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Photoluminescence spectrum of 1,6-diphenyl-1,3,5-hexatriene adsorbed
on porous Vycor glass has been studied in the absence and presence of S0,,
09, Ny, or NyO0. The yields of the phosphorescence increase with increas-
ing the amount of added S0,, but not with added 0,, Ny, or N,0, indicat-
ing that an intermolecular energy transfer occurs from the electronically
excited SO, to 1,6-diphenyl-1,3,5-hexatriene in the adsorbed layer.

The photochemistry and photophysics on solid surfaces and/or in the adsorbed
layer have recently been given considerable attention in connection with the most

D However,

important and promising subject of functionalizing solid surfaces.
there seems to be few reports concerning the intermolecular energy transfer in the
adsorbed state, except for the energy transfer between the excited molecules and
oxygen which leads to the efficient quenching of the emission.2’

Although it is well known that the electronically excited SO, sensitizes the
isomerization of the olefins in the gas phase3'5) and in the adsorbed 1ayer,6)
there is no report about direct evidence for the energy transfer in the sensitized
photoluminescence system. In the present work, we have investigated the photo-
luminescence of 1,6-diphenyl-1,3,5-hexatriene (DPH) adsorbed on porous Vycor glass
in the presence of S09, 02, Nz, or NZO molecules and observed direct evidence for
the intermolecular energy transfer between the electronically excited SO, and DPH.

Porous Vycor glass (PVG) (Corning, code No. 7930, major composition: Si0,,
BET surface area: 150 mz/g) was used as an adsorbent. Prior to the adsorption of
DPH, PVG was degassed (dehydrated) at 473 K for 10 h. The adsorption of DPH was
done from methanol solution of DPH. The surface coverage of adsorbed DPH was to be
0.01. Each gas of S09, 09, Ny, and N,0 was introduced onto the samples at 298 K.

Figure 1 shows the photoluminescence spectra at 77 K of DPH adsorbed on PVG in
the absence (spectrum; 1) and the presence of added SO, (spectra; 2-4), Ny
(spectrum; 1), N,O (spectrum; 1), and O, (spectra; 5-7). The emissions show the
peak at around 435 nm, being assigned to the phosphorescence of DPH on the basis of
a large temperature dependence in the yield and its peak position.7) 0, leads to

a decrease in intensity of the phosphorescence, i. e., efficient quenching of the
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phosphorescence, its extent depending on the amount of added O,. On the
evacuation of the system at 295 K, the decreased intensity recovered completely to
the initial level. Quenching of DPH by 0O, might be contributed to the formation
of 102*.7) The phosphorescence scarcely changes by the addition of N, and N,O0,
even with the excessive amounts of N,0 or Nj.
On the other hand, the intensity of the
phosphorescence of DPH is drastically enhanced
by added SO, (spectra; 2, 3). The intensity
of the phosphorescence increased with  the
amounts of added S0,. On the evacuation of
the system at 295 K after the enhancement of

3(x25)

2(x2.5)

the emission, the enhanced phosphorescence de-
creased in intensity. However, the recovery 4k2.5)
in the intensity was not complete (spectrum;
4), the intensity being still higher than that
of the original one, suggesting that the
interaction of SO, with the surface is quite
strong. It is known that SO, has a weak
absorption at around 260-320 nm, which overlaps
with the excitation wavelength for the emission,
and a lowest excited triplet state at around
3.2 eV (at around 380 nm).%)

From these results, it is clear that the

enhancement of the phosphorescence of ppH Fig. 1. Phosphorescence spectra of DPH
adsorbed on PVG in the absence (1) and

adsorbed on PVG by added SO, is not a physical presence of SO, (2-4), N, (1), N,0 (1)

phenomenon such as 1light scattering but a and Oy (5-7). (excitation; 300 mm,
temperature; 77 K6 amounts of added
molecules (in 10~ 1/g); 3 9.
transfer occurs from the excited S0, to DPH g3, 129, 4: after e@;ﬁi{oﬁoﬁ; §§89K9’

in the adsorbed layer. In fact, Morikawa and for 20 m of (3); O0p, 5: 69, 6: 198,
Otsuka®) have found that the isomerization 73 320, Nj, 1: excess; Ny0, 1: excess)
of 2-butene is induced by the electronically excited SO, on PVG.

Thus, the results obtained in the present work first show a direct evidence
for the intermolecular energy transfer from the excited SO, to DPH in the adsorbed
layer. It is 1ikely that the characteristic strong coadsorption of DPH and SO,
plays a significant role in the occurrence of the intermolecular energy transfer in
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chemical one, suggesting that the energy

the adsorbed state.
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