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Surface modification of GaN with graphene oxide intended for stabilization of oxygen-
evolving photoanode ('Faculty of Engineering, Shinshu University, *Research Initiative fir
Supra-Materials, Shinshu University, 3Seiko Epson Corporation, *ARG, Shinshu University)
Olkuto Sasamoto,! Yosuke Kageshima,'> Hiroaki Jiroku,> Katsuya Teshima,'** Kazunari
Domen,?* Hiromasa Nishikiori!-?

GaN represents one of the promising photocatalyst and photoelectrode materials for water
splitting. However, GaN typically suffers from poor long-term stability due to photocorrosion
in water. In this study, we found that the coating of surface of GaN single-crystalline substrate
with graphene oxide promoted the formation of a surface oxide functioning as a protective
layer and thereby successfully stabilized the GaN photoanode. The photoelectrochemical
(PEC) properties of GaN photoanode coated with graphene oxide and unmodified specimen
are summarized in Fig. 1. Although the anodic photocurrent at positive potentials was
decreased by the graphene oxide modification, the photocurrent at relatively negative potentials
in the vicinity of the onset potential was barely affected by the modification (Fig. 1a). In
contrast, the graphene oxide modification significantly enhanced the stability of the anodic
photocurrent over time obtained by the GaN photoanode (Fig. 1b). In the presentation,
optimization of the loading amount of graphene oxide as well as morphological changes of the
GaN photoanode after PEC measurements will also be discussed.

Keywords : Photocatalysts;, Photoanode; Oxygen Evolution; Gallium Nitride; Surface
Modification
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Construction of secondary maze-like structure based on photocatalysis in interlayer of titania
nanosheets and the application to gas barrier coatings (!Faculty of Engineering, Shinshu Univ.,
2Research Initiative for Supra-Materials (RISM), Shinshu Univ., 3ARG, Shinshu Univ.) O
Toshikazu Hayashi,! Koharu Yakawa,! Yosuke Kageshima,!:? Katsuya Teshima,!-23 Hiromasa
Nishikioril-2

We have reported that ultraviolet-light irradiation to titania nanosheet (TNS) stacked films
immersed in tetraethyl orthosilicate solution promoted silica deposition in the interlayers.! In
this study, the influence of light irradiation duration and precursor solution conditions on the
amount and chemical state of the silica nanoparticles formed between the TNS interlayers was
evaluated intended to elucidate the mechanism of the photo-induced silica deposition. Fig. 1
shows the XPS spectra of the TNS film and the silica modified specimen coated on an
aluminum foil. Both peaks assignable to O 1s and Si 2p shifted to the higher binding energy
after the silica deposition. Especially, the silica deposition significantly increased the Si signal
intensity. In addition, XRD peak derived from the interlayer spacing was confirmed to sift to
the low-angle side. From these results, it can be concluded that the silicate precursor was
hydrolyzed through the photocatalysis by TNS, and that the silica nanoparticles were formed
between the interlayers. In the presentation, the application of the silica-modified TNS films to
gas barrier coatings will also be discussed.

Keywords : Photocatalysts; Gas Barrier; Titania Nanosheet, Silica
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Photochemical water oxidation reaction using polymorphic iron oxyhydroxide as catalyst
(Institute of Science Tokyo) OXKenta Ikegami, Seira Mori, Megumi Okazaki, Kazuhiko Maeda

Iron oxyhydroxide (FeOOH) is known to exhibit electrocatalytic activity for water oxidation
reaction. While FeOOH has several polymorphs showing different electrocatalytic
performance!!! (Figure 1), there are few reports on the water oxidation activity under non-
electrochemical conditions. In order to investigate the relationship between the crystal structure
and water oxidation ability, in this work, photochemical water oxidation with Ru(Il) complex
photosensitizer was conducted™.

As a result, we successfully synthesized four types of polymorphs of FeOOH. Also, it was
found that the O, evolution rate depended on FeOOH polymorphs. In particular, -FeOOH
showed the highest activity while a-FeOOH hardly proceed water oxidation reaction.
Keywords : Water oxidation, Polymorphous iron hydroxide, Ru(Il) complex
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Figure 1. Crystal structure of FeOOH polymorphs

[1] Hu, J. et al. Understanding the Phase-Induced Electrocatalytic Oxygen Evolution Reaction Activity
on FeOOH Nanostructures. ACS Catal. 9, 10705-10711 (2019).

