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‘Aqueous bybrid supercapacitor

‘Aqueous hybrid supercapacitors (AHSCs) have emerged as a promising choice for advanced energy storage
Systems in the next generations. It is primarily due to their exceptional characteristics, such as superior power
density, non-flammability, and environmental compatibilty. However, compared to suy
capacitors,the small working potential windows and les cyce sabllity are their key challenges tosolve. A facle
‘method was used to synthesize Zn-doped Cr,03 supported on carbon cloth (CC) as a binder-ree electrode for
AHSCs and denoted as Z0Cr;04@CC. According to the experimental findings, the ZnCr,04@CC material pos-
Sesses a rapid charge transfer. As a result, the ZnCr;0,@CC electrode showed a remarkable charge storage
performance with dominant charge storage by capacitive type (68.4 % at 10 mVs ). Further, the Z1Cr;0,@CC.
electrode exhibits a maximum capacitance of 374 Fg " at 1 Ag~" and outperforms its counterparts (194 Fg " for
Cr,0; and 60.78 Fg for Zn0). After 10,000 cyeles, the ZnCr,04@CC electrode sill shows 98.1 % of s initial
capacitance, demonstrating its potential for practical applications. The AHSC device also constructed using.
ZnCr;04@CC as a cathode and activated carbon (AC) as an anode with 1 M KOH as an electrolyte
(Z1Ce;04@CC//AC-AHSC). The AHSC device exhibits an excellent capacitance retention of 96.43 % after 10,000
cycles. Fusther, the AHSC shows a superb energy density of 26.2 Whkg " at a power density of 800.6 Wk 1 g.
‘The current work describes a new strategy for the production of next-generation aqueous hybrid supercapacitors.
with exceptional electrochemical performance.

1. Introduction storage systems are essential to work effectively as an alternative to

fossil fuels with carbon free and environmentally friendly [7-9]. Sig-

‘The global energy use is rising rapidly due to the fast growth of
electronics and a growing population [1-3]. The existing possibiliies for
generating energy from winds, solar, and various other renewable
Sources such as nanogenerators are incorporating to meet the continu-
ously growing energy need [4-6]. In addition, most of these methods of
producing or transforming energy are inconsistent; hence, appropriate
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nificant investigations over the past few decades have been prompted by
this phenomenon, leading to the development of today's electro-
chemical energy devices, including energy storage devices such as
lithium-ion batteries (10,111, and energy conversion devices such as
solar cells [12,13]. Due to the harmful nature and low power density of
lithium-ion batteries; new energy storage technologies have been
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