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It is intended that the proton production and transfer and hydrogen production processes
after oxidative decomposition of cellulose as a model biomass on photocatalyst surface are
observed and controlled in this study. The proton production dynamics on the photocatalyst
surface were investigated by transient absorption spectroscopy and furthermore time-
resolved fluorescence spectroscopy using fluorescein dye as a probe. The picosecond
transient absorption measurement revealed that the proton dissociation of the fluorescein via
the excited states on the titania surface was suppressed by oxidative decomposition of the
cellulose upon the titania excitation, which induced proton production. The nanosecond
time-resolved fluorescence measurement also indicated the proton production from the
oxidative decomposition. Photoelectrochemical analysis demonstrated that the
stoichiometric hydrogen production reaction proceeded by the oxidative cellulose
decomposition.
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Fig.1 Transient absorption spectra of the
fluorescein on the (a) silica, (b) titania,
and (c) cellulose-adsorbing titania film
samples.
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Fig.2 Transient absorption time profiles of the
fluorescein on the (a) silica, (b) titania,
and (c) cellulose-adsorbing titania film
samples at (1) 490nm and (2) 520 nm.
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Table1l Fitting parameters to double exponential functions for the transient absorption time
profiles of the fluorescein on the silica, titania, and cellulose-adsorbing titania film samples

490 nm 520 nm

nlps (4)  m /ps (42) nlps (4)  m /ps (4o)
Silica 0.158 (1.000) 57.6 (0.509) 13.7 (1.000) 121 (0.452)
Titania 0.863 (1.000) 69.2 (0.510) 4.91 (1.000) 53.1 (0.378)
Cellulose- 1.16 (1.000) 20.3 (1.054) 1.04 (1.000) 56.7 (2.71
Titania 4)
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Fig.4 Fluorescence time profiles of the
fluorescein on the silica, titania, and
cellulose-adsorbing titania film samples
upon femtosecond laser excitation.
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