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Car producers are investing electric vehicle production to 

reduce carbondioxide emission [1]. To outperform gasoline 

cars, the electric vehicles must have powerful batteries. Even 

though many battery type is avalible, lithium-ion batteries are 

the most suitable ones for the electric vehicles. As any other 

battery types, lithium-ion batteries consists of anode, cathode, 

electrolyte and separator [2]. Among them, cathode materials 

are the crucial component, because they hugely affect the 

battery performance [3]. So far, LiNi0.8Co0.15A0.05O2 (NCA) 

cathodes are preffered due to their high power and safety. 

However, NCA cathodes -so that electric vehicles- are under 

attack due to cobalt which is a toxic material. Cobalt content 

and electric vehicle production for reducing carbondioxide 

emission cause a contradiction both in science and in 

industry.  

 

Each element provides a specific property to NCA. Nickel is 

responsible for capacity, cobalt prevents diffusion of nickel to 

the lithium layers and aluminum reduces oxygen release and 

increases safety [4,5,6]. To eliminate cobalt, it should be 

understood its role and the mechanism of the problems that 

caused by cobalt. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Electochemical performances of the cathodes 

Alternative stochiometries are investigated to reduce cobalt 

content as much as possible [7]. Yet in these stoichiometries, 

crystal stability is detrimentally affected and eventually 

electrochemical performance becomes inadequate for high 

energy application. In this study, we used copper as an 

alternative and NCuA cathodes were produced by 

coprecipitation method. Also, NCA cathode materials are 

produced to compare these two cathodes. Depending on the 

doped material pH value in the experiments are varied. Metal 

solution molarity, NaOH molarity, temperature, stirring rate 

parameters kept constant during the experiment. After the 

experiments, precipitates are filtered and washed with 

distilled water several times. The precipitates are dried at 

120°C, 12 hours and then two step heat treatment was 

applied. XRD analysis is used to investigate the crystal 

structure, SEM analyse is used to investigate the morphology. 

 

Fig.1 shows the electrochemical performance of the cathodes. 

First discharge capacities of the cathodes are found to be 

173.78 mah/g for NCA and 151.75 mah/g for NCuA 

cathodes. Capacity retentions of the samples are found to be 

80.66% and 57.21% for NCuA and NCA cathodes, 

respectively. Even though the first discharge capacity of 

NCuA cathode is lower than the NCA capacity retention of 

NCuA is better than the NCA cathode. The main reason of 

NCuA having lower capacity  could be related with the 

valance state of the Ni. If Ni exists in 3+ state, than only one 

electron is sacrificed for capacity as a result lower capacity is 

obtained.  

 

Also, it could be said that NCuA has more stabile crystal 

structure. As it can be understood by the XRD analysis, 

NCuA has higher I003/I104 ratio and lower R value which 

shows that it has good crystal stability.  Due to NCuA having 

more stabile and strong crystal structure, it has better capacity 

retention after one hundred cycles. It endured lithium 

intercalation/ deintercalation better than the NCA cathodes. 

 

This study shows that Cu replacement in NCA cathode 

structure can be considered as an alternative cathode material. 

We believe that with a more detailed and focus study, NCuA 

cathodes become a challenger for NCA cathodes and open a 

path for commercialization of more eco-friendly electric 

vehicles.   
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