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Development of highly efficient and selective photocatalyst systems for C02
reduction using H20 as an electron donor

Kudo, Akihiko
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Ag/SrTi03:Rh-BiV04 (CuGa)l-xZn2xS2-RGO-CoOx/BiV04
NaTa03:Sr Rh-Ru
730 nm Ru(ll) Os(Il) Re(l) RuC2Re C02
[Co-dmbpy] Z
Ru(1) Rudll) Ag/TaON

Ag/SrTi03:Rh-BiV04 and (CuGa)l-xZn2xS2-RGO-CoOx/BiV04 were developed as Z
scheme photocatalysts working under VIS for CO2 reduction using water as an electron donor. Rh-Ru,
Pd-Ru, Pt-Ru cocatalysts were found for CO2 reduction to form CH4 efficiently using NaTa03:Sr of a
wide band gap photocatalyst.

A three-metal nuclear complex photocatalyst consisting of Ru(ll), Os(l1l), and Re(l) was successfully
synthesized and showed 4300 of a turnover number for CO2 reduction. A mechanism of photocatalytic
C02 reduction using RuC2Re molecular photocatalyst was clarified.

[Ru(dpbpy)] or [Co-dmbpy]-employed (CuGa)l-xZn2xS2+BiV04 Z scheme photocatalyst and Ru(ll) Ru(ll)
suBermoIecule(RuP4Ru)—modified Ag/TaON photocatalyst were developed as a semiconductor-molecular
hybrid photocatalyst for C02 reduction.
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K. Watanabe, A. lwase, A. Kudo

Water Splitting over AgTa0O3 of a Valence-Band-Controlled Photocatalyst Improved by Loading Rh0.5Cr1.503-cocatalyst

The 3rd International Symposium on Recent Progress of Energy and Environmental Photocatalysis (Photocatalysis 3)

2019

W. Soontornchaiyakul, S. Yoshino, Y. Yamaguchi, A. Kudo

Photocatalytic CO2 Reduction at Various Partial Pressures over Ag Cocatalyst-Loaded NaTa03:A (A:Sr or Ba)

The 3rd International Symposium on Recent Progress of Energy and Environmental Photocatalysis (Photocatalysis 3)

2019

Y. Kataoka, K. Wakamatsu, W. Kurashige, S. Yamazoe, A. lwase, A. Kudo, Y. Negishi

Enhamcement of Photocatalytic Water-Splitting Reaction Using Au-Cluster Cocatalyst doped with Mono-Heteroatom

The 3rd International Symposium on Recent Progress of Energy and Environmental Photocatalysis (Photocatalysis 3)

2019

S. Ozaki, Y. Mori, T. Kawawaki, A. lwase, S. Yamazoe, A. Kudo, Y. Negishi

Precise Size Control of Rhodium Oxide Cocatalysts for Highly Active Water-Splitting Photocatalysts

The 3rd International Symposium on Recent Progress of Energy and Environmental Photocatalysis (Photocatalysis 3)
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Semiconductor Photocatalysts for C02 Reduction using Water as an Electron Donor

3rd International Solar Fuels Conference (ISF-3) / International Conference on Artificial Photosynthesis-2019 (I1CARP2019)
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H. Inoue, F. Kuttassery, S. Sagawa, S. Mathew, Y. Nabetani, A. lwase,A. Kudo, H. Tachibana

Water Splitting through Two-Electron Conversion to form Hydrogen Peroxide and Hydrogen by One-Photon of Visible Light

3rd International Solar Fuels Conference (ISF-3) / International Conference on Artificial Photosynthesis-2019 (I1CARP2019)
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T. Shinoda, N. Murakami, K. Watanabe, A. Kudo

Photoacoustic Spectroscopic Analysis of In-Gap States of Rhodium-Doped Strontium Titanate Treated by Ball Milling

3rd International Solar Fuels Conference (ISF-3) / International Conference on Artificial Photosynthesis-2019 (I1CARP2019)
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K. Mizutani, S. Fujikawa, T. Harada, S. Nakanishi, T. Takayama, A. lwase, A. Kudo, S. lkeda

Photoelectrochemical C02 Reduction over a Spray-Deposited Cu2ZnGeS4 Thin Film Photocathode

3rd International Solar Fuels Conference (ISF-3) / International Conference on Artificial Photosynthesis-2019 (I1CARP2019)
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Reduced Graphene Oxide as an Electron Mediator in Natural Z-Scheme Photosynthesis

