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Lithium ion batteries (LIBs) have been intensively used in 

portable electronic devices and electrical vehicles as one of 

the most important energy storage devices. Commercial LIBs 

are generally restricted by the limited theoretical capacities of 

electrodes and unsatisfactory rate performances, which 

cannot satisfy the demand for increasing energy and power 

densities [1-3]. Therefore, it is of urgent need to develop 

novel materials with a large capacity, high cycling stability 

and excellent rate capability. Recently, intensive research 

efforts have been focused on elemental phosphorus as an 

anode material [4] with a high theoretical specific capacity of 

2596 mAh/g, low potentials of lithiation/delithiation, and 

abundance. The disadvantages of phosphorus are low electric 

conductivity and volume change during lithiation (up to 

300%). 

Herein, the work focuses on new composite anodes based on 

red phosphorus for creating next generation LIBs with high 

performance and long service life. The particle size of 2 – 4 

µm was achieved by grinding commercial red phosphorus in 

a ball-milling machine during 14 h. The TiO2 doping 

impurity was added to enhance the electric conductivity using 

liquid phase method. X-ray diffractometry and Raman 

spectroscopy was used to confirm amorphous structure of RP 

and bonding TiO2 with RP. The coin cell CR2032 were 

assembled with LPF6 in EC:EMC:DEC (1:1:1) electrolyte, 

Celgard 2400 separator and lithium metal as a reference and 

opposite electrode. Electrochemical cycling showed that the 

cell assembled with RP-based anode (mass loading 2,5 µg) 

shows the initial reversible capacity around 550 mAh/g with 

a gradual capacity grade, while the doping TiO2 improves the 

capacity and cycling performance. The characterization 

details as well as electrochemical test results will be 

presented at the conference. 
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