Accepted Manuscript

materials letters

Enhancement in efficiency of CdS/CdSe quantum dots-sensitized solar cells
based on ZnO nanostructures by introduction of MnS layer

J. Luo, J. Sun, P.C. Guo, Z.S. Yang, Y.X. Wang, Q.F. Zhang

PIL: S0167-577X(17)31783-4

DOI: https://doi.org/10.1016/j.matlet.2017.12.025
Reference: MLBLUE 23523

To appear in: Materials Letters

Received Date: 4 September 2017

Revised Date: 3 December 2017

Accepted Date: 6 December 2017

Please cite this article as: J. Luo, J. Sun, P.C. Guo, Z.S. Yang, Y.X. Wang, Q.F. Zhang, Enhancement in efficiency
of CdS/CdSe quantum dots-sensitized solar cells based on ZnO nanostructures by introduction of MnS layer,
Materials Letters (2017), doi: https://doi.org/10.1016/j.matlet.2017.12.025

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.matlet.2017.12.025
https://doi.org/10.1016/j.matlet.2017.12.025

Enhancement in efficiency of CdS/CdSe quantum dots-sensitized solar cells based on
ZnO nanostructures by introduction of MnS layer

J. Luo®®, J. Sun®®, P. C. Guo™®, Z. S. Yang®®, Y. X. Wang,*"* Q.F. Zhang*

(a. School of Materials Science and Engineering, Jingdezhen Ceramic Institute, Jingdezhen 333403,
China; b. Key laboratory of fuel cell materials and devices, Jiangxi province; c.Department of
Electrical and Computer Engineering, North Dakota State University, Fargo, ND, 58108, USA)

* Corresponding author: Tel.:+86-0798-8499712; E-mail: yxwang72@163.com

Abstract: In this study, the formation of a MnS layer on the surface of ZnO films was
investigated for improving the power conversion efficiency-of CdS/CdSe co-sensitized
quantum dot solar cells. The results showed that the MnS layer had a remarkable effect
on the light-absorption characteristics and short-circuit current density of the solar cells
by ensuring that a greater number of quantum dots were adsorbed and by reducing the
charge-recombination rate. As a result, the CdS/CdSe/ZnS electrode based on the ZnO
film modified with the MnS layer exhibited a power conversion efficiency of 3.45%,
which was much higher than for the solar cells without a MnS layer (2.27%).
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1. Introduction

Over the past few decades, quantum dot-sensitized solar cells (QDSSCs) have
attracted widespread attention because of their outstanding optoelectronic properties in
terms of their strong light absorption, tunable bandgap, and high exciton coefficients
[1-2]. The theoretical power conversion efficiency (PCE) of these devices is as high as
44% [3]. However, the actual PCE of QDSSCs is still constrained to relatively low
levels.

One of the key factors determining the PCE of QDSSCs is their light-harvesting
1
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