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Study on Photosensitized Triplet-Triplet
Absorption of Naphthylalkanes

Yu Qun Ye Jian-Ping Guo Shi-Ying Shou Han-Sen*
(Institute of Photographic Chemistry, Academia Sinica, Beijing)

Abstract

The photosensitized triplet behaviours of benzophenone (BP) and energy transfer
from BP to naphthylalkanes (1, 3-di(2-naphthyl) propane, DNP, 1, 3-di (2'-paphthyl)
propyl-acetate, DNPA, (2-naphthyl ) methyl acetate, NMA) was studied by nanosecond
lagser flash photolysis in benzene solution.

After deoxygenation, the BP solution is exeibed with 355nm laser pulse, its T:—T,
absorption band appeared around 530nm with a decay time (iriplet lifetime) of about
2.7us. None of the thres naphthylalkanes can be excited with the 355nm laser light
directly. After BP is added, besides T;—T, absorption band of BP, the new T;—T.
absorption bands of naphthyl-alkanes appeare between 400nm to 440nm; the absorption
maxima appear at 430nm (DNP),430nm (DNPA), and 422nm (NMA) respectively. The
T,—T, absorption of naphthylalkanes increased following the queuching of the
T1—T, absorption of BP and the triplet lifetime of BP is decreased dramatically.In thess
photosensitized process, the triplet energy transfer efficiency (fr) and transfer constant
(K1) had been calculated (Table 1 and Table 2 of the Chinese text).

Compared with the T1—T, absorption of naphthalene (about 420nm) and the UV
spectrum, it was found that the T;—>T, absorption bands and the UV specira of
naphthylalkanes are similar to that of naphthalene and are red shifted. We believe that
the electron of the naphthalene ring can be excited to the triplet state only, afier they
received the energy from BP. In addition, the molecular structure also affect the energy
levels of the exocited state., Thus the acefoxy groupin DNPA or NMA showed sterio
hindranee effect on the molecular collision, It may deoreagse the energy ftransfer rate
and efficiency,



