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Fig. 1. ESR spectrum of the products of 
the photolysis of n-butyl iodide at 2460 .& 
in Ar at 4 “K. (a) 15 minutes photolysis; 
(b) 30 minutes photolysis. 

but not the direct photolysis mechanism 

hV 
C,H,I - I (C2HS)CH = CH2 + H + I 

1 C-H2 + CH, + I, 

in which the concentrations of all products 
should increase linearly with photolysis 
time. 

It is suggested that the secondary photo- 
lysis of alkyl radicals involves the photoex- 
citation 

HH HH 
II I tzv I 1 

R-C-C’ - -----+ R--C=C + H’ 

AA A 

where the dot denotes the unpaired elec- 
tron. An empirical molecular orbital cal- 
culation involving the bonding orbitals of 
one of the /3-CH bonds and the unpaired 
electron orbital indicates that this transi- 
tion has a sizeable oscillator strength and 
a lower transition energy than is required 
for photoexcitation of the corresponding 
saturated hydrocarbon R CH,+ZH,. 

This work has been supported by the Naval 
Sea Systems Command under contract 
#NO001 7-72-C-4401. 
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Ionic Photodissociation of Charge Transfer 
Complexes 
Solute-Solvent Charge-Transfer Complexes 

K. KIMTJRA and Y. ACHIBA 
Physical Chemistry Laboratory, Znstitute 
of Applied Electricity, Hokkaido Univer- 
sity, Sapporo 060 (Japan) 

Tetracyanobenzene (TCNB), pyromel- 
litic dianhydride (PMDA) and tetrachloro- 
phthalic anhydride (TCPA) are typical 
electron acceptors, forming weak charge- 
transfer (CT) complexes with donor ethe- 
rial solvents such as ether, THF and dioxane. 
Photo-irradiation of these acceptors in the 
donor solvents give rise to the radical an- 
ions of the acceptors. [ 1, 21 In order to 
study the mechanism of such photo- 
induced anion formation, we carried out 
uv-irradiation with these acceptors in 77 o K 
glasses of EP (ether and isopentane, 1:l) 
and MTHF (2-methyltetrahydrofuran). 

The formation of the ground-state CT 
complexes was confirmed by examining 
spectral changes in absorption band, indi- 
cating absorption tails in the longer-wave- 
length side of the local-excitation (LE) 
bands of the acceptors or indicating 
some isosbestic points in the region of 
the acceptor bands. The CT complex 
formation was also confirmed by fluo- 
rescence measurements. 

Using piperylene as a triplet quencher, 
we studied the process in which the ionic 
dissociation takes place. The following 
results were obtained. (1) In MTHF glass, 
the TCNB and PMDA anions are produced 
mostly from the lowest excited singlet 
states (S1) of the complexes. (2) In EP 
glass, the anions are formed via the lowest 
excited triplet states (Tl). (3) Fluores- 
cences from the MTHF glasses are much 
weaker than those from the EP glasses. 

Since the T1 states of the complexes 
studied here are of the LE character, the 
ionic dissociation should occur in higher 
triplet states (‘I’,) having CT characters. 
In order to clarify this, we studied the de- 
pendences of exciting light intensity on the 
rate of the anion formation, using a cross 
illumination technique. We found that the 
formation of TCNB- and PMDA- in EP 
glass occurs biphotonically via the T, 
state. Such biphotonic dissociation of CT 
complexes has not been reported so far. 
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TABLE 1 

Ionic photodissociation of n--R type CT complexes* 

Acceptor Donor* * Mechanism Character Character 
of s1 of T1 

TCNB 
F!MDA I 

MTHF sl(+ T,)*** CT LE 

TCPA MTHF T,[Two-photon] LE LE 

TCNB 

I 

I 
PMDA Ether T,[Two-photon] LE LE 
TCPA (EP) 

* At 77 “K. * * Solvent. *** Minor contributions from the Tn. 

Some results obtained here from the 
photo-irradiation experiments are summa- 
rized in Table 1, suggesting an interesting 
rule that when the S, state is of CT char- 
acter the singlet-state ionic photodissocia- 
tion largely occurs, whereas when the S1 
state is of LE character the anion forma- 
tion is attributed to the biphotonic pro- 
cess via the T1 state. 

Furthermore, the PMDA-THF complex 
was excited in the CT band by laser 34’7~nm 
pulse at room temperature, three kinds of 
solvents (THF, 1:2 THF-ether and 1:2 THF- 
acetonitrile) being used. In each case, the 
ionic dissociation was found to occur via 
both the singlet and triplet states. 

1 Y. Achiba and K. Kimura, Chem. Phys. 
Letters, 19 (1973) 45. 

2 K. Kimura and Y. Achiba, J. Phys. Chem., 
7’7 (1973) 2520. 
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Physical and Chemical Quenching of the 
Excited Uranyl Ion 

M. AHMED, A. COX and T. J. KEMP 
Department of Molecular Sciences, Uni- 
versity of Warwick, Coventry (U.K.) 

Physical and chemical quenching of the 
excited UOg+ ion have been monitored in 
aqueous acidic media by directly observing 
the decay of the excited state absorption 
of UOg+ at 590 nm using 11s laser flash pho- 
tOlYSiS (heacihtion = 347 nm). 

(UOg’)* is quenched by 

(i) Temperature (over the range 275 - 355 K, 
tip falls from 2 l.Is to 100 ns). 
(ii) UOF (i.e. self-quenching). 
(iii) Alkyl halides (I > Br > Cl > F). The 
quenching constants approach the differ- 
sion-control figure for I, but the effect is 
not one of perturbation by spin-orbit 
coupling, for Xe exerts no quenching what- 
soever_ Electron-transfer is regarded as the 
main contributor. 
(iv) Alkenes. The mechanism here, which 
parallels that of alkene quenching of ben- 
zene fluorescence, is thought to be due to 
exciplex formation. 
(v) Carboxylic acids. Effects of substitution 
are quite subtle here - a 2-alkoxy group 
increased the quenching rate by a factor 
of 10’. Aromatic acids quench very effec- 
tively, the substituent effects here follow- 
ing a good Hammett plot. 
(vi) Ethers. Unexpectedly, these prove to 
be considerably more potent chemical 
quenchers than analogous alcohols. 

Possible mechanisms of the quenching 
processes are discussed in the light of our 
finding that (UO$)* is subject to almost 
as universal quenching as the excited Hg 
atom. 
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Photodecomposition in the Solid bate of 
Uranyl Formate Monohydrate 
B. CLAUDEL, M. FEVE, J. P. PUAUX 
and H. SAUTEREAU 
Laboratoire de Cinbtique et G&tie Chimi- 
ques, 404-INSA, 20, Avenue A. Einstein, 
F-69621 Villeurbanne (Fmnce) 