3rd International Solar Fuels Conference (ISF-3) / International Conference on Artificial Photosynthesis-2019 (I1CARP2019)
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Solar Water Splitting over AgTaO3 of Valence-Band-Controlled Metal Oxide Photocatalyst Improved by a Rh0.5Cr1.503-Cocatalyst
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S. Yoshino, Y. Yamaguchi, A. lwase, A. Kudo

Z-Schematic Water Splitting and CO2 Reduction under Visible Light Irradiation using (CuGa)0.5ZnS2 Prepared by a Flux Method

3rd International Solar Fuels Conference (ISF-3) / International Conference on Artificial Photosynthesis-2019 (I1CARP2019)

2019

K. Nakagawa, Y. Yamaguchi, A. Kudo

Photocatalytic Water Splitting and CO2 Reduction over Zr6M2017(M=Nb, Ta) Photocatalyst with a Laminated Structure Consisting
of MO6, MO7 and Mo8 Polyhedral Units

3rd International Solar Fuels Conference (ISF-3) / International Conference on Artificial Photosynthesis-2019 (I1CARP2019)
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Z-Schematic Water Splitting using SrTiO3:Ru,Sb as an 02-Evolving Photocatalyst with Response to Wide Range of Visible Light

3rd International Solar Fuels Conference (ISF-3) / International Conference on Artificial Photosynthesis-2019 (I1CARP2019)
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Photocatalytic Water Splitting over Various Cocatalysts-Loaded Metal Oxide Photocatalysts with a Perovskite Structure under
Near-Ultraviolet (A > 300 nm) Irradiation

3rd International Solar Fuels Conference (ISF-3) / International Conference on Artificial Photosynthesis-2019 (I1CARP2019)

2019

Improvement of Water-Splitting Photocatalytic Activity Using Au25 Alloy Cluster Cocatalyst Doped with Pd or Pt
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The International Symposium on Energy Chemistry & Materials (I1SECM)
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Photocatalytic Materials for Artificial Photosynthesis

The 8th International Conference on Nanoscience and Technology, China (ChinaNANO 2019)
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Photocatalytic Materials for Water Splitting and CO2 Reduction

2019 International Symposium on Energy Conversion and Storage Materials (I1SCECSM2019)

2019




A. Kudo, S. Yoshino, H. Nakanishi, K. lizuka, T. Takayama, A. lwase

Photocatalytic CO2 Reduction using Water as an Electron Donor

The 29th International Conference on Photochemistry (ICP 2019)
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Photocatalytic and Electrocatalytic Reduction of Low Concentration of C02

3rd International Solar Fuels Conference and International Conference on Artificial Photosynthesis-2019 (I1SF-3/1CARP2019)
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Riho Murakoshi, Yusuke Tamaki , Masa-aki Haga, Osamu Ishitani

Development of a New Hybrid Photocatalyst for CO2 Reduction Consisting of a Ru(ll) Binuclear Complex and Semiconductors

3rd International Solar Fuels Conference and International Conference on Artificial Photosynthesis-2019 (I1SF-3/1CARP2019)
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Takashi Taniguchi, David C. Fabry, Osamu Ishitani

Supramolecular Photocatalysts with a Ring-Shaped Re(l) Trinuclear Complex as A Photosensitizer Unit

3rd International Solar Fuels Conference and International Conference on Artificial Photosynthesis-2019 (I1SF-3/1CARP2019)

2019

Orsamu Ishitani
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Photocatalytic Reactions Inducing Two-Electron or Hydride Reduction

KRICT Seminar of Outstanding Scientist
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Photochemistry of CO2 Reduction
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7th Solar Fuels Network Symposium
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J. Uchida, A. lwase, A. Kudo

H2 evolution under visible light irradiation over metal sulfide photocatalysts with cocatalyst loaded by various procedures
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T. Tsuchiya, A. lwase, A. Kudo

Construction of Z-scheme System for Water Splitting under Visible Light Irradiation Using Ruthenium and Antimony-Codoped
SrTi03 with Visible Light Response up to 760 nm as an 02-Evolving Photocatalyst and Various Metal Cation-Doped SrTiO3 as H2-
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A. lwase, A. Kudo

Water splitting and CO2 reduction using newly developed Z-scheme photocatalyst systems

The 8th Tokyo Conference on Advanced Catalytic Science and Technology (TOCAT8)

