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Olivine-type cathode materials are preferred due to the advantages 

of their orthorhombic (Pnma) crystal structures. Among these, 

LiFePO4 (LFP) is an example that is widely used commercially. 

In addition to its good electrochemical properties, LFP is a 

cyclically stable, safe, economical, and environmentally friendly 

material [1]. However, since LFP's voltage potential is limited to 

3.2 V, it has limitations in competing with oxide-based cathode 

materials in a layered structure in high energy density areas such 

as electric vehicle technology. For this reason, there have been 

searches for alternative olivine-type cathodes having high energy 

density. Cathode materials in an olivine structure have been 

produced using different transition metals instead of Fe. For 

example, when elements such as Mn2+, Co2+ and Ni2+ are used 

instead of Fe2+ transition metal, the redox potential of the LiMPO4 

(LMP) compound was observed to increase to 4.1 V, 4.8 V, and 

5.1 V, respectively [2]. The increase in the cut-off voltages of 

LMP compounds to these values has made them suitable for use 

in applications requiring higher energy. 

 

However, phospho-olivine-type components have poor electronic 

and ionic conductivity because of their crystal nature, which 

results in limited reversible electrochemical performance. In 

particular, various approaches are used to solve the electrical 

conductivity problem encountered in olivine-type cathode 

materials, such as doping, grain size reduction, and coating of 

particle surfaces with various carbon sources [3]. 

 

Combustion synthesis is an effective technique widely used in 

synthesizing olivine-type LMP cathode materials to combine the 

approaches mentioned above to improve electronic conductivity. 

The fuel type and ratio are essential considerations in combustion 

synthesis, as they affect reaction conditions, stoichiometry, 

impurity formation, and ultimately the quality and properties of 

the synthesized LMP material [4]. 

 

In this study, we conducted preliminary experiments on 

synthesizing the LiCoPO4 (LCP) cathode using combustion 

synthesis to achieve an olivine-type structure, smaller grain size, 

and desired electronic conductivity. Various fuels such as citric 

acid, glycine, and urea and their combinations were used to obtain 

the desired surface coating of the cathode with carbon. The crystal 

structure of the synthesized active materials of the LCP cathode 

was investigated using XRD, and the results are shown in Figure 

1. The fuel choice affects the phase composition and impurities in 

the LCP synthesis process. Although using citric acid promotes 

the formation of a pure LCP phase, a sufficient capacity could not 

be obtained in electrochemical tests because the desired carbon 

coating did not occur on the cathode surface. When glycine was 

used instead of citric acid, the formation of the Co2P and LiCoO2 

phases was observed. Subsequently, citric acid, glycine and urea 

were mixed in appropriate amounts, and the peak intensity of Co2P 

and LiCoO2 was observed to be reduced.  

 

Figure 1: XRD analysis of the LiCoPO4 synthesized using different 

fuel ratios. 
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