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ME HZBRENES (X 1°A) ANESATTELRTRHES. @R E MRSDCI Rl MP2 %
WitH, 8T CH.CO HEMEMNTaTHEES (41747, B2°4', o34, D2¥*4aA"),
HEFMAERESYY 2508 klmol ™, 472.3 kJ-mol ™!, 645.8 kJ-mol ™" # 674.7 kJ-mol~'. &
Fand @08 B AR ( TR-FTIR ) 5@ %T CH.CO A SR BHCHER, NE
BI& CO (V) MLMEHEM. #2004 75.2 kJ-mol ™' #MES CH:CO BMBRM. 532
nm MECE FEEY CHL.CO MEREEE 4 174", SFEWMH CO {48, il 248 nm = 266 um
MR CH,CO S4B 224" X174 BF, $ASESMREN CO (V <8) ™4
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TR S Y MR B . T 47 3615 SR 50NV UM CH3COCH,y 42 F M aEAT T B -9,
#HR CHy Al CO. HILHLIE S Ty 2l OO BRI A 4 CHCO fitk
. B, RIOAIFLEH AR LR F B CH,CO RS MNE 28T T I, &8
1 Norrish T FIV #9741
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BT R RO, R 09, XU AL R, eSS FHOESS ( Lambda Plysik LPX
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mm ) BHEEIIAKRE, HFEZTHNE-WEEHE (R=98%) HPTEmELNELIRE
MR ERED —IRFEHELZ, PRERNESSHNETE#E ERE. RR&0%H
HILT Ap I — 0 i & M) T L AR ER T S 4B, S AT E o3 B L LD AN G HEY ( Nicolet 800 ).
LRDFEMAOBESESRE 0 Pa Ef, Kt #HEERY 02 cm 1 5 16 em™ L.

FENYeHEiadr, 248 nm YR 266 nm ( 20 mj/pulse ) 2 532 nm ( 80 mj/pulse ) B3
HIEMEFIAGEE. 248 nm BOEFEME, FHBOLEBEELEL 80 mj/pulse , LIREH I
FWr. 2 248 nm JOLALR S 100 ns 31N 266 nm $O6. FLRENFEE MRS ESETE 150 Pa
i, Mo HEE®A 16 cm™

% 1 MRSDCI ity CH,CO AR EERTEN M RESHETMER (kI -mol™)
Table 1 Vertical excitation energies of low-lying electronically excited
states of the acetyl radical calculated by using the MRSDCI method
Excited state vx1ta A1*A" B2°4 <324 Da2ta”
Vertical excitation 0.0 250.8 472.3 645.8 674.7
energy (kJ-mol™!)
a) MRSDCI HMfaESmaE (/e CI k) % -152.84 Hartree
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W ERESEEE, —REAS S MREhERMTMEES, FEHENXT SR
BY. 7€ 2A' 1 2A" HHFEE MRSDCI RSP, RRMASEHAEHRSIN R 21 (T HK
F 0.90); CI¥HFPHEEEHSFE 28000 71 26000. diFHE A b FENER (SHEE
ClfEM) BPIENMERS PITE LB IATESFL X, A, B, CHDHFEHRR, il
HEH, A124" BCH,COMM—MES, A" —X1PA BHMERE S 2508 klamol™?,
WM BN 135.0 kJ-mol=t ; B 224’ J CH,CO W8 @A, B 22A — X1PA' HWH
AREN 4723 kl-mol™! ; € 324" #1 D 224" HFR CHaCO W=, $FNMES, EHMEMH
43524 645.8 kI mol™! Bl 674.7 kI-mol~L. i HAE M A ML 24.0kI-mol 1.
3.2 BEFE (X124 ) ZBRENARE

X T CH:CO Bl 78 (X1°4") HAEARELR (CH:CO — CH; + CO) Wiit+ik
% MP2/6-311G* i HHAEEHRS . REEMESHRS, C-C-0 Il —4 C HEBE
C-C-0 WA, 5 C-0 i “MHE". VR4 00H BBERF 6 T8 09 ik BHHE W24 ok 19
FANBE A Gaussian 92 83 CH,CO BTE ( X1°4') MBS B#ST T MP2/6-311G™
HHE, BRI THEMNZR. & CH,CO BHTFE (X174') Bl (F 1) TREFEDL, #HER
—AFEHRERBOWAL, HH 75.2 kI-mol~! Biy#Ha, BV E% CHs + CO M.

L PIM RN 193 nm B 248 nm XFE, WLEY o BB ( Nornsh I 8l) 2R,
7 AL A LM AL

CH3CDCH3 193nm or 248nm

CH3CO(X12A') + CHa[X?AY) (2
BT PIEEAE 193 nn SZANRENY (2) EHTTHE AR 280.0 kIanol™! , 43L& CHaCO [
et 2E 649 P BB B 030 M IR 2 (75.2 kl-mol ™1 ), BRI MY CHLCO B i 350 2 3
WRahay, BREEWMMERN (3) £MiRsHMER CO(v) 81 CHy , MUOLFRFEA CHLCO (X17°47)
Rt AH.
CH3CO(X124") — (CH3(X2AY) + CO(X1EH) {3}

WIS ERN CO {RREHYTMANEE BEYF—EREMIREMEshEE. H2 2
CHyCO &MY (3) FIKEE CO(v) WL ESHRE. @t eilfils, CO wiRasAi
FIM-F8 v =3, CO MIRSHIBAL% 2400 K.

