Accepted Manuscript

materials letters

Powder-sintering derived 3D porous current collector for stable lithium metal
anode

Hailin Fan, Qingyuan Dong, Chunhui Gao, Bo Hong, Yanqing Lai

PII: S0167-577X(18)31443-5

DOI: https://doi.org/10.1016/j.matlet.2018.09.067
Reference: MLBLUE 24935

To appear in: Materials Letters

Received Date: 17 July 2018

Revised Date: 28 August 2018

Accepted Date: 12 September 2018

Please cite this article as: H. Fan, Q. Dong, C. Gao, B. Hong, Y. Lai, Powder-sintering derived 3D porous current
collector for stable lithium metal anode, Materials Letters (2018), doi: https://doi.org/10.1016/j.matlet.2018.09.067

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.2018.09.067
https://doi.org/10.1016/j.matlet.2018.09.067

Powder-sintering derived 3D porous current collector for stable lithium metal anode

Hailin Fan®, Qingyuan Dong?, Chunhui Gao®, Bo Hong"*, Yanqjing Lai**

% School of Metallurgy and Environment, Central South University, Changsha, Hunan 410083,
China

® School of Materials Science and Engineering, Central South University, Changsha, Hunan
410083, China

1

Abstract: Lithium metal, own to high capacity, negative potential and good conductivity, has a
huge application prospect for next-generation lithium batteries. Nevertheless, its
commercialization is largely hindered by volume expansion and Li dendrites. In this work, we
employ a low-cost and scalable powder-sintering method to obtain 3D porous Cu-Zn alloy, which
can be used as a host material to induce dendrite-free Li deposition. 3D porous Cu-Zn alloy
renders high surface areas, uniform spatial structure and even the good lithiophilicity, resulting in
low Li deposition interface energy and low lithium deposition barrier. As a result, 3D porous
Cu-Zn alloy electrode exhibits a superior Coulombic efficiency of 98.3% for 160 cycles at 1.0
mA/cm?, whereas the Coulombic efficiency of Cu foil electrode quickly drops to less than 80.0%
only after 55 cycles. In addition, 3D porous Cu-Zn alloy electrode still runs stably for 45 cycles at
10.0 mA/cm?, and even at a high deposition capacity of 5.0 mAh/cm?. Therefore, powder-sintering
derived 3D porous Cu-Zn alloy may provide innovative insights of electrode designs for
next-generation metallic lithium anodes.
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1. Introduction
Lithium metal with high theoretical capacity of 3860 mAh/g, more than 10 times that of

graphite anode at the lowest redox potential of all materials, is the most promising anode materials
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