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Development of a new photocatalytic system using two-layer solutions for water splitting
(Graduate School of Engineering, The University of Tokyo) OMasaru Ogasawara, Yasuomi
Yamazaki, Yoshiaki Nishibayashi

Photocatalytic activation of small molecules, so-called artificial photosynthesis, has been
widely studied. Photocatalytic water-splitting reactions are one of the most important reactions
because they produce hydrogen, which is known as an energy carrier. In most of the reported
systems for water splitting, separation membranes (e.g., glass membranes) have been used to
suppress charge recombination processes caused when water oxidation and water reduction
took place in the same reaction field.! In this study, we tried to construct a new photocatalytic
system, where the reaction field for water oxidation and that for water reduction are separated
using two-layer solutions produced by the salting-out effect and the reversible inter-layer
transfer of redox mediators. In this presentation, we will report on results of photocatalytic
water reduction, oxidation, and splitting reactions using the two-layer solutions system.
Keywords :  Artificial Photosynthesis;, Water splitting; two-layer solutions system; Phase-
Transfer; Redox Mediator
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Scheme 1
Catalyst (0.2 mM), Redox mediator (2 mM)
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2 H*+ NADH H,
(30 mM) MeCN-(NH,),SO, aq.
(Two-layer solutions, 3 mL, 2:1 v/v)

Flgure 1

s (@)
12 HZ‘)%N‘%:A _N)C < " 1+

/
S (—7 RLETTICHE S
ERMBEY 170
h ----------------------- h \

—| 2+ 1+
'N | JOH o )—CaN- —»—N \@N—
NADH® 7 g DN

{ 7 NADH Redox mediator

Photosensmzer

. *NADH = g-= ST EPE= YURILATF F(ERR)

- K502-2vn-13 -

7= (Scheme 1, fiifftnlfin%k 45), =
DFERIE, AT 4= —F—DHHK
W72 @B A 7 iz ko T
B2 ILA OER LS & K DR TTRS
DRI DG THEIT LI &%
S~ LT3 (Figure 1), F&3R Tl
SR K DOFA LS, T2 D
DR s % LI B R T2 K 3 iR I
JEDFATHER b O THET 2,
1) S. Fukuzumi, et al., J. Am. Chem.
Soc. 2022, 144, 695.



