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Development of boronate self-assembly as photocatalysts for hydrogen production
(‘Graduate School of Urban Environmental Science, Tokyo Metropolitan University, *Research
Center for Hydrogen Energy-based Society, Tokyo Metropolitan University,)

ORyohei Hasegawa', Yuji Kubo'*?

Considering an ideal energy carrier as a sustainable energy source, the use of solar energy
to produce hydrogen from water is desirable and profitable method. Although metal
oxides semiconductors such as TiO, have been extensively studied toward this end,
drawback of low light harvesting properties and low water-compatibility has been
pointed out. In this study, new photocatalytic systems based on boronate self-assembles
(BP) as the platform have been developed, where porphyrin-based sensitizer and Pt co-
cocatalyst were embedded on the surface with polyethyleneimine. The hydrogen production
using the resultant system is discussed.

Keywords : Boronic acid; Self-assembly,; Support material; Photocatalyst; Polyethyleneimine

FE T RE T % L 2 — SR oD K
R, BB AT AE KA D
JY)— xR LF—L LTHEAEIN
TW5, BibFZ icfRESN Dk
e -8k 2 R UK O EHE S

Hydrogen production

FRITAR = X R oK FERERAT & LTk AN
MITHFTESN TV D, L L72in G, AA L s

RERNU RE v 7 (~32eV) 12 = H,

N Z TR & DBIFIMEDMRN RS2 S AA: Ascorbic acid

RSN TnWD D, REFFETIEL, H Fig. 1 Schematic view of PorPEI/Pt @BP as a photocatalyst.

TR T 7 —F 0 B oK EE E

ORI 22 He AR & 2 R A8 L, StE2 i+ 2 2 & 2 AL L7z (Fig. 1),
WHFICE TR LA v — b E CHRRIE (BP) (X, XU Br-14-URa Uil R

T Y AU M= /L OBREIWKEIS P DAL S I, £ OB RimO b R e & iRk

SLKBENEERY =F LA 2 (PED) L OBFMEE D2, £ 2T, HEEEEE HIFF
SENDHHERNT 4V 2 TiBiE L7z PEI (PorPEI) & Pt F / kit (Bhfikift) % BP i

HEESE, BoN7-1% (PorPEI/Pt@BP) (X, 7 AL EUIREIRINLT- Y ke

B (pH=3.7) 208 S, Xe 77 (A>400nm, 100 mW cm )& N CTRFEFRAE DR

MzERBI72o72, ZOREE, 0304 mmol g'h! D/KFENBIR A, Sefibit & L -CoEE

R U7z, ABETIE, B oSO E IOV T 7 5.

1) S.Y. Park, et al., J. Phys. Chem. C, 2020, 124, 6971-6978.

2) Y. Kubo, R. Nishiyabu, T. D. James, Chem. Commun., 2015, 51, 2005-2020.

© The Chemical Society of Japan -H301-3pm-06 -



