P 000 http://www.cqvip.com]

wm2E B4 B T B T ¥ #H Vol.22 No.4
2005 4= 8 f CHINESE JOURNAL OF QUANTUM ELECTRONICS Aug. 2005

XEHS: 1007-5461(2005)04-0592-05
AR S ZIRPHRR L FEL TR

EEFH, FERHFA, EEE  FEK
Higdk, KHR, MEE, ALK

( FEMEREBCEREYIRRAAEO S ERE, &f &M 230031)

W OE: GEHSMEEERL MAECHEBREESENEERS CHBrs /3 TR, 7 550~750 nm Y
BIRES TR NBr(b—X) SRS FIR, ERNEH T, RIEEME T CN(A, B) fy&4E. 4
WAk & ey ER. LRSEFT N(°D) 5 CHBrs Z [f9—# R N B4 T NBr(b) LR, M
CN(A, B) BNk EEFFF N('S) 5 CBr #yK57, H¥ CBr f2& CHBrs £t RFHLRES No(A) MEE
X @A Ml FUEA kR BERY
h B4 %5 0643.1 XEBEIRE: A
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SHATELBRSEPIREEAA, CRITEAITIZHFFRNE B3,

KEFWEINRECDEERETEFPHRLES £ EERASTFRERENLEEE, BX
SERETFH FERE O, 3 LR REAGRBHBIRERM. CHBrs 2 LEASHHEYIEMN EE
Ay, MEMHRSENERIRANTZ G D) B TFE S LEASFFENSHERSAET
FAEAE RN RE . AR FAARE R & EER, R T E5 CHBrs MANGK N, TER3E L
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B, BRI EEER (150 L/s) HESER E8E W SARE Y 40 m/s K24, TR R EMNBKE
RRERITHAT T BHE.

3 ZR5ITE
3.1 EMRNTE
W N, Bt CHEBRER, RITUED THECAE, EIMANEEEKENIFE. Et¥F0
5a AW IE ARG, 250~450 nm FEE P H LT 859/ No(C—B) BRiE, No(C) py i B
B Nao(A) WM TFH RN =48y 78
Na(A) + Na(A) = Na(C) + No(X)
N2(A) + No(X,U> 0) = No(C) + No(X) .
BT No(C) HEMMBE (~36 ns)®, /T RNE NS T TH R E] (~0.1 ps), B, BSFREE
No(C) ¥ A& H# 5 CHBr; K ERE,. AL, 7E 210~300 nm [HIFFFERRIRAT NO(A) & v WHRIGHE, &
AWPFEERBTASFEAEMBESERY: FHAFHIERSEF. 4#F5 0: MRNE™4ET NOX),
RIEWRE No(A) 5 NOX) ByERER R AT LATB AL NO(A)ROM] | iEvE A NO By Rl BLAA
HEBIEAT ERE No(A) WIFTE. R, BT NOA) Firy 0.2 us, KA SUALZERS SR,
3.2 EHMHR
ERNENEHZAR 1 Torr HRT, ARFIALD 3b(RE 1) i\ CHBr;, ZEWMEH O 5a T MEEF
BAMBEL A G, HRSHEME 2 BiR, S0RE, BO6IERET NBr 4478 b-X IR SHE. R,
ERNEN THEEFENERHTEOAIO. RITEGENBBIMER 5b MH#FTT WM, BEES
— P IR R, WA 3 R, RASHERITEEN CN HHEMNHEFSRSHE CN(A, BoX) .

NBr  b-X
f 1
V=+2
s
V=0 e
V=+2 A }
= ad N V=-1
2 =%, S 2k
2. =T ahe‘ _23a-
v=+3  Z= 58 gwf-;“;; S edT e
SR VI v\ .Y ’LWNA LXAJW})« e
560 580 600 620 640 660 680 700 720 740
Anm

Fig.2 Emission spectrum observed in the optical window (5a) at 1.0 Torr pressure
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Fig.3 Emission spectrum observed in the optical window (5b) at 1.0 Torr pressure
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3.3 NBr(b'Tt) fyF=4418
Milton 1 Dunford!'?) %t7E#EE 5 Bro BIAMEHEAT THFS, MATRERIT NBr(b—X) K51, A
NBr(b) = EREFE FH =EEES

N (48)+ Br(®P, o) + &8 — NBr(CIP I & °%7)

NBr(3m,SI1 & °2~) + %8 — NBr(b) .
ZRIIRITY TR EZG T ZAEARILERR/D, B, BEREIAXFRN=Y. ZHE SNBSS
MBI FEAFIA O LHRZIA NBr REHEW LR IR R,

Coombe % [13] 4T T &R S CFsBr BRI, BT W TR R HLE

N(2D) + CF3Br — NBr(b, v’ = 0) + CF5 + 0.34eV . (1)
HAMEEH LR RN BBECE 0.34 eV, RIE MK TS NBr(b) B MBI FERKAER. TH+, NCD)#
BEEE K 2.38 eV, N—Br 2RE X 2.86 eV, Br—CF; 8k % 3.06 eVI[14] |

BT NCD) TREMFRBEK, 244 26 /6t O i BEFEE+H, A NCD) fEKGEREHRKA
(1.6x10™“cm3molecule~!s~1) Bl Amorim % Bl W& T 7E 5 Torr EHMRINE LB F, BFHIHEX 20 ms
Bt, N(CD) ¥REZKR N(*S) HEM 6%, Filt, ZERNTRAFMALSFEREENERSET NCD) .
A, FARE T HI L.

