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FIG. 15-10. Salar speeinal irradiance, Fram 52003, Reprinied with permission af MeGraw-Hill,
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FIG. 15-10. Salar speeinal irradiance, Fram 52003, Reprinied with permission af MeGraw-Hill,
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ETFZ2U5ITHRSH?
(H:O H*+ OH-)

1) One electron

2) 2 electrons

3) 4 electrons

34



What Isthe
bottle-necked subject
to beresolved for

oxidation of water
N
Artificial Photosynthesis?




Oxygen Evolving Complex

02 + AH* [ (bpy) zfliu"'Oflku"' (bpy) ,14* 4Ce (1V)
I ) ’ (X}
9H20 [ (bpy) ,RUYORUY (bpy) ,14* 4Ce (111)
[
0 0

Gersten, S. W.; Sasmuels, G. J.; Meyer, T. J. J. Am. Chem. Soc. 1982, 104, 4029
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Svetlana Bahatyrova, Raoul N. Frese, C. Alistair Siebert, John D. Olsen, Kees O.

van der Wert, Rienk van Grondelle, Robert A. Niederman, Per A. Bullough, Cees
Otto & C. Nell Hunter,

Nature, 430, 1058 (2004).
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Supposing that 100 chromphores harvest 160 photons within
1 second under ordinary light intensity,
4 photons require 25 ms.
We have to prepare a system of storing & maintaining
reactive state which survives for 25 ms,
even when we are able to have the similar light harvesting
system.

Storing &

Maintaining |
Reactive Reaction
state Center
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How could we
get through
the bottle-neck?
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3) M ultl electrons
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Water as an Oxygen Atom Donor
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AsymmetricOxygenation
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Sensitizer [ RUTMP(CO) ] = 7.5x10° m Solvent CH3CN : CeHe : H20 = 8 : 1 : 1
Acceptor [ ((BY)aN)zPtCle ] = 25x10° M Light  XeCl excimer LASER (308nm) pumped
Base [ KOH ] = 1_5x10'3 M Dye{coumarin 540A) LASER (532nm)
in degassed condition
10us / div. 50us / div. 200us / div. 2 ms [/ div. 10 ms / div.

391nm

450nm \ k* \
510nm \ kW C"MW \\\,\__"
60onm | e \‘_~ \\,W

648nm L T

3 * + OH 0o __ ~
Lifetime [C'E):I [c’—i-.‘?] cfiﬂo.: and [cfli%] d&) or [g%]

15us 80us 1ms~3ms ~500ms
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Detection of Transients by Laser Flash Photolysis

Sensitizer [ RUTMP(CO) ] = 7.5x10° m Solvent CH3CN : CeHe : H20 = 8 : 1 : 1
Acceptor [ ((BY)aN)zPtCle ] = 25x10° M Light  XeCl excimer LASER (308nm) pumped
Base [ KOH ] = 1_5x10'3 M Dye{coumarin 540A) LASER (532nm)
in degassed condition
10us / div. 50us / div. 200us / div. 2 ms [/ div. 10 ms / div.
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