[2] Okazaki, M. et al. Discovery of the threshold potential that triggers photochemical water oxidation
with Ru(Il) photosensitizers and MO catalysts. Chem Catal. 5, 101167 (2024).
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Light intensity dependence of CO- reduction over metal complexes/polymeric carbon nitride
hybrid photocatalysts: Effects of metal complex type and adsorption amount ('School of
Science, Institute of Science Tokyo)

ORyuichi Nakada,' Jo Onodera,' Toshiya Tanaka,! Megumi Okazaki,' Kazuhiko Maeda'

A hybrid photocatalyst of polymeric carbon nitride (PCN) and a Ru(Ill) mono-nuclear
complex (trans(Cl)-[Ru(bpyX2)(CO),Clz]) (X = POsH,, CH,PO3H,), (represented as RuP and
RuCP hereafter) is active for visible-light CO, reduction reaction to yield HCOOH"“?. The
light intensity dependence of CO, reduction performance has been investigated with respect to
the potential of the Ru complexes®. However, the effect of the amount of adsorbed Ru complex
on light intensity dependence has not been clarified. In this study, we investigated the light
intensity dependence of RuP/Ag/PCN in terms of the amount of Ru complexes adsorbed on
PCN, and the factors contributing to the CO; reduction reaction rate and HCOOH selectivity
were clarified. At 2.0 umol g' RuP adsorption and light intensity below 6.6 mW cm?, the
reaction order of HCOOH formation rate with respect to light intensity was 0.83 (vhcoon &
1°83). On the other hand, in the region above 6.6 mW c¢m™, the rate of HCOOH formation
reached a plateau. The reaction order remained unchanged when 5, 10, or 20 umol g"! of RuP
was adsorbed. Keywords: Artificial photosynthesis;, Hydrogen carrier; Organic
semiconductor; Metal complex
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1) R. Kuriki, et al., Visible-Light-Driven CO; Reduction with Carbon Nitride: Enhancing the Activity of
Ruthenium Catalysts. Angew. Chem. Int. Ed. 2015, 54, 2406-2409.

2) N. Sakakibara, ef al., Synergetic Effect of Ligand Modification of a Ru(II) Complex Catalyst and Ag
Loading for Constructing a Highly Active Hybrid Photocatalyst Using C3N4 for CO, Reduction. Energy
Fuels, 2024, 38, 2343-2350.

3) R. Nakada, et al., Light-intensity dependence of visible-light CO;reduction over Ru(ii)-

complex/Ag/polymeric carbon nitride hybrid photocatalysts. Sustain. Energy Fuels, in press. DOI:
10.1039/D4SE01488J.
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Creation of supramolecular photocatalysts based on an Ir(IIT) photosensitizer for application to
semiconductor/metal complex hybrid photocatalysts ('School of Science, Institute of Science
Tokyo, *Institute of Industrial Science, The University of Tokyo, * Graduate School of Advanced
Science and Engineering, Hiroshima University) O Toshiya Tanaka,' Yusuke Kuramochi,’
Osamu Ishitani,’ Kazuhiko Maeda'

Hybrid photocatalysts, which consist of a visible-light driven semiconductor photocatalyst
and metal complexes with high CO, reduction activity, have been developed. These hybrid
photocatalysts can convert CO, to CO or HCOOH by combining with supramolecular
photocatalysts (Ru(Il)-Re(I) or Ru(Il)-Ru(II)) based on a Ru(Il) complex photosensitizer and
carbon nitride or tantalum oxynitride.! In these photocatalysts, the undesired electron transfer
of excited electron on the metal complexes to the semiconductors occurs, and suppression of
this electron transfer might be improved the activity. In this study, we synthesized a
supramolecular photocatalyst based on a cyclometalated Ir(III) complex photosensitizer in
which the excited electron was localized on the ligand away from the semiconductor surface,
and aimed to improve the activity by suppression of the undesired electron transfer to the
semiconductor (Figure 1).

Keywords : CO; reduction, hybrid photocatalyst, Ir(Ill) complex photosensitizer
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1) A. Nakada, H. Kumagai, M. Robert, O. Ishitani, K. Maeda, Acc. Mater. Res. 2021, 2, 458-470.

