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A ternary nanocomposite of 
MnO₂–Cr₂O₃–rGO was 

synthesized using an in-situ 
chemical precipitation method at 

80 °C with graphene oxide 
prepared by the Hummers 
process. The structure and 

morphology of the materials 
were confirmed by XRD, SEM and 
EDX which verified the presence 

of C, O, Mn, and Cr. 
Electrochemical characterization 
through CV, GCD, and EIS in 1 M 
KOH electrolyte within a 0–0.6 V 

window showed favorable 
capacitive behavior. The MnO₂–
Cr₂O₃–rGO composite exhibited 
enhanced specific capacitance 

compared to the individual 
components, demonstrating its 

potential as a low-cost, high-
performance electrode material 

for supercapacitors.

To synthesize a novel MnO₂–Cr₂O₃–
rGO ternary composite using a simple 

and cost-effective method by 
optimizing experimental conditions. It 
aims to explore how the combination 

of MnO₂, Cr₂O₃, and rGO enhances 
capacitance, conductivity, and stability 
through their synergistic effects. The 
study further focuses on examining 
the structural, morphological, and 

compositional features of the 
composite and evaluating its potential 
as a high-performance supercapacitor 

electrode.
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The growing global energy demand and depletion of fossil fuels have created an urgent need for sustainable and efficient energy storage systems. Renewable 
energy sources such as solar and wind are promising alternatives but their intermittent nature requires reliable storage solutions. Among various options, 
electrochemical energy storage devices are gaining attention, with supercapacitors emerging as a promising choice due to their high power density, rapid 
charge–discharge capability, long cycle life, and environmental compatibility. These features make supercapacitors suitable for bridging the gap between 

conventional capacitors and batteries, offering great potential for next-generation energy storage technologies.
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The MnO₂–Cr₂O₃–rGO composite was successfully 
synthesized using a simple and low-cost precipitation 

method and confirmed through structural analysis. While 
the material exhibited an amorphous nature with the 

presence of key constituent elements, its electrochemical 
performance showed lower capacitance than rGO alone. 

These findings suggest that despite successful synthesis, the 
composite may have limited potential for high-performance 

supercapacitor applications.
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