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Preparation and performance of titanium phosphate with different

mesoporous structure
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Abstract:  Titanium phosphate materials with different mesoporous structure were prepared by sol- gel different
templates combined with calcination method. The mesoporous structure of the materials was characterized by small
angle X-ray diffraction (SA- XRD) method, N, adsorption/desorption techniques, and high resolution transmission
electron microscopy (HRTEM). The results show that both the length of ordered mesostructure and pore size has a
great influence on the electrochemical performance of the titanium phosphate materials. For example, the titanium
phosphate materials with ordered and worse structure respectively delivers an initial discharge capacity of about
93.9 mA/g and 67.9 mA/g at 150 mA/g, and after 100 cycles, the capacity retention is 54% and 20% respectively.
However, the titanium phosphate materials with the large and small pore size respectively delivers the initial
discharge capacity of about 96.1 mA/g and 67.9 mA/g, and after 50 cycles, the capacity retention was 66% and 17%
respectively.
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Fig.1 Small angle X-ray diffraction (SA-XRD) patterns of the
titanium phosphate with different mesoporous structure
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Fig.2 Nitrogen adsorption—desorption isotherm plots (a) and pore
size distribution curves (b) of titanium phosphate with different
mesoporous structure
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Fig.5 Charge-discharge curves of titanium phosphate mesoporous
materials with different pore sizes at 20 mA/g
in the first and second cycles
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Fig.6 Specific capacity as a function of cycle number for FTE-500
and FTB-500 titanium phosphate mesoporous materials with
different pore sizes at different current densities
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