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A B S T R A C T   

Copper (Cu) nanostructure is a potential cost-saving conductive material that might be used in the development 
of nano-electronic devices. However, the development of Cu nanostructure as an alternative source for silver or 
gold is hampered not only by its stability in atmospheric surroundings in the nanometer range but also by the 
lack of a straightforward synthetic approach to create them in excellent yield as well as enhance their optical and 
structural properties. Therefore, a hydrothermal microwave-assisted method is used to synthesize Cu nano-
structure using polyvinylpyrrolidone (PVP) as a structure-directing agent and polyethylene glycol (PEG) as a 
reducing agent. The absorbance range of Cu nanostructure is observed between 300 and 400 nm. The energy 
bandgap rises when the concentration increases. While, the average crystallite diameter of each sample is ob-
tained less than 50 nm.   

1. Introduction 

Research and development of innovative procedures for material 
preparation and fabrication have always played a significant role in the 
ongoing development of materials science. Researchers have been 
looking for a material synthesis technique with low production costs, 
simple operation, little pollution, and high product performance for a 
very long time [1,2]. Conventional techniques, such as hydrothermal 
and thermal treatments, are time/energy intensive or expensive. In 
comparison to these approaches, microwave-assisted hydrothermal 
synthesis is a simple, efficient, and adaptable process [3]. The hydro-
thermal technique aided by microwaves offers inherent consistency, 
better productivity, rapid volume heating, morphological controlla-
bility, and the capacity to manufacture high-purity nanoparticles with 
narrow size distribution in a shorter production period [4]. The inte-
gration of rapid microwave heating into a hydrothermal process has the 
potential to efficiently and affordably synthesise nanostructured tran-
sition metals by rapidly enhancing the crystallisation kinetics of the 
synthesis process [5]. The hydrothermal approach simulates the devel-
opment of crystals during the formation of metal in nature by utilising 
water, acid or alcohol as a solvent in a closed system at a specific tem-
perature and pressure [6]. The microwave hydrothermal method is a 

modern approach for creating powders. It heats materials using micro-
waves and the principles of hydrothermal methods. Unlike the tradi-
tional hydrothermal method, it blends microwave and solution heat 
benefits. It employs microwave heating, Unlike pure conduction in the 
hydrothermal method, different from single conduction method [7]. 

Copper (Cu) nanostructures have received considerable attention in 
recent years due to its fascinating qualities, which make it useful in 
electric and electronic field. According to previous studies, several 
research approaches have been established and implemented in order to 
enhance the optical and structural properties of Cu nanostructures [8,9]. 
In this study, hydrothermal microwave-assisted synthesis technique is 
one of the essential parts of this study. This approach uses a microwave 
oven to rapidly and uniformly heat the reaction system and employing 
PVP as a structure-directing agent and PEG as a reducing agent, hence 
accelerating reactions [10,11]. Moreover, PVP can act as a surface sta-
biliser, growth modulator, dispersion of nanoparticles, and reducing 
agent. It is a crucial reagent in the size and structural development of Cu 
nanostructure [12,13,14]. While, the PEG is utilised as a capping agent 
or reductant in the manufacture of Cu nanostructures. It aids in the 
control of the size, shape, and stability of the resultant nanostructures 
[15]. Therefore, it can be used to modify the morphology or structure of 
materials, so improving the optical and structural properties of 
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