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Construction of CuV;0¢-nanostructured electrode material

Abstract

In the presemt study, copper vamadabs (Cul;0;) weas prapared viz a simple precipitation route, followed by calcinstion. The a5-prepared dlectrods
material, Cul;0;. wes observed io have a surfacs area of 62 m® g~ by the Brunsuer—Emmett-Teller aralysis. Further, its capaciterce behaviour was
assesaad using cycic voltemmetry, Galvanostztc change-discharge studes (GC0) and electrochemical mpedance spectriscopy. The electrmmctive
a0, shorwed 2 high specific capacitance of 497 F " at 1 Ag~". Furtharmare, long-term cyclic stability of 3000 GCD oycles 8t 2 Ag-" with 02 2%
of capacitance retention wes attzined. Henca, Cul,(0g is ona of the potendal slectmde materisis for enengy storage systems due to its sigrificant

properfies, such as pormus nanastructure and good surfsce arsa.

Introduction
The lack of use of alternate energy sources 1s what has cansed
the global energy cmisis. Because of industrial revelotion,
population explosion and economic eXpansion, comventional
enerEy sources meet out roughly B0%: of our energy demands
and are guickly depleted |'] Research on Altermate Ensrgy
Besoarces has moach focus on environmental fiendly meth-
ods of producing and storing energy that employs renewakble
enprgy sources. ¥l Supercapacitors (SCs), fuel cells and solar
Enarzy bafteries are noted to be the promizing salofions to this
iszue.|*) Solar enargy is the most plentiful, clean, consistent and
adaptable amongst these energy resources, Cioe of the ourment
mieresting solar ensrzy harvestng technalogies is ensrgy stor-
aZ2 ar comversian via electrochemical processes, which mesthy
1585 batoeries and supercapacitars (SCs) -7

For the newr-genemtion power storage deviczs, SCs are noted
10 e particalarly viable possibilities. SC: are considered as sig-
nificant, sus@inable and renewable power sources because of
their hizh-power density, moderate energy density, reversibd-
iy, fast charge'dischargs capakilifies, extended cycle hife. safe
aperation and eco-friendliness %! In comparison to erdinary
capacitors, 55 have greater capacifance and they can deliver
more power owing to their stored energy 'Y However, S0z
bave a lower enerpy density than batteries, therefare this nmst
be faken inte account whilst assembling SCs. The creation of
r=w eleciToactive elecrode materials through simple synthedc
processes should aim to increase the enerzy density m 5Cs ']

The performance of ransition metal oxide-based (TMO)
5Cs is typically better than that of SC, made of carbona-
cenns materials, making them the best choice ") In addi-
tion, the develepment of 5Cs using nowvel TMO active
materials can result v the achievement of high specific
capacitance (). superior cycle stability and high rate
functiening ¥ By taking all thezs considerations, a number
of TMOs as well as combined TMO spinels have recently
been produced and utilized in the ceation of high-perfor-
mance SCs (4

Transition metal vanadates are an important type of mate-
nials that have drawn the attention of considerable research
recently, due to their distinct size-dependent electmcal and
magnetic propenties. () Dus to their availability, aferdabilicy
and variable orddation states in particalar, they exist in differ-
ent stoichiometry such as M, V0, MV, 0, MVO, M0,
MV, 0, and MV, 0, (Af=Mn, Fe. Co. Ni and 7n) and these
marerials are expected e bave potential applications in wide
area, inchuding optical devices, catalysis, paramagnstic materi-
als amd lithium hatteries (1<) Additorally, the multipls oxidation
states nfvmﬂmnﬂ]medfutenmtmuf:mmd;lm
the right electronic struchare, which render them as promising
electrode materials for 5C applications. The better conductivity
aof CuW,0; over ather bmary metal exides inchading ZnFe. 0,
Cobdo0,, MoMeD,. Zo V0, ZIV0,, CoW,0, and Nivn(,
bas alsp zarmersd significant attention. The excellent redox
activity, mahural availabality, afferdability, eco-friendlmess and
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