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Novel Kinetic equation was proposed to explain all the observed
light-intensity dependence for photocatalytic oxygen evolution by suspended titania particles in
which the reaction proceed only when multiple positive holes are accumulated within their lifetime.

Related to this mechanism, "effective particle size", which shows the size of a particle or its
aggregate allowing accumulation and multiple hole transfer at the same time, is proposed as a novel
concept. The mechanism of enhancement of reaction rate by loading so-call co-catalysts, such as
cobalt phosphate and iridium oxide, was analyzed by the light-intensity dependences to show there
are at least two kinds of mechanisms.

av) UV-LED



2
4
LED
300 mW cm=
100 mw
2
2
100 mw
2
2
NHE 1.77V
1.23V

UV-LED/

30 mw

4

300 mw

4
1 4
4
100 mw
10 1 1 1
/
mW cm2
UV-LED
1Wcem?
UV-LED



nm

10

1

/UV-LED

arn

13 nm

1
1Wem?
2
1Wcem? /UV-LED
D)
H,0
MT-150A
350
ST-G2
2
Co0,
2

k

2



D

D

2)

3)

4)

5)

1/
1 14,17 19,21,23,26 29

/ 15,16,20,22,24,25

1
Takeuchi, S.; Takashima, M.; Takase, M.;
Ohtani, B. Digitaly Controlled Kinetics of
Titania-photocatalyzed Oxygen
Evolution. Chem. Lett. 2018, 47, 373-376.

/ DOI: 10.1246/cl1.171093/

Editor's Choice

29
Ohtani, B.; Takeuchi, S.; Takase, M.,
Takashima, M.: "Singularity in Chemistry:
Digitally Controlled Kinetics of
Titania-photocatalyzed Oxygen Evolution”
233rd ECS Meeting, Sesttle, USA
(2018/05/13-17 [2018/05/16]) [Invited Talk]
Takeuchi, S.; Takase, M.; Takashima, M.;
Ohtani, B.

121

2018/03/22-23
[2018/03/23]
Takeuchi, S.; Takashima, M.; Takase, M.;
Ohtani B.: "Multielectron-transfer
Mechanism in heterogeneous photocatalysis
based on light-intensity  dependence
analysis’ Symposium on Nanomaterials for
Environmental Purification and Energy
Conversion (SNEPEC), Sapporo
(2018/02/20-21 [2018/02/20])
Takashima, M.; Hori, H.; Takeuchi, S
Takase, M.; Ohtani, B.: "Proof of
multielectron  transfer  processes in
heterogeneous photocatalysis’

(2018/01/24-26 [2018/01/24])

2018

2018/01/16-17 [2018/01/17]
6)

36

2017/11/21-22 [2017/11/22]
7) Ohtani, B.; Takeuchi, S.; Takase, M.
Takashima, M.: "True Multielectron
Transfer in  Photocatalysis:  Digital-
analogue-digital Mode Change in
Titania-photocatalyzed Oxygen Evolution "
The 22st International Conference on
Semiconductors Photocatalysis and Solar
Energy Conversion (SPASEC-22),
Clearwater Beach, USA (2017/11/13-16
[2017/11/14]) [Plenary/Keynote Lecture]

8)

7 CSJ
2017
2017/10/17-19 [2017/10/18]

9) Ohtani, B.; Takeuchi, S.; Takashima, M.;
Takase, M.: "Photon-density Dependence of
Photocatalysis: Can Standard Electrode
Potential Be Applied to Particulate
Photocatalysis?* 232nd Electrochemical
Society (ECS) Meeting, Washington,
DC/National Harbor, MD (2017/10/01-06
[2017/10/04]) [Invited TalK]

10) _
2017
2017/09/10-11 [2017/09/10]
11)
2017
2017/09/10-11 [2017/09/10]
12)
57
2017/07/23-24
[2017/07/24]
13)
/
63
2017/07/07
14)



15)

16)

17)

18)

19)

20)

21)

22)

36
11
2017/06/30
33
23
2017/06/10-11

[2017/06/10]

33 23

2017/06/10-11 [2017/06/10]

Ohtani, B.; Takeuchi, S.; Takashima, M.;
Takase, M.: "Multielectron Transfer in
Photocatalysis: Digital-anal ogue-digital
Mode Change in Titania-photocatalyzed
Oxygen Evolution " 2017 International
Workshop on Electrified Interface for
Energy Conversions (EIC2017)
(2017/05/18-21  [2017/05/19]) [Invited
Lecture]

15

2 7
2017/05/10-12 [2017/05/11]

84
2017/03/25-27 [2017/03/26]

Takeuchi, S.; Takase, M.; Takashima, M.;
Ohtani, B.: "Multielectron-transfer pro-
cesses in photocatalytic oxygen evolution
on titania Light intensity-dependence
study" Faraday Discussion: Artificial
Photosynthesis, Kyoto (2017/02/28-03/03
[2017/02/28]) Faraday Division Poster
Award

5

2017/01/28-29 [2017/01/28]

2017

23)

24)

25)

26)

27)

28)

29)

2017/01/17-18 [2017/01/17]

LED

1 7/ 2
2016/11/23-24 [2016/11/24]

6 CSJ 2016

2016/11/14-16 [2016/11/15]

32 22
2016/06/25-26 [2016/05/25]

Takeuchi, S.; Takase, M.; Takashima, M.;
Ohtani, B.: "Light-intensity Dependence of
Photocatalytic Oxygen Evolution from
Titania Suspension as a Proof of
Multi-electron Transfer Mechanism” Sth
European meeting on Solar Chemistry and
Photocatalysis: Environmental Applications
(SPEA9), Strashourg, France
(2016/06/14-18 [2016/06/14])

Takeuchi, S.; Takase, M.; Takashima, M.;

Ohtani, B. Multielectron-transfer
mechanism in photocatalytic — oxygen
evolution proved by light-intensity

dependence analysis 32

2016/06/01-03 [2016/06/03]
Ohtani, B.; Takeuchi, S.; Takase, M.
Takashima, M.: "Kinetics of Photocatalytic
Multielectron Transfer By Nanoparticles of
Bare or Catalyst-Loaded Titanid' 229th

ECS Meding, San Diego, USA
(2016/05/29-06/03 [2016/05/30]) [Invited
Talk]

Ohtani, B.; Nitta, A.; Takeuchi, S,

Takashima, M.; Takase, M.: "Fundamental
Aspects of Particulate Photocatalysis:
Energy-resolved Distribution of Electron
Traps and Light-intensity Dependence”
XXVIth IUPAC Symposium on
Photochemistry (2016), Osaka
(2016/04/03-08 [2016/04/04]) [Invited Talk]

0

o



o

&)

®

*

OHTANI  Bunsho

80176924



