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synthesized via olectrochemical route.
Electrochomical cell has beeon formed by
immersing the Copper electrode and Platinum
wire in solutions of 2.55mM of Tri-Sodium Cilrale
(TSC). The solution has been prepared in
double de-ionised water. The electrochemical
sot up has been kept in air as well as under
inert Nitrogen-purged conditions equipped with
a magnetic stirrer at 350 rpm. The powder
present in the solution has been obtained by
filtering with Whatman paper of 42 number and
has been washed several times by de-ionized
water then dried in atmospheric condition and
the reddish-brown powder deposited on
platinum electrode can be easily separated. in
this synthesis fiest Copper gets oxidised in +2
state from working Copper electrode when
potential is applied or we can say dissolution
process lake place first after that Cu and Cu,0
form due to reduction process and size ol
particies has been controlled by capping agent.

Characterization

Nanoparticles have been characterized by using
UV-visible absorplion speciroscopy, Scanning
electron microscopy (SEM) and X-ray diffraction
(XRD) techniques. The UV-Visible absorption
measurements have been done with Parkin
Elmer UVMis spectrophotometer LambdoBio20
at a resolution of 1 nm. X-ray diffraction
measurements of the electro-reduced dried
powder has been dene by filling it in to the
groove of quartz glass sample holder using
Bruker made X-ray diffractometer instrument
operating at a voltage of 40 kV and a current of
30 MA with Cu Ka radiation. The field emission
scanning electron microscope (FE SEM)
attached with Oxford-EDS system [E 2503 nax
80 with latest 80 mm 2 model FEI Quanta 200
have been used lo determine morphology and
elemental composition of the prepared
materials, The electrocallytic activity has been
studied by AutoLab,

Result and discussion

UV-visible absorption spectra of Copper
nanopariicles in aqueous solution have been

recorded. The characteristic absorplion bang
al around 270 nm and 462-468 nm (syq
plasmon) have been found due to Cu,0 and
Cu nanoparticles respectively. The vajye ol
absorption band has been found same a4
roported in the literalure. But the valye (g,
surlace -plasmon has been obtained less than
519nm-573nm.The sharpness of absorplion
band and surface -plasmon probably afiges
from the narrow size distribution of Copper
nanoparticles.

The XRD pattem recorded on the reddish brown

powder obtained after precipitation and drying

ts shown in figure 1{a). The diffraction pattern

shows peaks at 27 values and corresponding

(hKi) planes of 43.3° (111), 50.5* (200), 74.1°

(220} that matches with the fcc metallic Cu

(JCPDS, File No. 85-1326) and the other peaks

in the same diffraction pattern at 26 values of

29.58" (110), 36.44" (111), 42.3° (200), 61.4°

{220}, and 73.9" (311) that matches with the

Cu,O (JCPDS, File No. 65-328), indicating that

Cu,0 also coexists together with metallic
copper particles. These (hkl) values also match
with the reported values in the lterature (Nikam,
2014). The coexisting Cu,0 is also considered
to be due to some oxidation in air environment
in addition to Cu-hydroxide reduction process.
No impurity diffraction peaks have been
detected confirming the high purity of the
product oblained by this method. Additionally,
high reflection peak intensities for all the
samples suggest that these are highly
crystalline in nature.

Figure 1 (b} shows the SEM images of copper/
copper oxide NS prepared with 150 mM of TSC
and an applied voltage of 3.2 V. This image
shows that synthesized NPs are agglomerated
in nature. The approximate size of particles has
been found to be 50-60 nm, The size has been
calculated with Sherrer equation, These
particles are elongated and spherical in shape:
The cyclic voltammetry study has been dor
for testing electrocatalytic activity of pr

NPs. This study has been done by drop casted
Copper parlicles on disk of Gold electro®

fleeny

Kanoria PG Mahita *

LI




- working electrode, Ag/AgCI

et . i electrocatalyti
P e eleciocatalyic scthy of mathanc oidaion |
. Theres eases within that  obtained in ‘hgcan fate. One oxidat gk
O yeren increas increased scan oxidizes ¥ case which sho ion peak is
= cydicvoltammeuy curve shows that whichi completely in CO OHs methanol
& The ichisan »and H.Of .
¢ example of di JLOinonere
of diract methano! »
(A fuel call,
(B)
e
TLE
e
T iy
13899 4
10088 -
et

{ s 20om.

Conclusion Evaluation of Copper on of antibactenal effect on
SR Psewiomonas aeruginosa, Salmonelia typhimurium
pfepal’ed Copper and copper oxide and Hg\icobacm pylori and optical, mechanical
Wﬁdesm in different shape and size by @ ) , Sur. S 258: 35 '
' ﬁecttochemical synthesis technigque Liu L, Liang Y., OU W, (2016). Cu:D NP dacortl
wich s simple et : ; BiPO4 photo-catalyst for enhanced erganic
environment friendly. It is contaminant degradation under visible light
iradiation, RSC Adv. 6; A .

mi.r::;ve and cost effective technique and 6,28

ol harmful and environmentally Nikam AW ’%W%ﬂ

d, emicals u_sed previously in oonventiona| p,;g,'asynmgsd'c%% and MOM“'“’"‘

henical reduction methods. These particles the same precurser Cryst. Growh Des 1
432974334

tnbe
used in electro-oxidation of Methanol. S 3., Wang X.. Zne0 3

., Znang Ao p {rak
QiZ. Gong V- o abrication and chwadﬁ\la?’m

Ref
e ohang 2. 2011): F o
SandeMB, Goswami of agnetic 1N sc‘“‘“'o‘f)i?‘w one-s1ep
X.Shap. oswami A., Felpin EX., AselaT, Huand with excettant €t rical condUT e a724
g e 200X, Zoorl R, Verma Py (2016). CU W . . Molec It o7 o in 8
Mhed nanoparticles: synthesis and  gaySC. (2001). pfopmmsondCow;\‘d iy ot hei
K50 X . Zhao catalysis, Chem. Rev. 116:3 11. by the sol-gat-ike A mcgmlg sd‘ Enorg. Mat
g 20 G-, Wang X. (2013) Fabrication ©f DY eaurnl and OPACCL |
M?‘Dhene oxide/metal (Cu, Nb co) Sol. Colé: 68; 30 'n,cme.s..SH“'o"s AZ.
wuction ybrid composites via a faclle thermdl  yolant DR Koys00 D Clin JA pizani £5- SO
h’: ‘::;;‘"d- RSC Adv. 5; 49073-49978. Joyd M-ﬁ-»u’“m‘?[ mdcl\m;dm‘ln‘m: ‘:m'&
* R.A. Yahea .Propa‘ﬂ“O“ AG. { oassing bY @ -
‘WW‘"" Cu,0 th':rlzf'il(rio;;) quised 1597 A ornanosiC Pre Roys Compe- ¢ o
YK, Gl Mater, Sci, 22; 1244-1247 W‘;“"
ol YR., Kim K.M., Choi S:¥ (2012): o é;’efgﬁ/




