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In this thesis, the photocatalytic properties of two types of supramolecular photocatalysts in the
heterogeneous environment have been reported. The development novel visible-light harvesting system
using the hybrids of a Ru(I)-Re(l) complex and periodic mesoporous organosilica have also been reported.

General introduction of this thesis was described in chapter 1.

In chapter 2, a novel heterogeneous photocatalytic system using supramolecular metal complexes
(Ru(1D—Re(l) or Ru(IN—Ru(ll)) adsorbed on silica materials has been developed and those photocatalysis
has been investigated for clarifying the reaction mechanism. The hybrid photocatalysts could photocatalyze
CO; reduction under visible-light irradiation in the presence of a sacrificial reductant: Ru—Re/SiO, could
selectively produce CO and Ru—Ru/SiO, could selectively produce HCOOH. It has been founded that those
photocatalytic activities strongly depended on the adsorbed amount of the metal complexes: high loadings
induced a high photocatalytic activity of Ru—Re/SiO, and low loadings induced a high photocatalytic
activity of Ru—Ru/SiO,. From these results, a key process for photocatalytic CO, reduction by each
photocatalyst has been proposed.

In chapter 3, a novel photocatalytic system for CO, reduction exhibiting visible-light harvesting function
has been developed by hybridizing a supramolecular metal complex photocatalyst with periodic
mesoporous organosilica (PMO) as a light harvester. A Ru(ll)-Re(l) binuclear complex having
methylphosphonic acid anchor groups strongly adsorbed in acridone or methylacridone-embedded PMO
meso-channels to give a hybrid structure. The organic groups embedded in the walls absorbed visible light
and the excitation energy was funneled to the Ru(ll) photosensitizer units with an efficiency of ca. 80%.
The energy accumulation was followed by electron transfer and catalytic reduction of CO, to CO on the
Re(l) catalyst unit. The light harvesting functions of these hybrids enhanced the photocatalytic CO
evolution by a factor of from 3 to 10 compared with that of Ru—Re adsorbed on the mesoporous silica
which has no light harvesting function.

The conclusion of this thesis was described in chapter 4.

% © ARSI, A1 2000 G5 L 5830 300 EA LT ORMT D2, b L <IEZIC 800 #EA& 1R LT 230,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HEE  mSCEBE, RLERIP—FUR TN (T2R2) ICTAUF— Ry MARSNET O T, AR FEERFIHADONE TERL TTES0,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




