Author’s Accepted Manuscript

Stabilizing Interface between LijpSnP»>Si> and Li -

|
Metal by Molecular Layer Deposition nd noengrgy

Changhong Wang, Yang Zhao, Qian Sun, Xia Li,
Yulong Liu, Jianwen Liang, Xiaona Li, Xiaoting
Lin, Ruying Li, Keegan R. Adair, Zhang Li, Rong
Yang, Shigang Lu, Xueliang Sun

www.elsevier.comvlocate/nanoenergy

PII: S2211-2855(18)30593-7
DOI: https://doi.org/10.1016/j.nanoen.2018.08.030
Reference: NANOEN2960

To appear in:  Nano Energy

Received date: 9 July 2018
Revised date: 13 August 2018
Accepted date: 15 August 2018

Cite this article as: Changhong Wang, Yang Zhao, Qian Sun, Xia Li, Yulong
Liu, Jianwen Liang, Xiaona Li, Xiaoting Lin, Ruying Li, Keegan R. Adair,
Zhang Li, Rong Yang, Shigang Lu and Xueliang Sun, Stabilizing Interface
between LijgSnP»>S;» and Li Metal by Molecular Layer Deposition, Nano

Energy, https://doi.org/10.1016/j.nanoen.2018.08.030

This 1s 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 galley proof before it is published in its final citable 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.


http://www.elsevier.com/locate/nanoenergy
https://doi.org/10.1016/j.nanoen.2018.08.030
https://doi.org/10.1016/j.nanoen.2018.08.030

Stabilizing Interface between Li;uSnP,S;; and Li Metal by Molecular Layer Deposition
Changhong Wang', Yang Zhao', Qian Sun', Xia Li', Yulong Liu', Jianwen Liang®, Xiaona Li",
Xiaoting Lin', Ruying Li*, Keegan R. Adair’, Li, Zhang® Rong Yang’, Shigang Lu? and Xueliang
Sun**

! Department of Mechanical and Materials Engineering, University of Western Ontario, 1151
Richmond St, London, Ontario, N6A 3K7, Canada.

2 China Automotive Battery Research Institute Co., Ltd, 5" Floor, No. 43, Mining Building, North
Sanhuan Middle Road, Haidian District Beijing, China, P.C. 100088

*Corresponding email: xsun9@uwo.ca

Abstract:

Safe and high-energy-density lithium rechargeable batteries are urgently required for vehicle
electrification and grid energy storage. All-solid-state lithium metal batteries (ASSLMBSs) are
regarded as a good choice to meet these stringent requirements. However, interfacial
instability between Li metal and solid-state sulfide electrolytes (SEs) and lithium dendrite
formation are main challenges to be overcome. In this work, molecular layer deposition
(MLD) is employed for the first time to develop an inorganic-organic hybrid interlayer
(alucone) at the interface between the Li metal and SEs. It is found that the alucone layer can
serve as an artificial solid electrolyte interphase (SEI). As a result, interfacial reactions
between Li and SEs are significantly suppressed by intrinsically blocking electron transfer at
the interface. In addition, lithium dendrites are also suppressed. Coupled with a LiCoO,
cathode, ASSLMBs with 30 MLD cycles of alucone on Li metal exhibit a high initial capacity
of 120 mAh g and can retain a capacity of 60 mAh g* after 150 cycles. This work
exemplifies the use of MLD to stabilize the interface between SEs and Li metal for

ASSLMBs.
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