Author’s Accepted Manuscript

Origin of High Open-Circuit Voltage in Solid State — 4
Dye-Sensitized Solar Cells Employing Polymer nano energy

Editor in Chief: Zhong Lin Wang

Electrolyte

Tea-Yon Kim, Donghoon Song, Eva M. Barea,
Jung Hyun Lee, Young Rae Kim, Woohyung Cho,
Sungjin Lee, Mohammed M. Rahman, Juan
Bisquert, Yong Soo Kang

www.elsevier.comvlocate/nanoenergy

PIIL: S2211-2855(16)30369-X
DOI: http://dx.doi.org/10.1016/j.nanoen.2016.09.006
Reference: NANOEN1485

To appear in:  Nano Energy

Received date: 24 May 2016
Revised date: 17 August 2016
Accepted date: 2 September 2016

Cite this article as: Tea-Yon Kim, Donghoon Song, Eva M. Barea, Jung Hyu
Lee, Young Rae Kim, Woohyung Cho, Sungjin Lee, Mohammed M. Rahman
Juan Bisquert and Yong Soo Kang, Origin of High Open-Circuit Voltage ir
Solid State Dye-Sensitized Solar Cells Employing Polymer Electrolyte, Nan
Energy, http://dx.doi.org/10.1016/j.nanoen.2016.09.006

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/nanoenergy
http://dx.doi.org/10.1016/j.nanoen.2016.09.006
http://dx.doi.org/10.1016/j.nanoen.2016.09.006

Origin of High Open-Circuit Voltage in Solid State Dye-Sensitized Solar Cells
Employing Polymer Electrolyte

Tea-Yon Kim? Donghoon Song?, Eva M. Barea”, Jung Hyun Lee?, Young Rae Kim? Woohyung
Cho?, Sungjln Lee®, Mohammed M. Rahman Juan Bisquert®*, Yong Soo Kang

®Department of Energy Engineering and Center for Next Generation Dye-Sensitized Solar Cells,
Hanyang University, Seoul 133-791, Korea.

®|nstitute of Advanced Materials (INAM), Universitat Jaume I, 12006 Castell6, Spain

‘Department of Chemistry, Faculty of Science, King Abdulaziz University, Jeddah, Saudi Arabia

bisquert@uiji.es

kangys@hanyang.ac.kr

“Corresponding author.

Abstract

Herein, the energy level alignment and electron recombination kinetics in solid state dye-
sensitized solar cells (DSCs) employing a solid polymer electrolyte (SPE) have been
quantitatively characterized. In order to determine the microscopic origin of the enhanced
characteristics in polymer electrolytes, we carried out an extensive study of the photovoltaic
properties with respect to the electrolyte type and composition, including a liquid electrolyte (LE)

and various salt types and concentrations. We observed a smaller downward shift in the
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