2018

S. Yoshino, A. lwase, A. Kudo

Water splitting and CO2 reduction using Z-scheme system with various metal sulfides as a reducing photocatalyst responding
visible light up to 600 nm

The 8th Tokyo Conference on Advanced Catalytic Science and Technology (TOCAT8)

2018

K. Nakagawa, A. lwase, A. Kudo

Photocatalytic Water Splitting and CO2 Reduction over Nb- and Ta-containing Metal Oxide Photocatalysts with a Laminated
Structure

The 8th Tokyo Conference on Advanced Catalytic Science and Technology (TOCAT8)

2018

A. Kashima, S. Yoshino, A. lIwase, A. Kudo

Z-schematic CO2 reduction utilizing water as the sole electron donor employing visible-light-responsive metal oxides as a
CO2-reducing photocatalyst

The 8th Tokyo Conference on Advanced Catalytic Science and Technology (TOCAT8)

2018




S. Yoshino, A.

Iwase, A. Kudo

Solar H2 evolution with a Z-scheme photocatalyst using a black powdered metal sulfide

The 22nd International Conference on Photochemical Conversion and Storage of Solar Energy (1PS-22)

2018
68
2018
600 nm co2
7 JACI/GSC
2018
Nb, Ta co2
7 JACI/GSC

2018




A. Kudo

Development of Photocatalyst Systems for CO2 Reduction Using Water as an Electron Donor

Gordon Research Conference on Solar Energy Conversion
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Creation of Highly Active Water-Splitting Photocatalyst Using Ultrafine Noble Metal Nanocluster Cocatalyst

Asian Symposium on Nanoscience and Nanotechnology 2018 "Fundamentals and applications of Nanoclusters and Nanoparticles
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Evaluation of Water-Splitting Photocatalystic Activity Using Various Heteroatom Doped Alloy-Cluster Cocatalyst
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Photocatalytic Reduction of Low Concentration of CO2

3rd Small Molecule Activation Conference
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Reduction of low concentration of C02 using metal-complex catalysts

16th International Conference on Carbon Dioxide Utilization (ICCDU XVI)
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Photocatalytic systems for CO2 reduction consisting of metal complexes and semiconductors

The 22nd International Conference on Photochemical Conversion and Storage of Solar Energy (I1PS-22)
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Photocatalytic CO2 reduction using H20 as an electron donor over A6Zn2Ta8030 (A=Ba, Sr, and Ca) with Tungsten Bronze
Structure

The 98th CSJ Annual Meeting
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Photocatalytic Water Splitting and CO2 Reduction

The 3rd International Conference on Nanoenergy and Nanosystems 2017 (NENS2017)
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R. G. Shrestha, A. lwase and A. Kudo

CO2 Reduction over Photocatalysts with Tungsten Bronze Structure Using H20 as an Electron Donor

International Conference on Functional Nanomaterials and Nanotechnology (ICFNN-2017)
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R. G. Shrestha, A. lwase, and A. Kudo

Photocatalytic CO2 Reduction over Tungsten Bronze Materials Using H20 as an Electron Donor

Photocatalysis 2 & SIEMVE’ 23

2017

S. Yoshino, A. lIwase, and A. Kudo

Utilizing Metal Sulfide H2-evolving Photocatalysts with Visible-Light Response up to 600 nm for a Z-schematic Water
Splitting System

Photocatalysis 2 & SIEMVE’ 23
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Y. Udagawa, S. Yoshino, A. lwase, and A. Kudo

Visible-Light-Driven Z-Scheme Photocatalyst Systems for Highly Efficient Water Splitting under Neutral Condition

Photocatalysis 2 & SIEMVE’ 23
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S. Natsume, S. Yoshino, A. lwase, and A. Kudo

Artificial Photosynthetic Water Splitting Using Cu3MS4 (M=V, Nb and Ta) with a Sulvanite Structure as a Hydrogen Evolving
Photocatalyst

Photocatalysis 2 & SIEMVE’ 23
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Temperature Dependence of Z-schematic CO2 Reduction Utilizing Water as an Electron Donor Using CuGaS2 and RGO-Metal Oxides
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Photocatalysis 2 & SIEMME’ 23

2017

R. G. Shrestha, A. lwase, and A. Kudo

Photocatalytic CO2 Reduction over Tungsten Bronze Materials Using H20 as an Electron Donor
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