N(2D) + CHBr3 —NBr(b!E+,v’ = 0) + CHBr, + 0.61 eV (2)
HCREIT T Br—CHBr, BAERCY 2.77 VISl | SHRR (1) 1 (2) WAKEE, R (2) WM (1) K, X
HRNFMEERIH NBr(b) SRR IR B W Coombe 25 13) T8 o 7 L 22 3] i B 2 s M — B
3.4 CN(A,B) By7F=443E

MRS AEHR, No(A) *f CHBrs RYEEER 16

N2(A) + CHBr3 — N3(X) + CHBr, + Br
— N2(X) + CHBr + Br,
— No(X) + CBr + H
— N2(X) + CBr2 + HBr
— N2(X) + CBr + HBr + Br
— N2(X) + CHBr + 2Br.

KEHOEIEH CHBrs YLl 15~ #ESL T KW CHBr; + hv — CHBrp + Br RERTEMMEE
. Sears % ' BFFT 193 nm (N34 CHBrs, MEEE| T CBr Bt iR ShEKT ¥, flfiliAy CBr B
HEM=ENIEY: CHBrs ERMGTFEA THREMER, mEMKRERR CHBr, HHRE, HMISARME™
4T CBr. North % 1% ] 193 nm 6%t CHBrs MBI BT T IEAHIR, SRR, hESRET,
FEAEERER) CHBr: HHERBR ETEMRNEE; WS, EHERY CHBr, HH3 H &M HBr # Br =4 CBr
1l HCBr W AM =K. BfJ5 North % [6] Fj 248 nm ¥t/ CHBr;, FIHEtWME R T Br + HCBr 1
CBr + HBr # _&GEIE, 5 193 nm X:f% CHBrs R[], %EERFIET 4 CHBry 5 YOG, TAR
B RS,

BT No(A) BIREBR KN 6.2 eV, #18F) Franck-Condon JHFE, f5RER B G sLkn T YERIBELA K 5.0 eV,
KRAMYFRAK 248 nm EHRADETRER. SRR ARER, IR, ERFWAR EEFERN
"

N3(A) + CHBr3 — Ny(X) + CHBr, + Br, (3)
N2(A) + CHBrz — N3 (X) + HBr + CBr
— Na(X) + Br + HCBr. (4)
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LR TN KGR A KRR GAR M T CHBr MRHHE £ T K| Br JHF. ERA]
BB, FRAEMEIRETFSAE ST 5 MRS By MASE, XRIERNMRDE S, ZHh6E
#JLERARMR, X5 NBr(b) RAFZHE SR 3.

Daugey 4 18] 7E N(*S) + CCl RV # He BRIMANE HFE KA ER T, WERT CN(A) KiK. fib
i1kl CN(A) BITE ML

N + CCl - CN(A) + CL.
BRF ) CN(A) BIRIFNMAEXT 15, FHE v = 10 ERL BRI AEFEE—DIFE, FUHH TREKEHE
&, ™ET CNB) &.

% E %] CBr M1 CCl 5 B ZA AR L R BATH R X PR B ESRIEF N(*S) #HE, Bl
W, RERFIUEFR CN RHEEERE T FIIRE

N + CBr — CN(A) + Br, (5)
CN(A) + Ny = CN(B) + N,. (6)
4 % ®

TEWBRERE LHIT T EHER S CHBrs WERRNITR, TRHWER T NBr(b—X) 1 CN(4A,
B—X) BRit & 41, Ed 5H¥OCEH CHBrs BER 4 RT3, RIVEE THRAMASTWH ™ £
.

NBr(b'S+) Sl F

N(*D) 4+ CHBr3 — CHBr; + NBr(b).
CN(A, B) kBT

N3(A) + CHBr3 — Ny (X) + CHBr; + Br,
N2(A) + CHBry — Ny(X) + HBr + CBr,
N(*S) + CBr — CN(A) + Br,

CN(A) + Ny = CN(B) + Na.
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Chemiluminescence of the reaction of active nitrogen with CHBr;

WANG Zhan-xin, TANG Xiao-shuan, WANG Hong-mei, LI Jian-quan,
HAN Hai-yan, ZHANG Wei-jun, CHU Yan-nan, ZHOU Shi-kang

( Laboratory of Environmental Spectroscopy, Anhui Institute of Optics and Fine Mechanics,

Chinese Academy of Sciences, Hefei 230031, China )

Abstract:  The chemiluminescence of active nitrogen reaction with CHBr3; was investigated
in a flowing afterglow reactor. Strong emission spectrum was observed in the wavelength
range from 550 to 750 nm, which is ascribed to NBr(b—+X) transition. Meanwhile, in the
downstream of the flow tube, emission spectrum exhibits different character dominantly from
excited states CN(A, B). The formation mechanism of these excited species has been analyzed,
indicating that the generation channel of NBr(b) is from direct N(?D) abstraction bromine
from CHBrj3, and the excited CN(A, B) comes from the reaction of N(*S) with CBr, which is
formed due to CHBrj dissociation by metastable Ny(A).

Key words: spectroscopy; active nitrogen; chemiluminescence; energy transfer
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