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Electric vehicle technology has been developing rapidly in 

recent years. Increase in the use of electric vehicles in the 

automobile industry, studies on Li-Ion electric vehicle 

batteries have attracted great attention. One of the most 

important parts of Li-ion batteries is cathodes. Cathodes have 

important design requirements that affect properties. In this 

study, it is aimed to investigate the effect of design 

requirements on cathode properties and to prepare cathode-

specific a technological roadmap for Turkey.  

A detailed literature survey was conducted to observe effect 

of these requirements on cathode performance. Then, cathode 

selection criteria were defined and effectiveness of available 

applications were examined in detail. Design requirements 

that affect cathode performance are morphology, particle 

size, production methods, and coating and doping methods. 

Effects of design requirements on cathodes are determined by 

examining 14 different cathode types that are used in lithium-

ion batteries. Afterward, electrochemical performances 

depending on production methods were observed. Different 

particle sizes were observed in different production methods. 

In general, as particle size decreased, higher values were 

obtained for initial discharge capacity and cycle stability. It is 

thought that there will be progress towards nanometer size. 

When coating and doping methods are applied, there is an 

improvement in their electrochemical performance. In this 

way, the performance of low-cost and low-performance 

cathode types can be improved.  

While preparing technological roadmap for cathodes, a future 

plan for Turkey has been put forward. Then, the roadmaps of 

other countries are examined focusing on the needs of electric 

vehicles. Electrochemical performances and advanced 

technology studies were also evaluated. Ethical and 

environmental problems in battery production have been 

taken into account. As a result, a road map including targets 

between 2020-2040 has been proposed for Turkey as seen in 

Figure 1. 

 

Figure 1. Proposed technological roadmap for Turkey  
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