55 1 2006 1

Vol.55 No.1 January 2006

1000-3290/2006/55 01 /0137-05 ACTA PHYSICA SINICA ©2006 Chin. Phys. Soc.
*
17 1 1 1 1 1 2 2 2 2
1 230031
) 230029
2005 4 22 2005 5 24
VUV G, CL
PIE G, Cl, IP GCL, = 9.36+0.05 ¢V G,Cl
GCL* GCL* ccL* car
118.0 nm G,
GCl,
PACC 3380E 3320N
G, ClL
1.
2.
10
Im Seya-Namioka
H 2400lines/mm 1200 lines/mm
3_5 800MeV
’ 35—200 nm 0.1 nm
He Ne Ar
B +0.1 nm. 105.0 nm
1.0 mm LiF
7—9
G.CL SXUV-100 PIE
Gl
Gaussian03 Ne
G Cl, CCL " 70 pm 2 mm
G,ClL skimmer
118.0 nm
G, Cl, VT120C EG&G ORTEC
G, Cl, P7888 Fast ComTek
* KJCX2-SW-H08

+ E-mail majing@ aiofm. ac. cn



138 55
0.1  ¢ClL* 12.48 + 0.05 eV.
m Pa.
Ne 99.999% - C,Cl,
3.
3.1. IP G,C, L.
1 Gl
G, Cl, " PIE
IP C,Cl, = 9.36+0.05 eV
oy
: =
Gaussian03 Gl %’
9.34eV
G Cl
10.0—10.6 eV
1 10.27 eV C,Cl, "
2 50.0 nm C,Cl,
10.27 = 0.05 eV.
w| e
10. 27 = %,
s h -,
M T,
" .
o 36 , 12.48
Sy
o%m
. i : T 150 145 140 135 13.0 125 12.0
11.0 10.5 10.0 9.5 9.0 TR /ey
KR/ eV Reit/e
1 GClL* 3 Gy C,Cl *
1 GCl
3.2. G, eV
GCl * 9.36+0.05  9.32+0.01° PI
2 G, 9.34 4 PE
9.51% PE
50.0 nm. CyCls* 12.48+0.05
m/e .C,Cl, GCL* 14.76 + 0.05
. . . . CCL * 14.72+0.05 14.7°6 El
G CL" GCL* Ccl CCl™ . - 18,094 0.05

3 G CL*”



139

3.3, c,cl, AP C,CL* = 14.76 + 0.05 eV
AH” Cl = 121.3 kJ/mol AH
C,CL* = 1192.49 kJ/mol. C,Cl,
IP CCl, = 9.9eV" AH?
C,Cl, = 209.75 kJ/mol AH? C,CL*
1 )
G . = 1165 kJ/mol P G, ql,
| H 1
G, Al GC =9.9eV C,Cl,
= —10.9 kJ/mol " C,ClL*
IP C,H,CI" = 9.36 + 0.05 eV o.ql° )
892.25 kJ/mol
AH C,CL* = 877 kJ/mol "
C,CL*T Gl
ccL*  calt
C2C14 + hlJ - C2C13+ + Cl + e_ . 1 C2C14 + hl/ > CC12+ + CC12 + e
AP GCLT = 12.48 £ 0.05 eV CCL + hy— CCl" + CCL+ CL + ¢
AH” Cl = 121.3 kJ/mol ' C,ClL " )
AH? C,CL* = 1071.99 kJ/mol Gaussian03 Gl
C,CL* C,Cl, E 2
CCL + v —> C,CL" + 2Cl + e . 2
2 Gl
AH{®/ kJ/mol
DE/eV EleV
C,Cly + hy
G, Cly * 892.25 887* 9.34
—>CClL " + e
C,Cly* —C,Clh* + Cl+e” 1071.99 3.14 12.70
G, Cl, * —>C,CL* + 2Cl + e~ 1192.49 1165° 5.40 15.26
1167.34"
CCl, * —CCL* + CClL + e~ 1174.93 1159.8°¢ 5.36 15.25
1198¢
1301.22°¢
ccl —CCl* +CCl+ ClL +e~ 1304.50 8.73 17.99
1315¢
a 11 b 6 ¢ 12 d 13 .
s X Y* )
3.4. AH) C,Cl; =892.25 kJ/mol AH) C,Cly
= 1071.99 kJ/mol Cl
AH? CI = 121.3 kJ/mol "
C,CL* -l 3.12 eV. 2
Dy X-Y =AH) X +AH Y*
- AH! XY* 5

DE dissociation energy of parent ion .



