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Lithium Metal Anode M odified by Lithium Acetate In Situ and Its Cycling Sability

CHEN Yugi', ZHAO Qiang', FENG Yuchuan?®, HE Hongcai'*
(1. School of Materials and Energy, University of Electronic Science and Technology of China, Chengdu 610054, China;
2. Qingtao (Kunshan) Energy Development Co. Ltd., Qingtao Institute of New Energy Materials, Kunshan 215300, Jiangsu, China)

Abstract: Surface modification and protection of lithium metal are widely regarded as effective methods to improve lithium
deposition behaviors as well as suppress lithium dendrites. In this paper, acetic acid gas was used to react with lithium metal to obtain
CH;COOLIi-Li anode. A lithium acetate passivation film formed on the lithium surface could prevent lithium metal from further
reacting with the electrolyte, thus inhibiting lithium dendrite growth during cycling. The lithium battery, lithium copper battery, and
lithium cobaltate full battery were assembled for electrochemical characterization of a proposed modified metal anode. The results
show that CH3;COOLIi-Li anode has a better cycle stability performance than pure Li anode. The Coulomb efficiency of lithium
copper battery with CH;COOLIi-Li anode after 100 cycles remains at 97%, and CH;COOLi-Li/LiCoO, full battery has a capacity
retention rate of 73.5% after 1 000 cycles.
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Fig. 1 Lithium tablet treated with different reaction times and
SEM images of the surface of the lithium tablet after
1 min reaction with acetic acid gas
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(d) AC impedance diagram of pure Li anode
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Fig. 2 Cycling test results of lithium batteries assembled with
CH;COOLi-Li anode and pure Li anode at different
current densities and alternating current (AC) impedance
diagram of the symmetrical batteries cycling for different
time at a current density of 1 mA/cm?
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(c) Charge—discharge curves of CH;COOLI-Li anodes at different cycles
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(d) Charge—discharge curves of pure Li anodes at different cycles
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Fig. 3 Test results of the lithium copper batteries assembled
with CH;COOLI-Li anodes
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(b) CH3;COOLi-Li anode
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Fig. 4 SEM images of the anode material in lithium copper
battery after 80 cycles
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(b) Charging and discharging curves
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(c) Long-cycle performance of the CH;COOLI-Li anode with a reaction
time of 1 min
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Fig. 5 Electrochemical performance of lithium cobalt full
batteries with CH;COOLi-Li anode and pure Li anode
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