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A computational study on the potential application of Ca,;0,, cluster
for sensing of fungicide molecule
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Abstract

Densily Nimelional theory caleculations are emploved Lo invesligale Lhe impact of edifenphos molecule on Lhe reaclivily and
eleclronic sensilivily of pure caleiurm oxide (Caly) nanocluster. The sirong adsorplion of edifenphos molecule on Call nano-
cluster occurs by the suliur head of the adsorbale, and the amount of the energy of this adsorplion is around — 84440 keals
mol. The adsorplion of edifenphos molecules resulls in a decrease in the values ol B, of Call irom 4.67 10 356 2V, as well
2= an increase in the elecirical conduclance. Wloreover, the work funclion of Cal nanocluster is significantly affecled, which
changes the current of Lthe Aeld ernission eleciron. Eventoally, the recovery Lime is calculaled around 99 mes al ambienl
lernperalure fov Lthe desorplion process of edifenphos from Cal nanoclusler surfzoe. Based on Lthe oblained resulls, Cal
nanoclusler could be considered a suilable sensor for edifenphos molecule.
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Introduction

In 1985, fullerene (C60) was discovered by the effors of
Krow el al. (1985). Following this discovery, widespread
investigalions have been dedicaled o the development of
novel materials with high stability that are almoslfor spher-
ical in shape and are called nanocluslers or nanocages.
Belween all nanocage struclures, e (XY, (m=12) slruclure
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has allracled Lhe allention of research groups, which is Lthe
rosl slable one (Ko el al. 2006; Wo elal. 2021; Yang =Lal.
20217 Although this sirecture follows the law of lelragonal,
lhere is no plausible explanation for this exceplional configu-
ralion. (XY, nanoclusler resemnble a shorlened oclahedron
Lthat includes six squares and eighl hexagons. One of the
mosL well-known XY, clusters is BN 5. The BNy, has
been identified through high-resolution wransmission elec-
trom miicroscopy (HRTEM) images (Golberg eL al. 19987,
Howeewer, iL was slodied via mass specirum previously [Oka
el al. 20{4). Based on Lheorelical invesligalions, BN,
nanocage has been considered Lo assess ils advanlages as
8 weneor for the detection of nilvic oxide (Behechiian 2L al.
20123; Liel al. 20223; Chen el al. W022; Obireddy and Lai
20217, WO, (Beheshtian eLal. 20120y, and OO, (Beheshlian
gL al. 11y, As (TITh and A= (V) removal (Behechlian 2L al.
213%;LieLal. 20%2b, o; diaeLal. 20270, and H-slorage (Giri
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