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Fig. 1 (a) Schematic diagram of the fabrication steps of W-Fe;0,@NC; (b) FT-IR of NC precursor and W- Fe;0,@NC
precursor; (c) TGA profile of W-Fe;O,@NC precursor in N, atmosphere
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Fig. 2 SEM images of (a) NC precursor, (b) NC, (¢) W-Fe;O.@NC precursor and (d) W-Fe;O,@NC
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Fig. 3 TEM images of (a~d) W-Fe;0.@NC, (e) W-Fe;O,@NC high resolution lattice image and (f) EDX elemental mapping of W-Fe;O.@NC
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Fig. 4 (a) Samples characterization XRD patterns; (b) TGA profile of W-Fe;O,@NC in air atmosphere; XPS (c) survey spectra, (d) N 1s

spectra, (e) O 1s spectra and (f) Fe 2p spectra of W-Fe;O.@NC
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(a) N; adsorption-desorption isotherm curves of NC and W-Fe;O,@NC:; (b) pore size distribution curves of NC and W-Fe;O.@NC
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Fig. 6 (a) CV curves of initial five cycles at 1 mV/s of W-Fe;0.@NC and NC; (b) cycling performance of NC, W-Fe;0,@NC and Fe;O,

nanoparticles electrode between 0.01 V and 3 V at 1 A/g for 800 cycles; (c¢) rate performance of NC, W- Fe;O,@NC and Fe;O,
nanoparticles electrode between 0.01 V and 3 V at different current densities; (d) initial five galvanostatic and 100th discharge/charge
curves of NC electrode; (e) initial five galvanostatic and 100th discharge/charge curves of Fe;O, nanoparticles electrode; (f) initial five
galvanostatic and 100th discharge/charge curves of W-Fe;O,@NC electrode
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Preparation of Waxberry-Like Carbon-Coated Fe;O, Composites
and Exploration on Performance of Lithium-ion Battery Anode

Zhen Wu', Xiang Wang’, Shuangshuang Wang’, Yanzhen Yin’, Xingtang Liang’, Binbin Zhang’
Rong Huang’, Tiantian Yi’, Shiting Zhu’, Zilin Qin’, Zirun Chen’
( 1. School of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004, China;
2. Guangxi Key Laboratory of Green Chemical Materials and Safety Technology,
Beibu Gulf University, Qinzhou 535011, China)

ABSTRACT: Fe;O, is considered as potential anode material for lithium-ion batteries with excellent lithium
storage performance, but there are still issues of poor conductivity and volume expansion during charging and
discharging. In this paper, L-arginine, p- phenylenediamine, and iron(IIl) nitrate nonahydrate were used as raw
materials to synthesize iron-doped L-arginine polymer (W-Fe;O4@NC precursor) through solvent thermal reaction.
Subsequently, the waxberry-like carbon-coated Fe;O, composite (W-Fe;0.@NC) was prepared by carbonization of
the W- Fe;0.@NC precursor. The morphology, surface chemical structure, porosity, and electrochemical
performance as lithium-ion battery anode of W-Fe;O.@NC were characterized. Benefit from the unique waxberry-
like shape, beneficial nitrogen doped, highly dispersed Fe;O, nanoparticles, and uniform carbon coating, the
specific capacity of W-Fe;O,@NC reaches to 815.1 mAh/g after 800 cycles at a current density of 1 A/g and still
remains 232 mAh/g at a current density of 5 A/g, which surpass those of NC and commercial Fe;O, nanoparticles,
demonstrating excellent cycling stability and rate performance.

Keywords: L-arginine polymer; Fe;O.; waxberry-like; lithium-ion batteries; anode material