140

55

GCl, vuv

3.5.118.0 nm C, (],

REMPI-TOFMS

14 15

REMPI

SPI-TOFMS

G ql

REMPI-TOFMS

4 118.0 nm
C,Cl,
118.0nm Nd YAG
REMPI SPI
166
164
E] 168
=
170
e
0 25 50 75 100 125 150 175 200
JR
4 A =118.0nm

Oberg T Nordsieck H O Zimmermann R 2002 Organohalogen
Compounds 59 37
Lemieus PM Lee CW Ryan J V 2000 Journal of the Air & Waste
Management Association 50 2129
Watanabe K Nakayama T Mottl J 1962 J. Quant. Spectry.
Radiative Transfe . 2 369
Lake R F Thompson H 1970 Proc. Roy. Soc. London A 315 323
Von Niessen W Asbrink L. Bieri G 1982 J. Electron Spectrosc .
Relat . Phenom . 26 173
Shapiro J S Lossing F P 1968 J. Phys. Chem. 72 1552
LiQX RanQin ChenCX ShenLLS YuSQ ZhangYW Ma
X X 1996 Acta Phys. Sin. 45 1800 in Chineses
1996

45 1800
Ran Q ShuJ N PeiLS ChenCX YuSQ MaX X 1997 Acta
Phys . Sin .46 1473 in Chineses

1997 46 1473
HuZF WangZ Y Kong XL Li HY Zhou S K 2002 Acta

10
11

12

13

Phys. Sin.51 235 in Chineses
2002 51235

Zhang Y W 1988 Synchrotron Radiation News. 1 5 12
Lide d R 1990-1991 CRC Handbook of Chemistry and Physics Boca
Raton 71st Edition pl0
LiQX RanQ Shen LS GaoH Chen CX YuSQ ZhangY
W Ma X X 1996 Chinese Journal of Chemical Physics 9 1 12 in
Chinese

1996 91 12
LiQX RanQ Shen LS Chen CX GaoH YuSQ ZhangY
W Ma X X 1996 Acta Physico-Chimica Sinica 12 2 136 in
Chinese

1996 12 2 136
Ma] Fang L. Zheng HY Ding L. Gu X J Zhang W ] 2005
SPIE Proceedings Series 5832 342
Ma] Ding L. Fang L. Zheng HY Gu X J Zhang W ] 2005
Optica Applicata 35 395



1 141

Photoionization studies of C,Cl, using synchrotron radiation*

Ma Jing'  Ding Lei'  Gu Xue-Jun'  Zheng Hai-Yang'  Fang Li'  Zhang Wei-Jun'
Huang Chao-Qun®>  Wei Li-Xia®  Yang Bin®> Qi Fei®
1 Laboratory of Environmental Spectroscopy ~Anhui Institute of Optics and Fine Mechanics
Hefei Institutes of Physical Science ~ Chinese Academy of Sciences Hefei 230031  China
2 National Synchrotron Radiation Laboratory — University of Science and Technology of China  Hefei 230029  China
Received 22 April 2005 revised manuscript received 24 May 2005

Abstract

The photoionization and photodissociation processes of C,Cl; were investigated under the supersonic molecular beam
conditions by using a reflectron-time-of-flight mass spectrometer TOF-MS and vacuum ultraviolet VUV  photons from
synchrotron radiation source. The photoionization mass spectrum and the photoionization efficiency PIE curves of the parent ion
and some fragment ions were measured. The appearance potentials of these ions are obtained from their PIE curves. The
formation enthalpies of some major ions and the dissociation energy of C,Cl; have been evaluated from these data. According to
the experimental results and the energy calculated by G1 theory the main possible channels of dissociative photoionization of
G, Cl; have been discussed. In the future we can detect C,Cl; with single photon ionization SPI -TOFMS technique using

118.0nm laser radiation. This is based on the mass spectrum obtained at the wavelength by using synchrotron radiation source.
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