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Abstract : In recent years, photo-electrochemical (PEC) water splitting with an aim to generate hydrogen (H:) as a clean and
renewable fuel has been the subject of intense research interests. Ferroelectric semiconductors have been demonstrated to
exhibit enhanced PEC properties as these can be polarized with the application of an external electric field resulting in a built-
in potential which helps in separating out the photogenerated charge carriers. In addition to this, by changing the polarization
direction, the energy band alignment at the electrode/electrolyte interface can be modulated in a way that it can help in the
easy transfer of the charge carriers from the electrode to the electrolyte. In this paper, we investigated the
photoelectrochemical properties of ferroelectric PVDF/Cu/PVDF-NaNbOs PEC cell and demonstrated that PEC properties can
be tuned with ferroelectric polarization and piezophototronic effect. Photocurrent density is enhanced from ~0.71 mA/cm? to
1.97 mA/cm? by changing the polarization direction. Furthermore, due to flexibility and piezoelectric properties of
PVDF/Cu/PVDF-NaNbOs PEC cell, a further ~26% enhancement in the photocurrent is obtained using the piezophototronic
effect. A model depicting the modulation of band alignment between PVDF and NaNbOs with the electric field is proposed to
explain the observed tuning of the PEC properties. Electrochemical Impedance spectroscopy measurements support the
validity of the proposed model.
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