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Fig.1 Transient absorption spectra of carbon

tetrachloride saturated with N.
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Table 1  Lifetime of transient species ( <300 nm)at varying

oxygen-purged time by nitrogen

Oxygen-purged time

by nitrogen (min) Lifetime of transient species (.s)

30 0. 289
15 3.970
5 6. 730
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Fig.2  Absorption-laser intensity curve at 520
nm/330 nm(¢=10 ns)
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Fig.3 Pseudo-first-order decay at 330 nm

saturated with N; or O;

Ci:Hss + O,—C,:H;50: (4)
HE DA 155, FRATTHER X2 C1 A CcCL B Ak
MR FALPI T {CCL - Cl} o TSR E G0,

HA U 4,
Cl

AN .

Cl—cCcCl

Cl

213 WL 520 nim 4 BRI R AE B A B R

X FIE(EAE 520 nm B9 S RAE B S
FhEgIH)E, A £ . Washio 5P AN & (CCl3™ -
Cl°-) B 2 5%, Gremlich 55 7 18 i 002
Jik whig A9 R )& (CCly —C17) v, Sumiyoshi
&5 s 151 1A Sl & (CCly -+ C1-), Louwrier &5 11718
AR (CCL-++Cl7), TiiJE (CClir--Cl-) HLfff
B2 AW, Cooper 45 1 BLI i X 3 ) J& FCCly,
Buhler 55 2231 TN &CCI;7, Ronayne 55 24! ITA
HECCL . A —2iF 54 U van den Ende 55 12!
B JE T & X R rp SR =y - A Suwalski
LNl N TE 142 K R CCL + CLAE K a S % i
fE°M 470 nm. HZEIAH — LMo E 7 HE—Lig
SRS, 510 Simons 45 2 AAIZ RS P o
BAMERI T, Buhler & 200 WM ZHZE (RH*
Cl7)E X .

TATHSE T 520 nm A BREYIFAEA 4 /T H
SR BRI O (UNE 4 BEoR), R Bz BRSSP R
AZEHAGEIEMW, RS, BT
AR/ TR T LG 0 02 3. 73 x
107 s~ F13.02 x 107 s

FATMEFE T 5 500 (0 WA X2 i 25 1 ol 1) 5
W . 4 FE CCL A 0.1 mol - L-" B /#%
PRI ML RS PRl 0 A8 Ak, 255N 2 Jr

r=-0.9854

« . k=3022516

a
S-15s
S
-20
55k r=-0.99905
' k=-37.32485 »
-301 .

-35 L L L L L )
0.02 0.04 0.06 0.08 0.10 0.12 0.14

t/us

& 4 BAR/EASEHT 520 nm L REER
—HEHINE ML

Fig.4 Pseudo-first-order decay at 520 nm

saturated with N; or O;
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Table 2 Lifetime of transient species at 520 nm before
and after adding varying reagents into CCly
Lifetime in varying photocatalytic methods (js)
System Direct pure nitrogen Direct pure oxygen
CCly 26 20
CCL-CsHs 17 16
CCli-Ci2Hae 8 10
CCl,-C:H;O0H 0 0
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Study On the Laser Flash Photolysis of Carbon Tetrachloride *

Pan Dan-Xia Yu Yong Dong Wen-Bo Zheng Lu Lu Xiao Yao Si-De' Hou Hui-Qi
( Institute of Environment Science, Fudan University, Shanghai ~ 200433;  'Shanghai Institute of Applied Physics, Chinese
Academy of Sciences, Shanghai  201800)

Abstract  Carbon tetrachloride was subjected to transient laser flash photolysis in the presence or absence of
oxygen, transient absorption spectra were observed and analyzed. The experiment indicates that a series of mi-
cro-reactions occurred under 248 nm laser by a single photon absorption of CCls, including the dissociation of the
solvent and the formation of sophisticated substances — {CCl, — Cl } o charge transfer complex, (CCl; ++-Cl~ )ion
pair and CCl;0,. These absorptions decay according to the first order kinetics, and the decay rate constants of
{CCli - Cl} o charge transfer complex were obtained to be 3. 38 x 10° s™' and 3. 65 x 10° s ' in the presence and
absence of oxygen, respectively, and its production has nothing to do with the oxygen. The decay rate constants
of (CCl;+++Cl~) were also gained to be 3. 73 x 10" s and 3. 02 x 10" s ™' in the presence and absent of oxygen,
respectively. However, CCl;0: exists only in the presence of oxygen with a decay rate constant of 2. 32 x 10*

s

Keywords: Laser photolysis,  Carbon tetrachloride,  Flash,  Transient substance, Free radical
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