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Abstract : In this review, | have summarized the solar water splitting research based on the
organic metal halide perovskite material, which has recently been spotlighted worldwide. Sig-
nificantly, to date, recent reports have been categorized as photovoltaic-electrolyzer configura-
tion and integrated photoelectrolysis. Research in this field is still in its early stages, and it
is necessary to develop an effective protection film and manufacture a high-voltage tandem cell
in the future.
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Solar Water Splitting Based on Organic Metal Halide Perovskites
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Fig. 1. Combination of the perovskite tandem cell with NiFe DLH/Ni foam electrodes for water splitting. (A) Schematic
diagram of the water-splitting device. (B) A generalized energy schematic of the perovskite tandem cell forwater
splitting. (C) J-V curves of the perovskite tandem cell under dark and simulated AM 1.5G 100 mW cm? illumination,
and the NiFe/Ni foam electrodes in a two-electrode configuration. The illuminated surface area of the perovskite cell was
0.318 cm? and the catalyst electrode areas (geometric) were ~5 cm® each. (D) Current density—time curve of the
integrated water splitting device without external bias under chopped simulated AM 1.5G 100 mWcm™ illumination.

[from Ref. 16]
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Fig. 2. (a) Schematic of the device combining photovoltaics with an electrochemical cell. (b) Generalized energy diagram
for converting CO, into CO with three perovskite solar cells. The series-connected photovoltaics produce a voltage
sufficient to overcome the sum of the reaction free energy (AE) and the reaction overpotentials (77) at the electrodes..

[Ref. 17]
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Fig. 3. Schematic diagram of the tandem BiVO,-CH;NH;Pbl; device for solar fuels generation. The two different systems
(sacrificial and water photolysis) depict the oxidative reactions at the BiVO, photoanode in the presence and absence of
the sacrificial donor Na,SOs. In both cases, the perovskite solar cell harnesses transmitted photons above 500 nm, and
the resulting photogenerated electrons drive H, production. A cobalt-phosphate catalyst was utilized to alleviate the
sluggish BiVO, water oxidation Kinetics in the full water splitting system. [from Ref. 18]
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Fig. 5. (a) Schematic illustration of photoelectrochemical test of a Ni-coated perovskite photoanode in a PEC cell using
standard three-electrode system. The photoanode is back illuminated from the FTO side. (b) Schematic energy diagram
of TiO,,CH3NH;Pbl;, spiro-MeOTAD, Au, and Ni. The energy levels of each material are given in eV. The Ni layer allows
transferring of holes to electrolyte and protecting the perovskite layer from electrolyte penetration. [from Ref. 22]
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Fig. 6. Schematic illustration of integrated photoelectrolysis cell with perovskite photoelectrode; (B) SEM cross-sectional

image of the perovskite device employed [from Ref. 23]
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Fig. 7. (a) Schematic representation of the structure of the perovskite solar cell. An inverted p-i-n configuration was used,
with the general FTO/PEDOT:PSS/perovskite/PCBM/PEIE:Ag structure. (b) Scheme of the solar cell adapted as a
photocathode for solar H, production. The structure remains the same, but an extra metal-encapsulating layer of FM
and Pt as a HEC are added on top of the Ag layer. (c) Energy diagram of both devices; for conversion between NHE and
RHE reference electrodes. [from Ref. 24]
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