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Abstract: A nitrogen-doped carbon-coated lithium iron manganese phosphate (LMFP) composite
(N-C@LMFP) was synthesized from ball-milling glucose, as carbon source, and urea, as nitrogen source, with
LMFP precursor, and characterized by XRD, Raman spectroscopy, XPS, and TEM. The effect of nitrogen
doping content (that is, the percentage of the amount of substance of nitrogen in urea accounting for that of
carbon in glucose, the same below) on the electrochemical performance of N-C@LMFP electrode was
evaluated by cyclic voltammetry and electrochemical impedance spectroscopy, while the mechanism through
which the nitrogen-doped carbon layer enhanced the rate capability of LMFP cathode material was also
investigated. The results indicated that the 5% N-C@LMFP electrode with 5% nitrogen doping content
exhibited the best electrochemical performance, achieving a discharge specific capacity of 133.6 mA-h/g.
Even under a high discharge rate of 5 C, the specific capacity remained at 98.7 mA-h/g, significantly
outperforming that of the undoped C@LMFP. Furthermore, after 300 cycles at 1 C, the 5% N-C@LMFP
electrode exhibited a capacity retention rate of 95.3%, surpassing that of C@LMFP (93.9%), demonstrating
enhanced cycling stability. The improved performance was attributed to the strong interaction between the
nitrogen-doped carbon layer and the LMFP matrix. Specifically, chemical bonds such as N—Mn and N—Fe

i BHEE: 2025-06-07; EABEH: 2025-07-17; DOI: 10.13550/j.jxhg.20250390

ELWHE: ERARFFELTHE (22109178 ); JLRETRMEH £ 1TRITE (20240484570 ); E R % B+ /5678 A BT Xl 5 B
(GZB20240847 ); P EIH/FRIFEATH (2024M753609 )

EE @I A (1992—), 5, Wi+, Bl#d%, #4900, E-mail: yongpengcui@cup.edu.cn,



* 1154 -

A% 4m 4 T FINE CHEMICALS

543 %

formed at the interface effectively reduced the charge transfer resistance and enhanced the lithium ion

diffusion coefficient, thereby improving both structural stability and ion transport kinetics.

Key words: lithium manganese iron phosphate; cathode materials; lithium-ion batteries; N-doping carbon;

rate performance; electro-organic chemistry
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Fig. 1 Schematic diagram of preparation process of N-C@LMFP
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