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Published online12January 2026 electrode. The structural, morphological and electrochemical properties GfaAl2042ZnO/rGO

composite thin film were studied to characterize the hybrid composites. The average crystallite’uite
the hybrid composites is 28m with an average inter planar spacing of 1A0and lattice constants

DOI: 10.15826/elmattech.2026.5.064 (a= b= c= 1.456R) that reveal a rhombohedral structure. The introduction of Ni increases the crac
and nullifies the rodlike morphology of the undoped thin film while the presence of Ag reveals tt
nonexistence of cracks at lower concentrations of Ag dopant but dengegked homogenous noodlike
grains with cracks can be seen at a 0Bsample. EDX analysis confirmed the presence of depos
elements with the exception of Ag, and this could possibly be due to the low intensity of the Ag dop
or the low depsition voltage. Cyclic voltammetry curves show typical electrochemical behavior with cl
oxidation and reduction peaks for most samples. ThexNi.os doped CaAbO 4 2ZZnO/rGO composite thin
films have the maximum specific capacitance of 678 at a scan rate of 10MV/s, while the Agx=o.03
doped thin film has the minimum specific capacitance of 2Bf at the same scan rate. indicating the
NCZr3 has a good electrochemical behavior at A/g with an energy density and a power density of
59.83W -h/K g and 26.9268N - h/Kg, respectively. These results reveal the suitability of the Ni dope
material as an electrode material for supercapacitor applications and confirm the model of roughen
Further studies should be explored by lowering scan rateg5®mV/s), adding binder materials, and
properly varying Ag concentration and deposition time in order to explore more desirable properties fi
advanced applications.
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transition metal oxides such as NiO, conducting polymers
such as polypyrrole, metal hydroxides such as Ni(O}l)
Batterylike materials are materials that store metal sulfides such as MoS, etc. [2]. Recent studies have
electrical energy through redoxeactions (faradic means), shown that the use of these battefike materials
which is similar to how batteries operate. These material§particularly transition metal oxides) in the synthesis of
involve chemical changesin which electrons are electrode materials increased the capacitance and energy
transferred through oxidation and reduction processes,density of supercapacitors [2 RuO, which is the most
unlike conventional supercapacitors that store energywidely used, is expensive antbxic leading to the
through the separationof chargeselectrostatically(non- introduction of substitutes such as ZnO, Mng COa.
faradaic). These materials also have slower kinetics thadowever, their low conductivity can be controlled by
Electrochemical Double Layer Capacitors (EDLCs) and caynthesizing nanoscale materials, combining different
store more energy(higher energy density) than purely electrode materials to form composites, and synthesizing
electrostatic capacitors [1]. These materials includeomposites with different structures [3]. The formation of
ternary composites for supercagritor applications by

1.Introduction
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(NIiO) through doping is the focus of this present sdly.
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