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INTRODUCTION

Lithium- and manganese- enriched layered oxide nanofibers as thin as 50 nm with a chemical composition of Li1.5Ni0.25Mn0.75Oy were synthesized using an electrospinning method with a subsequent heat treatment. Polyacrylonitrile (PAN) and polyvinylpyrrolidone (PVP) were used as the electrospinning media. Li1.5Ni0.25Mn0.75O2.5 precursor materials and polymer were dissolved in a solvent separately and they were mixed before electrospinning. Li1.5Ni0.25Mn0.75O2.5 precursor/polymer fibers were heat treated, during which Li1.5Ni0.25Mn0.75O2.5 precursor transformed to energy-storage Li1.5Ni0.25Mn0.75O2.5 nanowires and polymers were burned over. The surface morphology and microstructure of the obtained composite Li1.5Ni0.25Mn0.75O2.5 nanowires were characterized using scanning electron microscopy (SEM). XRD measurements were also carried out in order to determine the structure of the Li1.5Ni0.25Mn0.75O2.5 material.
EXPERIMENTAL

The setup for electrospinning is shown in Figure 1. It consisted of a high voltage supplier (Dongwen, Tienjing, China), a syringe pump (Harvard Pump11, U.S.A.), and a plastic syringe equipped with a 22 gauge stainless steel needle. Carbon paper was used to collect the composite fiber. The polymer used included PVP of 1.3×106 MW or PAN (Polyacrylonitrile) obtained from Aldrich. The salts used that contain Li, Mn and Ni elements were LiC2H3O2•2H2O, Ni(C2H3O2)2•4H2O and Mn(C2H3O2)2•4H2O from VWR. Solvents used ware methanol or DMF (Dimethylformamide). The distance between the tip of the syringe and the carbon paper collector was 5-15 cm and the applied field was 0.8-2 kV/cm. Solution feeding speed was 0.1~0.3 mL/h. Temperature was around 25C in room environment. To obtain the final product of Li1.5Ni0.25Mn0.75O2.5 nanowires, the precursor fibers underwent a heat treatment under different temperatures for the salts to react in air atmosphere. 
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Fig. 1. The setup of electrospinning [1] 
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Figure 2: Scanning electron micrographs of PVP/acetates electrospun fibers before (a) and after (b) heat treatment (LixNi0.25Mn0.75Oy fibers).
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