
Accepted Manuscript

High capacity and performance lithium based electrochromic device via amorphous
tantalum oxide protective layer

Yingchun He, Fan Zhang, Qianqian Zhang, Guobo Dong, Xiaolan Zhong, Xungang
Diao

PII: S0013-4686(18)31168-X

DOI: 10.1016/j.electacta.2018.05.123

Reference: EA 31909

To appear in: Electrochimica Acta

Received Date: 4 February 2018

Revised Date: 17 May 2018

Accepted Date: 17 May 2018

Please cite this article as: Y. He, F. Zhang, Q. Zhang, G. Dong, X. Zhong, X. Diao, High capacity and
performance lithium based electrochromic device via amorphous tantalum oxide protective layer,
Electrochimica Acta (2018), doi: 10.1016/j.electacta.2018.05.123.

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.electacta.2018.05.123


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

High capacity and performance lithium based electrochromic device 

via amorphous tantalum oxide protective layer 

Yingchun He, Fan Zhang, Qianqian Zhang, Guobo Dong, Xiaolan ZhongЪ and Xungang 

DiaoЪ 

School of physics and nuclear energy engineering, Beihang University, 

 Beijing 100191, P. R. China 

Ъzhongxl@buaa.edu.cn, diaoxg@buaa.edu.cn 

Abstract 

Electrochromic devices (ECDs) composed tungsten oxide (WOx) and nickel 

oxide (NiOx)
 films have attracted extensive attention due to the high transmittance 

contrast, the short response time and the low power consumption which represent a 

better prospect of applications. Even though a lot of efforts have been made to 

improve the stabilities and the cycling life of the ECDs, however, the effects are 

unsatisfactory, because the physical mechanisms of the degenerate properties are still 

not clear. Meanwhile, an easy processing and low cost manufacture method by 

composing functional devices are still insufficient. We hereby present an effective 

method to obtain a high capacity and performance lithium based ECDs by using of 

amorphous tantalum oxide (Ta2O5) protective layers, which can be used to improve 

the surface morphologies of NiOx films, effectively protect the films from the slightly 

acid environment of the electrolyte and reduce the leakage. Five-layer structures 

ECD1 (ITO/NiOx/Li+ based gel polymer electrolyte/WOx/ITO) and six-layer 

structures ECD2 (ITO/NiOx/Ta2O5/Li+ based gel polymer electrolyte/WOx/ITO) are 
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