PR TE 248 nm BENWEIY (2) SRR A 143.8 kl-mol=! , FFHEM A CH,CO
HEERE 99" #, N Halisa ESEr-sRRshEe CO. Y FMEIEEEA 248 nm ¥
KA, BAWUMBREE CO MR (B 3a), WRFH.

i LR, FMTE 193 nm W= CH.CO B i 3R 8" iRahdy, Hepaicifyoift—
AT ERSIMAR CO(v) ; T 248 nm XWFTM, HEH CHCO AHER 95" 8,
A ESr R RS R CO.
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Gaussian 92 $rf§cppy MP2 Fik, £ MP2/6-311G" KF L, 3 A 124" Ee@E st
.o RMNAPER (C-C) HF 1.1188 AF 2.2188 AMBEN, MEN 0.1A 3 1247 BiHFHHNE
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BRI . SHERE, B CCERETR, SREREREA® (LE 1), XE%RE CH,CO
BWMAES (A1°4") RAREMNESAS ( bound state ).

ATUEZE CH:CO A% A 1°4" BREME, RIMNEAMIHREEN 248 nm #0O6 ( 80
mj/pulse, 1.5 Mw-cm™? ) }WFAELEEEZBE (X1°4). EE 100 ns JFFIA 532 nm #
i, 532 nm HFHREIRATY F 224.5 ki-mol~" , HAEEHF CHCO WARTIS—m ik A, RN
HWIE Wi E CO WL EIHES (B 3b), LRSS CH,CO B—MES (41247)
ERAEMETE 5.
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(B 1). BF B 224" EMHH Hir HEEW B MELDF 34, {5 %% ( MRSDCT )
AMREHTHASEM ANNATE EFERECETRFEEE. RBLRNED B 224’ %
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ATHBE R FHESETLERER,
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Fig.3 CO emission spectra from the photo-
lysis of acetone taken at different laser
wavelength and fluence
{a) 248 nm laser (1.5 MW-cm); (b) 248
nm lager (1.5 MW-cm™?) followed by a 532
nm laser {¢) 248 nm laser (1.5 MW.cm™?)
followed by a 266 nm laser (150 MW.cm™?).
{d) 248 nm laser (250 MW.cn™?). Al the

spectra were obtained at 10 us after the

laser firing. The spectral resolution is set

at 16 em ™!
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#F, EE 100 ns F5|A 266 nm ¥, 1F
1900-2200 em™" {H YA E AWM B CO py4r
FREST ( 3c). 2% 248 nm BOGRS In 3 £
HMmROCER, LIEMmILh R, hurem
¥l CO g4ttty (B 3d, 248 nm M3t
THEEE N 250 Mw.cm™2 ). 248 nm ¥H 27,
BEAE™ 4 CO BRI R @R 2 Mw-em™2.
% 248 nm WOETHEFHELE 125 Mwem™?
275 Mw-em™® EENELE, XREH CO
FEIRAE ROy 2.020.0. B L0 B AT YR
#BH CO BRAEEATI TR . WER

(2) FEERTFENZEE (X124"), EEHEBW—
5, B %M CH:CO MEERSTREEIMEN CO(v).

| CH3CO(B22A’) — CH;3(X2AY) + CO(X'E*, v) (4)
ARG 10 s W EEHEE OB CO FEES FAREER YR 120 1k, CO WHIDMEER

882 WULI HUAXUE XUEBAO (Acta Phys.-Chim.) 1997



S, ERAEGRHEHESEE T,.=350 K), CO MR HEETTARHRHRTEH v=7 ( 266 nm )
M v=8 (248 nm ). WIAWETL ARSI E, CO HIRSIBE LN 7500 K.

4 &5

(1) i, ZBENNTaFHEESSHN 41247, B22A', CPAFD2A"E,
WEE P RRE A O S E RSB 8 250.8 kIomol ™!, 4723 kI-mol™!, 645.8
kJ-mol=! #1 674.7 kJ-mol 1.

(2) & (X1P4") ZBEREHSE—SRE, FEERDEEN CO (v <3).

(3) ZMEMB B FHES (A1°4") BESSE, ESZBED 532 nm BOEMRE AR
AR B

(4) ZWERMFE _mFHEE (B2°A) ERBES. B35 ZBEFRE 248 nm & 266 mn
HXFESREHGRIDMERN CO (v<8).
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A Study of Excited States of Acetyl Radical

Li Qiang Mao wentao Li Hongzhi Zhu Qihe Kong Fanao

{The State Key Laboratory of Molecular Reaction Dynamics, Institute of Chemistry, Academia
Sinica, Beijing 100080)

Huang Mingbao

{Graduate School at Beijing, USTC, Academia Sinica, Beijing 100039)

Abstraet Excited states of the acetyl radical (CH3C0) have been studied by means of theoretical
and experimental methods. The four low-lying excited states (A4 124", B 2°4', € 3°4’, and D
22 A"} and their vertical excitation energies have been calculated at the MP2 and MRSDCI levels.
Thermal decomposition of the ground state of CH3CO and photodissociation of the first and second
states {4 124" and B 2?A4") have been investigated by Time-Resolved Fourier Transform Infrared
Emission Spectroscopy. Vibrational products CO(v) have been observed. The first electronically
excited state (A4 17A") of CH3CO is a bound state, and the second electronically excited state (B
22A') of CH3CO is a predissociation state.

Keywords: Acetyl radical(CH3CO), Electronically excited state, Photolysis, IR emission
spectrum
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