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Study on preparation of uniform LiFe, ;Mn, ;PO,/C via high-speed

shear mixing and its electrochemical performance
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Abstract : Addressing the issues of long mixing time and high energy consumption associated with the traditional
ball-milling method in the solid-state synthesis of LiFe Mn,_ PO,/C materials, this study explores a high-speed shear
mixing process as an efficient alternative.The physicochemical properties and electrochemical performance of the LiFe, 4
Mn, PO,/C material prepared via this route are systematically investigated.Characterization techniques including X-ray
diffraction ( XRD) , scanning electron microscopy with energy-dispersive spectroscopy ( SEM-EDS) , and transmission
electron microscopy ( TEM) confirmed that high-speed shear mixing enables uniform dispersion of reactant elements
within a significantly shorter time (15 minutes).The material sintered at 650°C exhibited good crystallinity and a uniform
amorphous carbon coating layer with a thickness of approximately 2—-3 nm.Electrochemical tests revealed that the material
delivered a discharge specific capacity of 139 mAh-g™" at 0.05 C rate and demonstrated excellent cycling stability ( ~
92% capacity retention after 200 cycles).Its overall performance was comparable to that of the sample prepared via
traditional ball-milling for 12 hours.It demonstrates that high-speed shear mixing is an efficient and reliable solid-state
synthesis process, offering a new feasible strategy for the rapid and low-energy-consumption preparation of high-
performance lithium-ion battery cathode materials.
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