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Abstract: Lithium-ion batteries (LIBs) possess many virtues, such
as low weight, a high energy density, and a long service life, and are
regarded as an essential component of a low-carbon economy.
Nowadays, LIBs are widely used in consumer electronics, as well as
military and aviation products, and are the focus of significant
research in the emerging field of energy materials. The cathode
material is one of the most important parts of the LIB; its
electrochemical performance plays an important role in the battery
voltage, power/energy density, cycle life, and safety. LiFePQOs is a
superior cathode material compared to spinel manganite (LiMn20a)
and layered lithium nickel-cobalt-manganese oxide (LiMO2 (M = Mn,
Co, Ni)), and LiFePO4 has many advantages, such as excellent thermal stability, cycling performance, economic viability,
and environmental friendliness. The theoretical diffusion coefficient of LiFePO4 is 1078 cm?2-s™!, which is sufficient for Li*
de-intercalation in nanoparticles. However, the one-dimensional transport channels are easily blocked by structural defects,
resulting in a lower diffusion coefficient and poor rate performance. The electronic conductivity of LiFePO4 is about 1078
S-cm™', and this also limits the rate performance. Moreover, the low-temperature performance, low yield, and patent
problems are also significant problems facing LiFePQOa4. In contrast, the stability and cost are not significant limitations to
more extensive applications; rather, it is the energy density and power density that must be improved. To meet the above
demands, in-depth research on the factors affecting the electrochemical performance of LiFePOQ4 is required. Many factors
affect the electrochemical performance of LiFePQOu4, such as the synthetic method, particle size, electrolyte environment,
electrode structure, and temperature. Based on the current state of research into LiFePO4, we have focused our review on
the following three aspects: the characteristics of the nanoparticles, interface environment of the material, and the electrode
structure. Finally, we summarize the relationship between the structure and electrochemical performance of LiFePO4
cathode materials: (1) the bulk phase characteristics of the material (phase structure, doping, nanocrystallization, defects,
and lithium-ion transport mechanism), (2) interface structure and interface reconstruction under different electrolyte
environments, and (3) the electrode structure. Our conclusions have great significance for future research.
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Fig. 1 The crystal structure of LiFePOa.
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