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Preparation of an NCNT@MnO, sphere and

its application in lithium metal batteries
JIANG Yongming , LI Mengcheng , FAN Shuling , YE Fangmin
(School of Science, Zhejiang Sci-Tech University. Hangzhou 310018, China)

Abstract: To solve the issues of battery safety hazards caused by the growth of lithium dendrites on
lithium metal anode, and the decaying performance of batteries due to the dead lithium generated by
dendrite shedding, a MnQO), decorated NCNT sphere (denoted as NCNT@MnQ), sphere) was prepared by
the reaction of polyvinylpyrrolidone (PVP) and potassium permanganate (KMnQO,) via a hydrothermal
method, and its micro-topography and structure were characterized. Also, with the NCNT@MnO), sphere
as a matrix storing lithium, a lithium metal composite anode (LMCA) was fabricated by electrochemical
deposition, and the cycle stability and rate performance of symmetric cells and full cells based on as-
fabricated LMCA were tested. The results showed that the elements of oxygen (), manganese (Mn) and
nitrogen (N) were uniformly distributed on the NCNT@MnO, sphere and an effective lipophilic gradient
structure was formed. At a current density of 1.0 mA/cm?, the Li || Li symmetric cell could last 300 h
stably, indicating that the decoration with MnQO, and N was conducive to the uniform deposition of lithium
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and the stabilization of the interface, and reduction of dead lithium. At a high rate of 5.0 C, the full cell
could deliver a high specific capacity of 117 mAh/g, much larger than that of the pure carbon nano tube

(CNT) without any decoration (only 65 mAh/g). In the long-cycling test at a current density of 1.0 C,
the initial capacity of the full battery with NCNT@MnOQ), sphere as composite anode was up to 153 mAh/g,
and the cell could work for 500 cycles with an average coulomb efficiency of over 99. 3%. The as-fabricated

NCNT@ MnO, sphere in this work can effectively protect the lithium metal anode, which provides a

feasible strategy to extend lifespan, increase specific capacity and coulomb efficiency of lithium metal

batteries.

Key words: lithium metal battery; lithium metal composite anode; cycling lifetime; high specific

capacity; MnQ, decorated
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