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Abstract: Lithium metal anode, due to its highest theoretical specific capacity (3860 mAh-g ') and lowest electro-
chemical potential (-3.04 V (vs SHE)), has become the first choice of the next generation of electrochemical energy
storage devices. It is known as the “holy grail” of the battery industry. However, the disadvantage of lithium metal
battery is particularly obvious: during the charge and discharge process, lithium metal battery is easy to deposit un-
evenly on the anode electrode, resulting in lithium dendrite which causes the continuous rupture and formation of solid
electrolyte interface (SEI) film. The unstable SEI film, intensifying the formation of lithium dendrites and then pierc-
ing the separator, causes a decline for the battery cycle performance and the safety hazard. Therefore, it is particularly

important to take corresponding measures to make lithium metal uniformly deposited on the anode. In this study, the

Wi EHEA: 2019-10-24; WEIERAFEAER: 2020-02-05
EEUH: FEXERREIEHS (21471090, 61527809); 11448 ZE 1122 4 (ts201511004)
National Natural Science Foundation of China (21471090, 61527809); Taishan Scholarship in Shandong Provinces
(ts201511004)
EZ BN 2= $1(1995), B, WHAFF4E. E-mail: 11654978026@163.com
LI Rui (1995-), male, Master candidate. E-mail: 1i654978026(@163.com
BINEE: DM, BYEEAT S . E-mail: maxj@sdu.edu.cn
MA Xiaojian, lecturer. E-mail: maxj@sdu.edu.cn



% 8 1A 2B, S5 MRS 3D R URAR S B R B A Y ST TR 883

uniform lithiophilic copper oxide nanosheet array formed on the surface of commercial copper mesh through oxidation

of alkaline solvent and calcination of air. The 3D structure of copper mesh can effectively reduce the current density,

and the lithiophilic nanosheet array can effectively reduce the overpotential of lithium deposition simultaneously. This

lithiophilic 3D copper-based current collector makes lithium deposited uniformly and effectively, and inhibits the for-

mation of lithium dendrites. In the half-cell test at a current density of 3 mA-cm * the battery circulated stably for 230

cycles with Coulombic efficiency remaining above 99%. The lithium iron phosphate (LFP) full battery with the as-prepared

material as current collector worked stably for more than 300 cycles at 1C(0.17 mA-mg™") and present a capacity reten-

tion of ~95%. This study provides a new design strategy of 3D current collector for stable lithium metal batteries.

Key words: 3D Cu current collector; CuO nanosheet array; surface engineering; lithium metal anode; lithium

metal battery
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Fig. 2 (a) XRD pattern, (b) XPS spectrum, high-resolution XPS spectra of (¢c) Cu2p and (d) Ols for CuO@Cu Mesh

Fig. 3  Structure characterizaton of (a-c) SEM, (d) TEM, (¢) HRTEM images, and (f) elements mappings of CuO@Cu Mesh
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Fig. S2 Magnified XRD pattern of CuO@Cu Mesh
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