Title: Synthesis of Hierarchical Micro/Nano-structured Porous FePO4 for High Performance Lithium-Ion Batteries using a Two-step Co-Precipitation Method
Bin DONG1, 2, Guang Li1, 2, Lan Xia3, Yutong Wu2, Haiyun Peng2, He Wang2, Xiaogang Yang1, 2*, George Z. Chen1, 3
1International Doctoral Innovation Centre, University of Nottingham Ningbo, China

2Department of Mechanical, Materials and Manufacturing Engineering, University of Nottingham Ningbo, China

3Department of Chemical and Environmental Engineering, University of Nottingham Ningbo, China

Keywords: Two-step co-precipitation, Hierarchical micro/nano structure, FePO4, Lithium ion battery
I. Abstract
A two-step co-precipitation method has been adopted for the synthesis of hierarchical micro/nano-structured mesoporous FePO4·2H2O particles. FePO4·2H2O seed nano-composites were firstly synthesized by impinging stream reaction (ISR). Then these nano-scale FePO4·2H2O seed crystals were transferred into a continuous stirring tank reactor (CSTR) and stirred for several hours. Hierarchical micro/nano-structured mesoporous FePO4·2H2O composites were generated after enough reaction time and stirring. The effects of mean residence time, rotation speed and viscosity on the physical and chemical properties of FePO4·2H2O and LiFePO4/C samples were systematically investigated in this work. Under optimum operating condition, the FePO4·2H2O composites have near-spherical hierarchical micro/nano-structure which is consisted of nanoscale primary grains, while the resulting LiFePO4/C possesses good electrochemical performance. Therefore, it has been clearly demonstrated that the as-synthesized LiFePO4/C products prepared by this method can show excellent rate capacities, superior cycling performance, and a relatively high tap density.
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Fig.1. Schematic illustration of the two-step co-precipitation method
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