ELECTROCHEMICAL PROPERTIES OF Au/MWCNT NANOCOMPOSITES FOR SUSTAINABLE SENSING APPLICATION
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INTRODUCTION

Electrochemical sensors have application in environmental monitoring, food safety, and biomedical

diagnostics due to their sensitivity, rapid response, and low cost. Developing sustainable and high-

performance sensing materials remains an important research focus.

o Gold nanoparticles (AuNPs): A noble metal nanomaterial, with ::f:- Qgg )
%% excellent electrical conductivity, catalytic activity, and S

biocompatibility’. AuNPs can be synthesised through
environmentally friendly routes using Allium cepa (onion)
extracts!*

Multi-walled carbon nanotubes (MWOCNTs): Carbon
nanostructures composed of concentric graphene layers of sp*-
hybridized carbon, exhibiting high conductivity, chemical
stability, and efficient electron-transfer properties*

.

Effective synergism and stability
High electrocatalytic properties
High specific surface area

High conductivity and antifouling
potential

In electrochemical sensing, combining AuNPs with MWCNTs creates synergistic platform that
4= enhances electron transfer, increase electroactive surface area*>, and improve sensing performance

AuU/MWCNT

making, Au/MWCNT nanocomposites promising materials for sustainable sensor development®.

.

‘The study aims to investigate the electrochemical performance of the synthesised\
nanoparticles and nanocomposites for sustainable sensing applications

J
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RESULTS

1. Physicochemical Characterization of Au/MWCNT 2. Electrochemical Characterization of Au/MWCNT
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Figure 1: XRD (A) and Tauc plot from UV (B)
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CONCLUSION
AuNP/MWCNT nanocomposites exhibited enhanced electron transfer and increased electroactive surface area
compared to AuNPs alone. These findings demonstrate their potential as sustainable electrode materials for
future electrochemical sensing applications.

FUTURE WORK
Develop AuUNP/MWCNT-based sensors for monitoring food quality, environmental pollutants, and biologically
relevant analytes, supporting sustainable agriculture, environmental protection, and public health initiatives.

Figure 3. 3D Surface Topography of AuUNP/MWCNT
nanocomposites(SEM Images)
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NB:
AuB: AuP from onion bulb

AuC: AuP: AuC by chemical synthesis
AuP: AuP from onion peel
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