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Introduction
Upercapacitors, also known as electrochemical capacitors, are high-

capacity energy storage devices that can rapidly charge and discharge. They 
have the potential to replace traditional batteries in a variety of applications, 
including electric vehicles, portable electronic devices, and renewable 
energy systems. However, one of the main challenges in the development 
of supercapacitors is achieving a high energy density while maintaining a 
high power density. Transition metal oxide ceramic nanocomposites have 
shown promise in addressing this challenge by providing a combination 
of high specific capacitance and excellent mechanical properties, making 
them suitable for flexible supercapacitors. Transition metal oxide ceramic 
nanocomposites are composites that contain a transition metal oxide, such as 
titanium oxide or tungsten oxide, and a ceramic material, such as graphene or 
carbon nanotubes. These materials have unique properties that make them 
attractive for use in supercapacitors. For example, transition metal oxides have 
a high specific capacitance, which is the amount of charge that can be stored 
per unit of mass or volume, while ceramics provide excellent mechanical 
strength and flexibility.

Description
One of the advantages of transition metal oxide ceramic nanocomposites 

is their high specific capacitance. This is due to the high surface area of 
transition metal oxide nanoparticles, which can provide a large number of 
active sites for electrochemical reactions. In addition, the incorporation of 
ceramic materials can increase the surface area of the composite and enhance 
the charge transfer kinetics, resulting in a higher specific capacitance.

Another advantage of transition metal oxide ceramic nanocomposites is 
their excellent mechanical properties, which make them suitable for use in 
flexible supercapacitors. Ceramic materials are known for their high strength 
and stiffness, while transition metal oxides have been shown to exhibit 
good mechanical properties as well. When these materials are combined 
in a nanocomposite, the resulting material can be both flexible and strong, 
allowing it to withstand bending and twisting without losing its electrochemical 
performance There are several methods for synthesizing transition metal oxide 
ceramic nanocomposites, including sol-gel, hydrothermal, and chemical vapour 
deposition (CVD) techniques. Sol-gel and hydrothermal methods involve 
the preparation of a precursor solution containing the transition metal oxide 
and ceramic materials, which is then heated or treated under high pressure 
to form the final nanocomposite. CVD involves the deposition of a thin film 
of the nanocomposite material onto a substrate using a gas-phase reaction. 

One of the challenges in the development of transition metal oxide ceramic 
nanocomposites for flexible supercapacitors is achieving good adhesion 
between the different components of the composite [1,2].

This is important to ensure that the material can withstand bending 
and twisting without delaminating or cracking. Several strategies have 
been proposed to improve the adhesion between the transition metal oxide 
and ceramic materials, including the use of chemical functionalization 
and the incorporation of coupling agents. In addition to their high specific 
capacitance and excellent mechanical properties, transition metal oxide 
ceramic nanocomposites have also been shown to exhibit good stability and 
cycle life. This is important for practical applications, as it ensures that the 
supercapacitor can be charged and discharged multiple times without losing its 
electrochemical performance. The stability and cycle life of the nanocomposite 
material can be improved through the optimization of the synthesis conditions, 
such as the temperature, time, and precursor concentration [3-5].

Conclusion
Overall, transition metal oxide ceramic nanocomposites have shown 

great potential for use in flexible supercapacitors. They offer a combination 
of high specific capacitance, excellent mechanical properties, and good 
stability and cycle life, making them attractive for a wide range of applications. 
Further research is needed to optimize the synthesis and processing of these 
materials, as well as to investigate their performance under different conditions 
and in different device configurations.

References
1. Gulzar, Muhammad, Saïd Bouhallab, Romain Jeantet and Pierre Schuck, et 

al. "Influence of pH on the dry heat-induced denaturation/aggregation of whey 
proteins." Food Chem 129 (2011): 110-116.

2. Rajan, Jay Prakash, Kshetrimayum Birla Singh, Sanjiv Kumar and Raj Kumar 
Mishra. "Trace elements content in the selected medicinal plants traditionally used 
for curing skin diseases by the natives of Mizoram, India." Asian Pac J Trop Med 7 
(2014): S410-S414.

3. Ishtiaq, M., Mushtaq A. Saleem and M. Razaq. "Monitoring of resistance in 
spodoptera exigua (Lepidoptera: Noctuidae) from four districts of the Southern 
Punjab, Pakistan to four conventional and six new chemistry insecticides." J Crop 
Prot 33 (2012): 13-20. 

4. McColl, K. E. L. "When saliva meets acid: Chemical warfare at the oesophagogastric 
junction." Gut 54 (2005): 1-3.

5. Walker, R. "Nitrates, nitrites and N-nitrosocompounds: A review of the occurrence 
in food and diet and the toxicological implications." Food Addit Contam 7 (1990): 
717-768.68.

How to cite this article: Tewari, Abhishek. “Ceramic NanoComposites Made 
of Transition Metal Oxide for Flexible Supercapacitors.” Bioceram Dev Appl 12 
(2022): 226.

https://www.sciencedirect.com/science/article/pii/S0308814611005863
https://www.sciencedirect.com/science/article/pii/S0308814611005863
https://www.sciencedirect.com/science/article/pii/S1995764514602674
https://www.sciencedirect.com/science/article/pii/S1995764514602674
https://www.sciencedirect.com/science/article/pii/S026121941100370X
https://www.sciencedirect.com/science/article/pii/S026121941100370X
https://www.sciencedirect.com/science/article/pii/S026121941100370X
https://gut.bmj.com/content/54/1/1.1.short
https://gut.bmj.com/content/54/1/1.1.short
https://www.tandfonline.com/doi/abs/10.1080/02652039009373938
https://www.tandfonline.com/doi/abs/10.1080/02652039009373938

