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ABSTRACT:

Copper oxide nano particles are prepared by green method by using Arevalanataleaf extract. Green method is
best suitable method for preparation of nano particles because no harmful and non toxic chemical are used. The
characterization of synthesized copper oxide nano particles were done by technique like UV-VISIBLE, FT-IR,
SEM, TEM, XRD, EDX. These copper oxide nano particles was used to photo degradation on Alzarine red dye.

 ——

The percent of degradation is73.23after 180 minutes.
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I. INTRODUCTION

Nanotechnology plays an important role in
modern research. Copper oxide nano particles
attracted researchers due to their unique properties
and wide range of applications like high
temperature super conductors [1], catalyst [2],
electrical [3], Magentresistent material [4], gas
sensors [5]. Copper oxide belongs to P-Type
semiconductors and its band gap energy is 1.7ev
[6]. Copper oxide compounds show potent biocidal
properties [7]. There are many routes to prepare
copper oxide nano particles like Sonochemical [8],
microwave irradiations[9], alkoxidebased route
[10], sol-gel method  [11],electrochemical
methods[12]. Synthesis of copper oxide nano
particles in chemical methods are little toxic due to
harmful chemical used.

Green method is best suitable method for
preparation of copper oxide nano particles due to
any harmful chemical are not used in this method
and it is cost effective, eco-friendly. There are
many reports to the synthesis of copper oxide nano
particles by plants extracts such as
Gloriosasuperbal .extract [13], Phyllanthusamarus
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[14], centellaasiatica (L.) [15], Aspergillus niger
fungi [16], gum karaya[17].

In this present work we report green
synthesis of copper oxide nano particles by leaves
extract of Arevalanata, and their characterization
were done by various techniques. These copperb
oxide nano particles were applied to photo
degradation study on Alzarine red dye.

Il. MATERIAL AND METHODS
2.1 MATERIALS:

Copper sulphatepenta hydrated
(CUSO45H,0), sodium hydroxide(NaOH)
areanalytical grade purchased from local
market,Visakhapatnam. Deionised water was used
inthroughout the experiment.Arevalanataplants
were collected from rural areas and agricultural
lands of Visakhapatnam, Andhra Pradesh.whole
plant was washed several time with tap water
andwashed several time with distill water, and
separated The leaves. which are dried in a dark
place at room temperature.
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2.2 Preparation of leaf extract

The dried leaves were cut into small
pieces and take 10gm of small pieces in to
250mlErlenmeyerconical flask and add 100ml of
double deionized water after boiled for 20 min at
60°C. After cooling, the extract was filtered using
what man No.Ifilter paper and stored at 4°C for
further usuage. The colour of the extract was light
brown.

Figurel: Arevalanata leaves extract.

2.3 Preparation of copper sulphate solution
Accurate amount of 1mmol copper
sulphate solution is prepared by dissolving
0.0622gm of CuSO, in 250 ml of double distilled
water and stored in clean, dried reagent bottle.

Figure 2: copper sulphate solution

2.4 Preparation of copper oxide nanoparticles

10 ml of leaf extract is added to a 90ml of
1 mmol copper sulphatesolution and stirred
magnetically at room temperature. The colour of
the solution changes from blue to light green
colour. Then the mixture is heated at 80°C for 20
minutes followed by addition of 5ml of 1M sodium
hydroxide drop by drop. A light blue
colourprecipitate is formed immediately.The green
precipitate is then taken out and washed repeatedly
for 3 times with deionized water followed by
ethanol to remove the impurities. In the next step
the precipitate is collected in to a clean crucible and
calcinated at 200°C for three hours. Finally, we get
copper oxide nanoparticles.
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Leaf extract + Copper salt solution— capped-copper nanoparticles
Capped-copper nanoparticlesA + NaOHcapped copper hydroxide
—_——

Capped copper hydroxide calcinatedcapped-copper oxide nanoparticles

—_—

Figure 3: Formation of CuO nanoparticles.

I1l. CHARACTERIZATION
TECHNIQUES
The formed CuO nanoparticles are
characterized by using UV-Vis Spectrophotometer
(systronics-2201), FTIR (IR-prestige-21
Shimadzu), XRD (X-pro petro,) SEM (Philips-XL-
30), TEM (JEM-1230 JEOL).

IV. PHOTODEGRADATION

The photocatalytic activity of green
synthesized CuO nanoparticles is tested against
aqueous solution of Alzarine red dye. 40 ppm stock
solution is prepared by dissolving 40 mg of
Alzarine red dye in one litre double distilled water.
25 ml of 40 ppm solution is taken into 50ml clean
glass beaker and 0.06 mg of green synthesized
CuOnano catalystis added. This solution mixture is
exposed to sun radiation under continuous stirring
for 3 hours.