© The Chemical Society of Japan - [C]C403-1am-05 -



[C]C403-1am-06 BALES H1055FE2 (2025)

7299 RETEHER LT SrTaO:N ORI FEEICR T HKFRET
WMEBDHE

(fERT, *BRERGHET, MERT 2T - VY= b—a U Off ki -

PRS2« UE RN 3« Al —pk 3

Effect of Hydrogen Reduction Treatment on Photocatalytic Activity of SrTaO:N Synthesized by

Flux Method ('Faculty of Engineering, Shinshu University, *Graduate School of Science and

Technology, Shinshu University, *Institute for Aqua Regeneration, Shinshu University) OTaiki
Kurachi,’ Shunya Kono,” Takashi Hisatomi,” Kazunari Domen’

SrTaO>N synthesized in the presence of NaCl flux was subjected to hydrogen reduction
treatment prior to cocatalyst loading, and the photocatalytic activity was investigated. The
hydrogen evolution rate from aqueous methanol solution was improved by the hydrogen reduction
treatment. The activity was maximized at a treatment temperature of 573 K, which was about two
times higher than that of the pristine sample. XPS analysis revealed that the hydrogen reduction
treatment decreased the ratio of Ta*" and N*- species on the sample surface, which may explain
why the activity peaked at a certain temperature.

Keywords: oxynitride, visible light, cocatalyst, hydrogen evolution
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1) Galvao et al. Small 2024, 20, 231170.
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Study on the effect of combining GaN:ZnO photocatalysts on the photocatalytic activity
(‘Graduate School of Science and Technology, Shinshu University, *Graduate School of
Medicine, Science and Technology, Shinshu University, *Institute for Aqua Regeneration,
Shinshu University) O Atsuto Terui,' Natsutogi Iwasa,” Hiroka Sandaiji', Takashi Hisatomi,?
Kazunari Domen’

The photocatalytic activity of GaN:ZnO obtained by combining GaN:ZnO with different
compositions was investigated. The absorption edge of GaN:ZnO was located between those
of the GaN:ZnO materials used for composite formation, suggesting that the GaN:ZnO
materials with different compositions were homogenized by forming solid solution. The
photocatalytic activity and physical properties of the obtained GaN:ZnO were compared.
Keywords: Oxynitride, Visible light, Photocatalytic activity
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1) Iwasa et al. Chem Mater: 36,2917 (2024), - (@) GaN:ZnO(d),

2) Iwasa et al. J. Mater. Chem. 4 12, 20247 (2024). () GaN:ZnO@). (c) ¥ fih 452 AL P
3) WH. BARMFES § 135 BEFFES GaNZnO@B). (d) GaN:ZnOGHD),
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Controlling the particle size of GaN:ZnO using molten salts and its influence on the
photocatalytic activity ('Graduate School of Science and Technology, Shinshu University,
*Graduate School of Medicine, Science and Technology, Shinshu University, *Institute for Aqua
Regeneration, Shinshu University) Kosuke Ebihara,' Natsutogi Iwasa,” Takashi Hisatomi,’
Kazunari Domen®

GaN:ZnO was synthesized by heating 6-Ga,O3 and Zn3;N> in sealed evacuated tubes in the
presence of varying amounts of molten salt to control its particle morphology, and the influence
on the photocatalytic activity was investigated. Single-phase GaN:ZnO was obtained even
when the amount of molten salt added was reduced to 1/20 of the conventional amount. A
sample most active in the oxygen evolution reaction from silver nitrate aqueous solution was
obtained when the amount of molten salt was 3/8 of the conventional amount.

Keywords : Oxynitride; Sealed Evaluated Tube; Oxygen Evolution Activity
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1) Iwasa et al., Chem. Mater. 2024, 36, 2917.

© The Chemical Society of Japan - [C]C403-1am-08 -



[C]C403-1am-09 BAILES B1055FES (2025)
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Influence of Li salt treatments on the photocatalytic activity of GaN:ZnO solid solutions
(Faculty of Engineering, Shinshu University, *Graduate School of Science and Technology,
Shinshu University, >Graduate School of Medicine, Science and Technology, Shinshu
University, *Institute for Aqua Regeneration) O Airi Izumi,! Hiroka Sandaiji,> Natsutogi
Iwasa,’ Takashi Hisatomi,* Kazunari Domen*

A GaN:ZnO photocatalyst synthesized in a sealed evacuated tube was treated with different
Li molten salts. The GaN:ZnO sample subjected to a treatment with a mixture of Li;N and LiCl
showed an absorption edge at a shorter wavelength and XRD peaks at higher angles due to the
decrease in the ZnO concentration, while resulting in improved water splitting activity under
visible light.

Keywords: Oxynitride, Sealed Evacuated Tube, Molten Salt, Water splitting, Hydrogen
Evolution
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1) Iwasa et al. J. Mater. Chem. A. 2024, 12, 20247. IIREME(A KT, O:fBF),
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Photocatalytic activity for H, or O, evolution from water under visible light on new layered
oxysulfide NaNdTiO4.«S with interlayer hydration and ion exchange capability (‘Fac. of Eng.,
Kyoto Univ.,, °Grad. Sch. of Eng., Kyoto Univ., >PRESTO/JST) OHiroki Tsuchida,' Yusuke
Ishii,? Hajime Suzuki,? Osamu Tomita,? Akinobu Nakada,* Ryu Abe?

Visible-light-driven water splitting using semiconductor photocatalysts has been actively
studied for clean hydrogen production. Very recently, we have successfully synthesized new
layered oxysulfides NaMTiO4xSx? (M=Nd, Sm) via H,S sulfurization of layered oxides
NaMTiO4?. These oxysulfides possess ion exchange and interlayer hydration capabilities, and
show visible-light-driven H» and O; evolution activity. In this study, we attempted to synthesize
the layered oxysulfide via solid state reaction (SSR) to improve the activity and avoid using
toxic HaS. NaNdTiO4.<Sx was successfully prepared via SSR by employing appropriate starting
materials and optimizing the calcination conditions. The SSR sample showed a higher H»
evolution activity than that prepared via H,S sulfurization. Furthermore, another new layered
oxysulfide was obtained during the search for calcination conditions, showing a wider visible
light absorption than NaNdTiO4..Sx and visible-light-driven H» evolution activity.

Keywords : Photocatalyst; Water splitting; Layered oxysulfide; Cocatalyst; Visible light
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1) G. Blasse, J. Inorg. Nucl. Chem. 1968, 30, 656.  Na,S/Na,SO; aq. under visible light (1 >

2) Japanese patent 2024-178391 400 nm). Rh was in situ photodeposited.
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Development of Antimony-based layered oxyhalide photocatalysts for visible-light-driven
water splitting ('Fac. of Eng., Kyoto Univ., >Grad. Sch. of Eng., Kyoto Univ., *PRESTO/JST)
OYoshitaka Moroi,! Hajime Suzuki,> Osamu Tomita,> Akinobu Nakada,>* Ryu Abe?

In recent years, our research group has found various Sillén—Aurivillius-type layered
oxyhalides function as photocatalysts for visible-light-driven water splitting. This material
consists of three layers (fluorite, perovskite, and halogen layers) and its band structure and
photocatalytic properties can be tuned by altering the layer combinations, stacking patterns, or
through elemental substitution. In this study, we synthesized BisSbOsCl and evaluated its
carrier transport properties. Single phase BisSbOsCl was synthesized by a flux method. The
carrier transport properties were evaluated through time-resolved microwave conductivity
(TRMC) measurements (Fig. 1). The TRMC signal of Bi4SbO3Cl was approximately 10 times
greater than that of the BisNbOsCl. Theoretical and experimental results suggested that the
significantly improved TRMC signal of BisSbOsCl is due to the contribution of Sb orbitals to
the conduction band minimum, promoting the electron mobility in the out-of-plane direction.
Keywords : Photocatalyst; Water splitting; Layered oxyhalide; Antimony, Flux synthesis
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1) D. Kato, H. Suzuki, R. Abe, H. Kageyama, Chem. Sci. 2024, 15, 11719.
2) K. Ogawa, R. Sakamoto, H. Kageyama, R. Abe et al., Chem. Sci. 2022, 13,3118.
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Additive effect of citric acid on the hydrothermal synthesis of Pb-Ti oxyfluoride photocatalyst
(* School of Science, Institute of Science Tokyo) OHiroto Ueki,' Megumi Okazaki,' Kazuhiko
Maeda'

An oxyfluoride Pb,Ti,Os5F25 (PTOF) is a potential candidate that can stably reduce and
oxidize water simultaneously under visible light irradiation?. PTOF synthesized via a
hydrothermal method showed higher H, evolution activity than a conventional solid-state
reaction product?. In this study, the effect of citric acid as an additive to the reaction solution
in the hydrothermal synthesis was investigated. The addition of citric acid made reaction
solution transparent, resulting in the formation of nanoparticulate PTOF. Moreover, pH range
where a single phase of PTOF could be obtained was expanded. The photocatalytic activity of
PTOF synthesized under more basic conditions was significantly improved, as compared to
those obtained under other conditions.

Keywords : Artificial photosynthesis; Hydrogen evolution; Metal oxyfluoride
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1) A Stable, Narrow-Gap Oxyfluoride Photocatalyst for Visible-Light Hydrogen Evolution and Carbon
Dioxide Reduction. R. Kuriki, T. Ichibha, K. Hongo, D. Lu, R. Maezono, H. Kageyama, O. Ishitani,
K. Oka, K. Maeda, J. Am. Chem. Soc. 2018, 140, 6648-6655.

2) Low-Temperature Microwave-Assisted Hydrothermal Synthesis of Pb,Ti,Os4F1» Photocatalyst for
Improved H, Evolution under Visible Light. K. Aihara, R. Mizuochi, M. Okazaki, S. Nishioka, S.
Yasuda, T. Yokoi, F. Ishiwari, A. Saeki, M. Inada, K. Maeda, ACS Materials Lett. 2023, 5, 2355-
2360.

3) PbaTixOs4Fi2 DT/ RifAb LOERBETEE O] b, MR, FRECR, MR <2, A
35E AR, ATHEAIEZ, AR 104 FFRFER, 2024, A1458-4am-05.

4) Preparation of fine particles of sheelite-monoclinic phase BiVO;4 via an aqueous chelating method
for efficient photocatalytic oxygen evolution under visible-light irradiation. S. Okunaka, H.
Tokudome, Y. Hitomi, R. Abe, J. Mater. Chem. A, 2016, 4, 3926-3932.
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Nanoparticulate precursor route to synthesize
nitrogen/fluorine-codoped TiO2 as an oxygen evolution
photocatalyst under visible light

('School of Science, Institute of Science Tokyo, *Graduate School of Engineering, Osaka
University) O Shuwei Liu,! Xian Zhang,! Fumitaka Ishiwari,> Megumi Okazaki,' Akinori
Saeki,”> Kazuhiko Maeda!

Keywords: Photocatalyst; Water Splitting; Mixed-Anion Compounds; Microwave-Assisted
Solvothermal Method

Mixed-anion compounds exhibit exceptional electronic structure and properties! that can
be effectively tuned by changing their anionic features specially for energy conversion.?
Oxynitrides are regarded as responsive photocatalysts with high activity for photocatalytic
water oxidation, since nitridation makes the valence-band potential of the oxide
semiconductor negative through the contribution of N 2p orbital.> Here, F was utilized to
compensate the unbalanced charge during the substitution (202~ «— N3~ + F") thereby
improving the nitrogen incorporation into a host oxide with a wide variety of compositions.*

Herein, rutile TiO, was prepared by a facile microwave-assisted solvothermal method.
The as-prepared pristine TiO> showed uncommonly mesoporous monodispersed spherical
morphology that consisted of numerous rod-like crystal. The as-prepared TiO, was mixed
with different concentration of (NH4),TiFs as the F source precursor and heated (the ratio of
TiO; and (NH4)2TiFs refers as 100:0, 95:5, 85:15, 75:15, 65:35) under a NH; flow to obtain
TiO2:N,F. It turned out that 85:15 showed the highest activity among all the synthesized
samples, with the average oxygen evolution rate of 10.5 pumol h™'. The as-prepared
TiO2:N,F still remained the mesoporous structure after nitridation which may be beneficial
for providing the active sites for water adsorption, and oxidation leading to 7 times higher
photocatalytic activity after codoping with N and F, compared with the N and F codoped
rutile TiO> (JRC-TIO-6), which was reported previously.*

The apparent quantum yields of the optimal sample were 55.4% at 365 nm and 2.3% at
400 nm, respectively. It was suggested that N and F played an important role in the
absorption of light and the enhancement of photocatalytic activity under UV and visible
light.

1) Kageyama, H., et al., Nat. Commun. 2018, 9, 772.

2) Maeda, K., et al., Bull. Chem. Soc. Jpn. 2022, 95, 26.

3) Miyoshi, A., et al., Sustain. Energy & Fuels. 2018, 2, 2025.
4) Miyoshi, A., et al., J. Mater. Chem. A. 2020, 8, 11996.
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Development of visible-light-driven Z-scheme water splitting systems using vanadium-
phosphorus based electron mediators (‘Fac. of Eng., Kyoto Univ., °Grad. Sch. of Eng., Kyoto
Univ.,, SPRESTO/JST) O Yusuke Hosoi,' Hajime Suzuki,? Osamu Tomita,? Akinobu Nakada,?> Ryu
Abe?

Z-scheme water splitting system has been extensively studied as a promising technology for solar
hydrogen production. Our research group has developed various electron mediators such as 03~
/I", polyoxometalates, and metal hexacyanoferrates. However, further improvements of electron
mediators are needed to enhance the overall efficiency of the system. In this study, we developed
new vanadium-phosphorous based electron mediators in the Z-scheme system. Water splitting
reaction proceeds under visible light from water containing both VCl; and Na3;POs, using
Rh,Cr,.,03-loaded TaONY and (Fe, Ru)O;-loaded BisTaOsCI? as photocatalysts for hydrogen
and oxygen evolution, respectively (Fig. 1). Comparative experiments strongly suggest that
this reaction proceeds via the vanadium-phosphorus species functioning as an electron mediator.
Keywords : Photocatalyst; Z-scheme water splitting; Visible light; Electron mediator;
Vanadium
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1) H. Matsuoka, T. Inoue, R. Abe, et al., Sol. RRL, 2023, 7, 2300431
2) A. Nakada, R. Abe, et al., ACS Appl. Mater. Interface 2019, 11, 45606-45611.
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Dual co-catalyst loading to enhance Z-scheme water splitting
using non-oxide photocatalyst sheets

(!Shinshu University, *The University of Tokyo) ORhauane Almeida Galvao,! Swarnava
Nandy,! Chen Gu,' Tsuyoshi Takata,! Takashi Hisatomi,' Nobuyuki Zettsu,! Kazunari
Domen'*?

Keywords: Oxynitride; Oxysulfide; Carbon nanotubes; Charge transfer

Photocatalyst sheets made of SrTaO.N and LasTi»CuooAgo107Ss (LTCA) as oxygen
and hydrogen evolution photocatalysts, respectively, and carbon nanotube (CNT) as a
conductor show activity in Z-scheme water splitting (1). However, the activity of the
resulting photocatalyst sheet degraded gradually during the reaction. In this work, we report
an improvement in the stability of the activity of the photocatalyst sheet by co-loading Ir
and CoOy as cocatalysts and TiN and CNTs as electron mediators on SrTaON.

StrTaO,N was prepared by flux-assisted method by heating a mixture of Ta,Os, SrCO;
and NaCl under an ammonium flow. CoO; was loaded by impregnation/reduction method
on all samples from Co(NO3), solution, while TiN and CNTs were loaded as requested from
titanium tetraisopropoxide/H.O, aqueous solution and a suspension containing CNTs,
respectively. Ir species was loaded by microwave-assisted solvothermal method from IrCl;
in an ethyleneglycol/H,O solution. LTCA was prepared as previously reported (1).
LTCA/CNTs/StTaO2N photocatalyst sheets were prepared by filtration of a suspension

containing 30 mg of each photocatalyst in an aqueous 120 .
solution (10% methanol, pH 10), which was added 3 1004 (b‘)'o": ul
with CNTys and stirred for about one minute before EL 80 °°::A‘ﬁ=)..
filtration. é 60 022:‘...“ (@
Fig. 1 shows the time course of water splitting g 40 lgl"..gg Y EEE
reactions of selected samples. In comparison to the éw“ 20 R%iegggﬁgﬁuuuunu
standard sample using SrTaO,N loaded with CoO,, . *ggﬁé | | | |
TiN, and CNTs (Fig. la), the sample using SrTaO;N o 2 4 8 8 10
Time (h)

with the additional loading of Ir species exhibited
Fig. 1. Time courses of gas evolution

noticeably improved stability, probably because it
during Z-scheme water splitting
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photocatalyst sheets. SrTaO,N were
modified with (a) CNT/TiN/CoO,,
(b) CNT/TiN/It/CoOx, and (c)

CNT/Ir/CoQ, respectively.

promoted water oxidation and suppress self-oxidation
of the oxynitride, even though the initial water
splitting activity was hardly changed (Fig. 1b). When
TiN was absent (Fig. 1c), the durability of the sample
was slightly lowered, suggesting that the Ir species
may also play a role as an electron extractor.
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