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Lithium ion battery (LIB) has many advantages, such as high 

output voltage, high practical capacity high energy density, 

long cycle life and low environmental pollution. NCA 

(LiNi0.8Co0.15Al0.05O2) is a cathode electrode which is made 

up of LiNiO2 combined with aluminum and cobalt for Li-ion 

batteries [1]. Co reduces the Li+/Ni2+ cation mixing along 

with enhancing the structural stability, and, Al effectively 

improves the structural stability as well as conductivity of Ni-

rich layered structure. Despite such improvement, NCA still 

has the shortcoming of capacity fade during charge-discharge 

cycling. One of the effective ways to enhance the cycling 

performance of LiNiO2 based materials have been applied by 

using graphene. Due to the high electronic conductivity, large 

specific surface area and excellent structural stability, 

graphene have been used as conductive nanostructured 

carbon matrices to improve the electronic conductivity, 

specific capacity, rate capability and cycling stability of the 

NCA [2,3]. 

 

Thanks to its excellent electron transport properties and high 

specific surface area, graphene is also of great interest in 

electrochemical analysis [4]. Three-dimensional (3D) 

nanoarchitectures can improve the performance of electrical 

energy storage systems [5]. Ultra-low density and highly 

porous 3D graphene aerogels (GA) preserve the essential 

properties of graphene sheets and also prevent re-stacking of 

individual sheets. 

 

In the present work, we comparatively study the 

electrochemical characteristics of nanoparticles NCA and 

NCA/GA. NCA nanoparticles were synthesized by the sol-

gel method. The Graphene oxide (GO) solution was initially 

prepared using a modified Hummers method, followed by 

reduction with ascorbic acid to form reduction GO layers. 

Then prepared NCA, into GO solution was dispersed with 

ultrasonication for 1 h. The resulting hydrogel was first 

purified in copious distilled water to remove soluble species 

and then freeze-dried to obtain the graphene aerogel. NCA 

nanoparticles dispersed in 3D graphene aerogel were 

successfully synthesized. 

 

The morphologies of the NCA and NCA/GA were imaged by 

FE-SEM and are illusrated in Fig. 1 (a), (b). It can be seen 

that the GA has interconnected three-dimensional porous 

structures. to investigate structures of nca and NCA/GA, X-

ray diffraction (XRD) technique was used and Fig. 1 (c) 

shows these XRD pattern. The NCA cathodes were 

investigated by cyclic voltammetric (Fig 1(d)). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. the style to be used for graphs. 

 

 

 

 

 

 

Fig1: (a) FE-SEM image of NCA (b) FE-SEM image of 

NCA-GA (c)XRD spectra of NCA and NCA-GA d) CV 

curves of pristine NCA  
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