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Abstract

The storage of light energy in chemical bonds in the nor-
bornadiene (NBD)}/quadricyclane (Q) system was studied. Photoiso-
merisatién of NBD to Q using acetophenone as sensitizer occurred
after irradiating the system with ultraviolet light at a wavelength
of 366 nanometers (125 watts) for 132 hours. The isomerisation pro-
duced Q in about 7%% yield. This reaction was of particular inte-
rest due to Q being extremely stable and of a high energy storage
capacity. Morever, both NBD and Q ﬁgre liquids and therefore easy
to handle. The transformation of Q to NBD could also be readily a
achieved using a catalyst. Kinetic studies of this change, using
stannous chloride as the catalyst, showed the rate of reaction to
be pseudo-first order relative toc Q. It was found that the initial
rate of conversion of Q to NBD was fast with a rate conétant of

8.8 x 10'-2 sec"1 using stannous chloride in 10:.mol% concentration

at 27 °c



The use of a catalyst in the conversion of QO to NBD yielded
a considerable amount of energy. For example, at a stannous chloride
concentration of 25 mol% {concentration of ¢ 0.1 molar in methanol),
an energy yield of 1168 joule/gram was obtained; in comparison, 0.4
mol % of dicﬂloro {1,5-cyclooctadiene) palladium (II) and 7 mol %
of triphenylphosphine-stannouschloride complex (concentration of Q
0.1 molar in chloroform}) gave energies of 1127 and 1115 joule/gram

respectively.

i1t was therefore concluded that isomerisation of the NBD/
Q system could be used to store solar energy using acetophenone as
sensitizer. It was found that the optimum ratio of NBD to acetophe-
none was 1 : 2 . The optimum exposure time was 5 hoﬁrs on a sunny
day or 6 hours on a cloudy day, corresponding to a average of 850
watt/m2 of light intensity. The optimum conditions comprised a
ratio of NBD to acetophenone of 1 : 2 with 6 hours of exposure time

ocn a sunny day (850 watt/mz) giving a 75 % yield of Q.



