
Accepted Manuscript

Title: Polyvinyl Pyrrolidone Wrapped Sn
Nanoparticles/Carbon Xerogel Composite as Anode Material
for High Performance Lithium Ion Batteries

Author: Zhiwei Zhang Longwei Yin

PII: S0013-4686(16)31504-3
DOI: http://dx.doi.org/doi:10.1016/j.electacta.2016.06.173
Reference: EA 27614

To appear in: Electrochimica Acta

Received date: 22-3-2016
Revised date: 26-6-2016
Accepted date: 30-6-2016

Please cite this article as: Zhiwei Zhang, Longwei Yin, Polyvinyl
Pyrrolidone Wrapped Sn Nanoparticles/Carbon Xerogel Composite as Anode
Material for High Performance Lithium Ion Batteries, Electrochimica Acta
http://dx.doi.org/10.1016/j.electacta.2016.06.173

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.

http://dx.doi.org/doi:10.1016/j.electacta.2016.06.173
http://dx.doi.org/10.1016/j.electacta.2016.06.173


1

Polyvinyl Pyrrolidone Wrapped Sn Nanoparticles/Carbon Xerogel Composite as Anode 

Material for High Performance Lithium Ion Batteries 

Zhiwei Zhang, Longwei Yin*

Key Laboratory for Liquid-Solid Structural Evolution and Processing of Materials, Ministry of Education, School 

of Materials Science and Engineering, Shandong University, Jinan 250061, P. R. China

*To whom correspondence should be addressed. Tel.: + 86 531 88396970. Fax: + 86 531 88396970. E-mail: 

yinlw@sdu.edu.cn

Abstract To effectively alleviate the severe volume expansion, pulverization and aggregation of anodes during 

the charge and discharge processes, we designed novel three-dimensional porous Sn@PVP-CX composites as 

anodes for lithium ion batteries (LIBs), in which Sn nanoparticles (NPs) are wrapped with outer layer of polyvinyl 

pyrrolidone (PVP), and the Sn@PVP core-shell nanostructures are homogenously loaded on mesoporous carbon 

xerogel (CX) matrix. Introducing a flexible and stable layer of PVP on surface of Sn NPs can effectively prevent 

the aggregation of Sn NPs and counteract the pulverization of Sn NPs due to the large volume changes generated 

during the lithiation-delithiation processes. CX acted as a conductive matrix, displaying porous structure with 

merits of continuous porosity, interconnected 3D porous structure and large interfacial surface area, can 

effectively alleviate the strain and stress from volume changes, provide the sufficient channel for Li ions and 

electrons, shorten the diffusion path of Li ions. The unique Sn@PVP-CX with Sn@PVP NPs homogenously 

loaded on the CX matrix can show improved structure stability as LIBs anodes. The LIBs based on Sn@PVP-CX 

composite anode display greatly improved electrochemical performance, showing a capacity of 757 mA h g-1 at a 

current density of 100 mA g-1 after 100 cycles, improved cycling stability and rate capability. The related 

mechanism is investigated.
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