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Introduction 

Lithium cobalt phosphate (LCP) is a high-voltage lithium-ion 

cathode material which appears to be appealing due to its 

high theoretical capacity of 170 mAh g-1 with higher energy 

density compared to lithium iron phosphate, as its redox 

potential is 4.8 V (vs. Li/Li+) [1]. The main challenge 

limiting the practical capacity and cyclability of LCP is its 

low electrical conductivity.  

In this work, we propose one-pot synthesis of LCP 

nanoparticles incorparated within carbon fiber matrix by 

electrospinning with heat treatment to improve the electrical 

conductivity of the cathode material. Pre-oxidation 

temperature of the precursor fibers was varied to find the 

optimal carbon content for the best electrochemical 

performance. 

 

Experimental details 

Electrospinning solution was prepared as reported elsewhere 

[2] with the addition of stoichiometric amount of lithium 

nitrate and electrospun under voltage of 18 kV, tip-to-

collector distance of 10 cm, flow rate of 1 mL h-1, making use 

of a drum-type collector. Fibers were dried at 150 ºC, pre-

oxidized at different temperatures, and heat-treated at 700 ºC 

in N2 atmosphere. The crystal structure and the morphology 

of nanofibers were studied by X-Ray diffraction (XRD, 

Miniflex, Rigaku) and scanning electron microscopy (SEM, 

Crossbeam500, Zeiss), respectively. The carbon content was 

determined by CHNS analysis. 

 

Results and Discussion 

Figure 1a shows XRD patterns of samples annealed in N2 at 

700 ºC after pre-oxidation at different temperatures. 

Formation of orthorhombic LiCoPO4 with Pnma(62) space 

group can be observed in all three samples with a small 

impurity peak at about 22º, which decreases with increasing 

the pre-oxidation temperature. 

Figure 1b shows the SEM images of prepared samples. In 

this case, several differences have been observed, including 

particle formation. Fibers of sample prepared by pre-

oxidation at 300 ºC are more decorated with nanoparticles, 

while surface of samples prepared by pre-oxidation at 330 ºC 

and 350 ºC  is more smooth and uniform, suggesting 

encapsulation of LCP nanoparticles within the fiber matrix.  

Figure 1. (a) XRD patterns and (b) SEM images of samples 

pre-oxidized at different temperatures. 

 

The elemental composition of three samples determined by 

CHNS analysis is shown in Table 1. The difference in the 

pre-oxidation temperatures resulted in the differences in the 

carbon contents and C/N ratio of samples. 

 

Table 1 Elemental composition determined by CHNS. 

Sample C, wt.% N, wt.% C/N ratio 

300 ºC 

330 ºC 

350 ºC 

17.0 

16.7 

11.5 

2.8 

2.9 

2.3 

6.0 

5.7 

5.1 

 

Electrochemical properties of the obtained materials will be 

presented at the conference. 
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