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abstract

Aiming for application in water electrolysis catalysts, we
developed chiral van der Waals superlattice electrodes capable of
generating spin-polarized currents based on the CISS effect by
inserting chiral molecules into the interlayers of TiS,. The spin
polarization reached 95%, and it was confirmed that in water
electrolysis reactions using the spin—-polarized current, the
generation of hydrogen peroxide, a byproduct, was suppressed,
thereby improving the efficiency of the oxygen evolution reaction.
This work demonstrates the potential of spin—-dependent
electrochemistry and is expected to contribute to the realization

of a sustainable society.
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Fig. 1 Schematic illustration for the chiral TiS, superlattice fabrication method using
electrochemical intercalation.
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Fig. 2 (a) XRD patterns of TiS, single crystal and hybrid chiral TiS, superlattice crystals. TEM
images for (b) pristine TiS2 and (c¢) TiS, S-PEA PEG superlattice crystals.
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Fig. 3 (a) Schematic of c-AFM setup used to perform the spin polarization. The averaged /-V
curves of (b) TiS2 R-PEA PEG and (c) TiS, _S-PEA PEG superlattice crystals from -4 to +4 V
using CoCr tip magnetized in the north (Tip-up) and south (Tip-down).
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Fig. 5 Spin-dependent electrochemlcal performance based on the pristine TiS, and
TiS, R/S/rac-PEA _PEG samples. (a) Schematic of the three-electrode cell step. (b) LSV curves
in 0.1 M Na>SOy4 electrolyte at a scan rate of 20 mV s ! and (¢) the corresponding Tafel plots of
the TiS, R/S/rac-PEA_PEG superlattice crystals.
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Fig. 6 Detection of the generated H,O, during OER process. (a) UV-vis absorption spectra after
BE measurement with o-tolidine as a redox indicator using chiral and racemic TiS, electrodes.
(b) The mechanism of CISS effect during OER and generated H,O, processes in chiral and

racemic TiS, catalysts.
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