) e

n UZL oo
250 300 350 400 450 00 B HU 13 n < At

A nm iy
[ E S, LT R U Mo FCRBIE A e - BuOI K UL Filk

tert — BuOH /K 18 GO 3 TR IRBR SR AT (£ 3200m 2b6% S AR 1 FlER

W0 Spve v -20ps " —SOps

BRI 5 CCLO. £ 6 4 9 SE 0 TR &P 09 FH %
AT E— 25 5ESE T Gk A 48 i . Teply %16
KK IR R D 2%k LR L, Abramson
BRI SN COL #47Morb R 4 T
T COCly, Packer B! HVA A KFLLL £ K0T

223 CCy A CCLO, BBESE tn -
BuOH 89 A& Tl FMECSRE, XARY
B rern - BuOH W05 N R HEM8, TEARRF R 005 % il o 0

KRPFFESRERNOR IR BREA e

BN AR A ERTRRMIEN, TUGEL @7 2800 W8EH MBI E Y -
B L 5 SR A TR Rk B CLF T ¥
BEEREERM. W—280nm. + — 0, -3
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RABOE RS RTFAH CClL #OLIRE ROE A h T B B F LR T e at
ERANLEWIEAKNLR. BT RRYICE 2480m BOCLERT , WA T A B A
CCly B EM CI AM#E.CCly HR BELE/ A FAF THRERERARM: £ X ARG
T caly A B BHETRE RN EREE THRE GO TEAERHET cCly BBENS o,
R, CCL0," B i1 5, T CCL0," M e SR HE K COCL, X E0k Bt AL H SUbME
i CCL.C1" A E1THBA EARZ BT EMEW, HITTE 2 5 A0 T RE W A BB I

References

t VP Durand. R G Brown. D Worrall. F Witkinwon, S Phoiochem Phowinl 1z Chem 1996, 96 .35

2 L. hian W F Wang,Z D./heng.3 13 Yao.) % Zhana N Y Lin, Res, Chom. Interment 1991, (5,293
34 W03 D Yaod T % F Wane,d > Zhang. N N L J. Photurhum Photeeol H: Bl 1993, 55 213
4 V. Feenn B Havon. J Im Chem soc 1975, 971716

§ D WD Wong. B DBartols. / Photcken: 1980, 4. 0%

6 W I WeElmg. J. Phye. Chem (1990, 942438

7 LK. Klanng, T Wolf, Her. Bunonges Phvy Chem 1985, 49243

8 B Leshe. L. Gilles, B Woods, Can . J. (hem . 1974, 52,1135

YD Braul.P Neta.f. v, Chem 1983, 47,3320

10 ). Moemng. ) Bahnamann. h D Asmmus. Uhern. — oo duiernce 1983, 4315

i1 T Sunuyoshi. K. Muwra, H Haguara, M. Katwama, Chem o2 19871429

12 B.C.Gilbent. J. K. Stell, W _J. Peet, K. J. Radford . J. Chem Sor. . Farudes Trans 1. 1988, 84,3319

13 R Koester, K I Awmus. 7 Namuwjoreh Tod. #.1971, 261104

14 X-ShenoJ- Lind. T.E, Enkwen, /. Phos. Chem. 1989, 93,553

15 I.E. Packer. ). 5. Mahood . R. L. Wiilson, /nz. J. Raduus . Bid . Refat. sl Phs. . Chern Med 1981, 19135
i6 ) Teply.] Bednar, froc. 2nd fanf. Pracefisl ses omic Eneray 1958, 29 .71

17 F.P. Abramson, B. It Buckhold R ¥ Furestone. S Am. Chem. Soc. 1962, 84,2285

18 J.E.Packer . R. L. Wilkon, ) Bahnemann. K. D. Asmus, J. Chem. Sac. . Perkin. Tmns. {1980, 2, 296

106



L R ACTA CHIMICA SINICA 1999 1087

Nanosecond Laser Flash Photolysis (LFP)
Studies on Aqueous CCl, Solution

YU Yong®  WANG Shu-Hui  HOU Jian  HOU Hui- Qi
(Instusute of Ersronmenzal Seienee , Fudan { mversus . Shanghas , 200433 )
YAO Si-De  WANG Wen - Feng
1 Lesbomiorv of Radintion Chemistrs | Institute of Vuclerir Reseurch . The (hunese doudemn of Saences . Shanghai 2018000

Abstract The dechlori i hanism aned Wrunsient spectra of aqueous CCLy was ~tudied
by using nannsecond laser flash photolysis ( LFP). he transient absorption hand { A,y < 300am ) of

aqueous CCl, solution deaerated by N> was attributed to tnehloromethyl radical 7 CCl3" ) which decayed
following 2nd - order kinetics with (24k/&f) equal 10 6. 34 10% 7" and the tranaent absomtion band
{ Amar < 320nm)} of ame solution deaerated by () war atinbuted 10 perovstnchlommetin] radical

s with a rale constant of 1.9 x 10° '

(CC 0y ) which decayed following 15t ~ order weaction kinets

The transient absorption hand around 330nm was attnbutedd 1o <olsated rhlorine atom . CyCly s photolysi-

product of aqueous €CL solution without oxvgen <howed that CCL cannot be degandedt by photolysis and

fiee radical hydmlysis process. COCly as photolysts proxtuct of aqueous CCL ~olution i the presence of
oxygen was observed directly in the transient ubsotption spectrr, which seans that CCL wan be degraded

by photooxidation process.

Keywords  aqueous, CCly, laser flash photolysis (LFP) , transient absorptzon ~pectra , radical

(Fd. PAN Bing - Feng)
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