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Lithium-ion batteries (LIBs) are currently considered to be 

the most promising candidates to facilitate the shift from 

internal combustion engines to electric motors due to their 

high energy and power densities and long cycle life [1]. The 

specific capacity of LIBs is dependent on the cathode 

materials used as they control the overall capacity of the cell. 

LiNixMnyCo1-x-yO2 (NMC) materials have become a popular 

cathode family, and are based on a variety of molar ratios of 

various oxides of transition metals (TMs). Almost all LIBs 

today use cobalt a toxic, scarce, and expensive element that 

harms the environment. For that reason low-cobalt, Ni-rich 

cathodes are now being developed [2]. NMC811 is a cathode 

composition with 80% nickel, 10% manganese, and 10% 

cobalt. It’s an improvement of what’s on the market already, 

rather than distinct, novel chemistry [3]. It has a theoretical 

capacity of 275 (mAh/g) and a practical capacity of 

approximately 200 (mAh/g) almost 45% higher than the 

conventional NMC111. However, previous studies have 

shown that NMC811 is significantly more sensitive chemistry 

than NMC111 and the production of this material requires not 

only improved synthetic processes but also additional post-

processing steps which increases the manufacturing costs, the 

reason for this is attributed to the high nickel content [4]. 

When conducting this study an electrode with 80% NMC811, 

10% Carbon black (Super P), and 10% PVDF binder 

dissolved in NMP was cast onto a pure Al-foil using a doctor 

blade. The electrode was then dried in a vacuum oven at 

80°C overnight. Circular-shaped samples were cut and stored 

in different conditions for one week before assembling the 

half-cells for electrochemical testings. The study has shown 

that NMC811 cathodes tend to be unstable and reactive when 

left exposed to ambient air with high levels of humidity. And 

the electrochemical properties were far inferior when 

compared to samples stored under an inert gas (Argon) as 

shown in Figure 1. The reason for this loss in capacity is 

attributed to the formation of impurity species with CO2 and 

H2O when stored in ambient air which leads to the generation 

of undesirable Li2CO3 and LiOH on the surface of NMC811. 

In this study, we are implementing the use of advanced 2D 

membrane as a possible solution for this problem by coating 

the surface of the electrode with materials such as reduced 

graphene oxide and MoS2 that will play the role of a barrier 

that protects the electrode from further reacting with the air 

and enhance the performance of NMC811 batteries. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.  First cycle capacity for two half-cells one stored in 

Argon-filled glovebox and the other left exposed to ambient 

air, the test was carried out at a current rate of C/10. 
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