Accepted Manuscript

Electrosprayed BiVO, Nanopillars Coated with Atomic-Layer-Deposited ZnO/ ENGINEERING
TiO, as Highly Efficient Photoanodes for Solar Water Splitting JOURNAL -

Min-Woo Kim, Karam Kim, Tae Yoon Ohm, Hyun Yoon, Bhavana Joshi,
Edmund Samuel, Mark T. Swihart, Sung Kyu Choi, Hyunwoong Park, Sam S.

Yoon

PII:
DOI:
Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

CHEMICAL

4 Q

S1385-8947(17)31629-7
https://doi.org/10.1016/j.cej.2017.09.130
CEJ 17715

Chemical Engineering Journal

18 July 2017
20 September 2017
22 September 2017

Please cite this article as: M-W. Kim, K. Kim, T.Y. Ohm, H. Yoon, B. Joshi, E. Samuel, M.T. Swihart, S.K. Choi,
H. Park, S.S. Yoon, Electrosprayed BiVO, Nanopillars Coated with Atomic-Layer-Deposited ZnO/TiO, as Highly

Efficient Photoanodes for Solar Water Splitting, Chemical Engineering Journal (2017), doi: https://doi.org/10.1016/

j.cej.2017.09.130

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.cej.2017.09.130
https://doi.org/10.1016/j.cej.2017.09.130
https://doi.org/10.1016/j.cej.2017.09.130

Electrosprayed BiVO,4 Nanopillars Coated with
Atomic-Layer-Deposited ZnO/TiO, as Highly Efficient
Photoanodes for Solar Water Splitting

Min-Woo Kim®*', Karam Kim®', Tae Yoon Ohm?®, Hyun Yoon", Bhavana Joshi®, Edmund
Samuel®, Mark T. Swihart, Sung Kyu Choi’, Hyunwoong Park®, Sam S. Yoon™"

“School of Mechanical Engineering, Korea University, Seoul 136-713, Republic of Korea
® KIER-UNIST Advanced Center for Energy, Korea Institute of Energy Research (KIER), 50, UNIST-gil,
Ulsan 44919, Republic of Korea
‘Department of Chemical & Biological Engineering, University at Buffalo, The State University of New
York, Buffalo, New York 14260-4200, U.S.A.
9School of Energy Engineering, Kyungpook National University, Daegu 41566, Republic of Korea

Abstract

We report the fabrication and the performance in photoelectrochemical water splitting of thin
films of electrostatically sprayed nanotextured bismuth vanadate (BiVO,) pillars coated with thin
ZnO/Ti0O, passivation layers formed by atomic layer deposition. The thin ZnO and TiO; layers
deposited on the BiVO4 nanopillars formed a heterostructure that promoted electron-hole
separation and the migration of electrons toward the ITO substrate. The photocurrent density
(PCD) of the ZnO/TiO, coated BiVO4 was 2.5 times higher (2.25 mA/cm® at 1.2 V (versus
Ag/AgCl)) than that of pristine BiVO, (0.9 mA/cm® at 1.2 V (versus Ag/AgCl)). We present
incident/absorbed photon-to-current efficiency and electrochemical impedance measurements
confirming that this improvement is a result of the heterojunction produced by the conformal

Zn0/Ti0O; coating and discuss the mechanism of this dramatic enhancement of PCD.
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