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Construction of core@shell nanostructured NiFgO,@TiO, ferrite NAND logic gate using
fluorescence quenching mechanism for Ti@sensing.

Subrata KarmakarKrutika L.Routra§, Bandana pandaBibekananda sahdé& Dhrubananda
Beherd

®Department of Physics and Astronomy, National tasiof Technology, Rourkela-769008,
India

Email: dbehera@nitrkl.ac.in

Graphical abastract

52 o2
4 3 "y " Inhomogeneous
Magnetically | > p - .&.i:m e
stirred for 2 L]
NiFe:04 powder homogeneous Cliric acid (CsHsO7)

mixture

Titanium isopropoxide(C12H2s0:Ti)

Magneticallly
stirred for 2 hours

s

Left for 2.5 days

Tsopropyl alcohol
(C3Hs0) —)

Calcined at

873k for 3
hours

1 ] ) @ -- 1 R
& HS ? : ' '
Magnctic stirrer Magnetic stirrer Magnetic stirrer
= Tputsignal |
& Nio Fe203 Hon - ~ NiO Nano logic gate ™ Fezc;zp:gr;la
. o (Absent) (Absent) } /" \ o) . ® Tio: 1
\ — N~ o(0) ONone present == 0
W\ (Eresen £ st ,"\‘ Digital NAND logic gate
o+ @ [N o :
- e sl o (0) £ & AB
\ (Present] o
I . —|— (Absent) . i o(o) A | B |y=RB
a4 o & R
\ (Present) (Present) ["as202 e
hv 1 1] 1
aHe e o
- : 1) (0) o]1]1
Tio2 embellishment ™ s~ T " 1 1 0

Abstract

This study reports on the construction of nano @lidierrite NAND logic gate utilizing the
concept of fluorescence quenching mechanism dugstpossible applications for the TiO
sensor. Sol-gel auto combustion route and two-stagthesis procedures were adopted for
synthesis and characterization of NiO, NifiONiFe&O, and novel magnetic core-shell
NiFe,0,@TiO,. The high crystalline phase formation, surface rholpgy and identical particle
size formation (23-32nm) were confirmed from XRENs and W-H plot respectively. The TEM
micrographs of core-shell NiE&,@TiO, revels the inhomogeneous cages of ;Ti@nd
unsymmetrical boundary around the magnetic plizecore. The optical band gap (determined
from UV-DRS spectra using Kubelka-Munk equationtréases significantly from NiO (3.94
eV) to NiFeO,@TiOx(1.84 eV) indicates enhanced semiconducting nafllhe FTIR-ATR
spectra spotlighted on the relaxation of the istdrmetallic [NjocatetrajO] Stretching vibrations
from NIiO to NiFeO,@TiO, core-shell. The quenching intensity of photolurssence (PL)
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