In every 30 minutes of time intervals, 5 ml
of reaction mixture is taken out into centrifuging
tubes and centrifuged. The filtrate is examined
using UV-Visible spectrophotometer to monitor the
absorption maximum values. The readings are noted
in Table (6.1). Before exposure to the sun radiation,
the aqueous Alzarine red dye solution gives UV-
visible absorption maximum value at 424nm,
which in subsequent experiments under sunlight
reduces in absorption. The pink colour of the
solution is found to slowly decolourise within an
exposure time of 3 hours.

V. RESULTS AND DISCUSSIONS

5.1. UV-Visible spectrum studies

The green synthesized CuO nanoparticles
are dispersed in demineralised water and subjected
to UV-Visible absorption study. The wave length
range which used in UV-Visible spectrophotometer
is 350-500nm.The UV-Visible spectrum is shown
in figure (6.3). The solution gives absorption
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maximum peak at 425 nm.The maximum
absorption peak is due to surface plasmon
absorption of metal oxide CuO nanoparticles.
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Figure 4: UV-Visiblespectra of CuO
nanoparticles.

5.2.FTIR spectrum studies

The FTIR spectrum obtained for CuO
nanoparticles by leaf extract of Arevalanata is
shown in Figure (6.4). The band at 3390cm’
Ycorrespods to strong O-H stretching of H-bonded
alcohols and phenols. the peak at 1624cm
'corresponds to carbonyl stretching frequency in
amide functional group. The bands appeared at
1460cm™ and1385cm™ due to C=C stretching
frequency of aromatic functional groups. The band
at 1111cm™ corresponds to C-O stretching
frequency of alcohols and amides. The peak at 779
cm™ corresponds to C-H stretching. The peaks
corresponding to 601cm™ and 628cm™ are assigned
to M-O stretching of copper oxide.
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Figure 5: FTIR spectrum of CuO nanoparticles.

5.3. XRD studies

The XRD spectrum of synthesiszied CuO
nanoparticles from Arevalanatais shown in Figure
(5.5).The peaks appearing at 20 values of 32.58°
35.07°, 48.95° 53.40°, 58.14° 61.63°, 66.67°,
72.21°, 74.78° correponds to theBragg’s reflections
of(110) (111) (202) (020) (202) (113) (311) (
311)  (004) planes  respectevely.The above
diffraction peaks indicate crystalline monoclinic
structure of CuOnanoparticles. The data is in good
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agreement with JCPDS card no-45-0937.The
average size of CuO nanoparticles iscalculated by
using Debye-Scherer equation.

D=KA/BcosB

The maximum peak appears at 2theta value of
32.58° which corresponds to an average size of 49
nm for the copper oxide nanoparticle.
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Figure 6.5: XRD spectrum of CuO nanoparticles

5.4.SEM analysis

The SEM images obtained for the green
synthesized CuOnanoparticles is shown in Figure
(6.6). The images of copper oxide nanoparticles
indicate spherical morphology with a size in the
range of 47-70 nm.

Ok SE 1.00um
Figure 6: SEM images of synthesized CuO
nanoparticles

5.5. EDX studies

The EDX spectrum of green synthesized
CuO nanoparticles formed from Arevalanata leaf
extract is shown in Figure (6.7 and 6.8). From EDX
spectrum the composition of copper and oxygen is
59.59% and 40.41%.
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Figure 7:EDX of CuO nanoparticles

Quantiative resufts

Element | Weight% | Atomic%

OK 40.41 72.93

Weight%

CuK 59.59 27.07

Totals | 100.00

Figure 8:Quantitative results of CuO
nanoparticle

5.6. TEM studies
The TEM image of synthesized CuO nanoparticles
from leaf extract of Arevalanatais shown in
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Figure (6.9). It is obvious from the image that the
copper oxide nanoparticles are spherical with 100
nm size.

100 nm
Figure 9: TEM image of CuO nanoparticles.

5.7.Photodegradation

The green synthesized copper oxide
nanoparticles are used as a photo catalyst in in the
degradation of organic dye Alzarine red dye. The
dark pink colour of Alzarine red dye is slowly
decolourised on the addition of copper oxide
nanoparticles. The time duration for the
degradation reaction is 3 hours. The degradation
experiment is pictorially shown in Figure (6.10).
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Figure 10:Colour change observed in Alzarine red dye

5.7. (a) Time vs absorption graph

The degradation study is evaluated by using time
vs light absorption graph by collecting absorption
data using UV-Visible spectrum at various time
intervals. The results are given in Table-1 and

350 360 370 380 350 400 410 42
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shown graphically in Figure (6.11). 40 ppm
solution gives absorption maximum value of 0.695.
this value decreases slowly on the addition of
CuOnanoparticles along with time.
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Figure 11: Degradation graph of Alzarine red

5.7. (b) Time vs % of degradation

The photo catalytic efficiency of CuO
nanoparticles is evaluated by calculating the
percent degradation (calculated using the equation
shown below) at various intervals of time. The
corresponding graph is shown in Figure (6.12).
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After 3 hours of the reaction time the degradation is
73.23%. thus the graph indicates that %
degradation increases with time.

% of degradation = [(A,-A)/A] x100
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Figure 12: Time vs % degradation graph
5.7.(c) