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Water photolysis via photo-driven charge transport using a novel all-solid-state lithium-ion battery
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Abstract; Hydrogen production by using solar energy is actively studied for sustainable society. An all-solid-
state photovoltaic lithium-ion battery (ASS-PV-LIB) was assembled using thin films of two active materials;
TiO» (anatase, 120 nm thick) and LixMnO3; (LMO, 80 nm thick) on fluorine-doped tin oxide precoated glass
substrates (FTO). A newly developed organic/inorganic hybrid electrolyte consisting of an AI** complex and
LiClO4 was sandwiched between both electrodes with area of 90 cm? to form a solid electrolyte with a thickness
of 110 um. The ionic conductivity of this solid electrolyte was 2.8 x 10— S ¢cm™!. Charge/discharge cycle tests
by constant current application of 0.2 mA and self-discharge were repeated 30 times at 60 s intervals. The
average voltage was 2.31 V by the constant current application, and that during self-discharge was 2.08 V.
Additionally, the voltage under irradiation with 1-sun (100 mW c¢m) by a solar simulator and the self-discharge
one in the sequential dark conditions were repeatedly measured 30 times at same intervals as above. Then, the
average voltage of 1.1 V was detected under 1-sun irradiation. A module for water photolysis was assembled by
combining 3 sets in series of 4 devices connected in parallel. Both electrodes of the module were connected to a
Pt-activated titanium electrode immersed in a 30 wt% NaOH solution. By irradiating UV light onto anatase of
the module, hydrogen and oxygen at a ratio of 2:1 was generated from the titanium electrodes connected to
anatase and LMO sides, respectively, without external bias. The conversion efficiency from light to chemical
energy, calculated from the amount of hydrogen produced by UV irradiation for 90 min., was 0.3 %.
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