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Abstract: To solve the instability of the lithium/electrolyte interface and the possible growth of lithium
dendrites on the surface of lithium metal when lithium metal was used as an anode. based on the electrostatic
attraction of polyethyleneimine (PED and polyacrylic acid (PAA) . carbon nanotubes were coated by PEI and PAA
and then a PEI-and PAA-coated CNT (CNT@PP) film was prepared by vacuum filtration, and its microstructure
and molecular structure were characterized. Batteries were assembled by using CNT(@PP film as a protective layer
of lithium metal anode, and the cycle stability, rate property and cycle property of the batteries were tested. The
results showed that PEI and PAA were uniformly attached to the carbon nanotubes, nanoscale channels were
formed and PEI had a strong electrostatic interaction with PAA. The Li || Li symmetric cells can be stably cycled
for 250 h at a high current density of 1. 0 mA/cm’, which confirmed that the CNT@PP film was beneficial to the
uniform deposition of lithium ions and the stabilization of surface of lithium metal. In constant current charge/
discharge test of full battery, CNT @ PP film can greatly improve the rate property of the full battery.
Particularly, the specific capacity can reach 91 mAh/g at a high rate of 2. 0 C. However, a full battery without
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protective layer only delivered a specific capacity of 22 mAh/g. What's more, a full battery with CNT@PP film

can be stably cycled for 200 cycles in the long-cycle test at 0. 5 C, with a capacity retention rate of 75. 21%. The

research results in this paper show the CNT@PP film can effectively protect lithium metal anode and present a

feasible strategy to improve lithium metal batteries,

Key words: lithium metal battery; interface; polymer composite films; high rate; electrostatic interaction
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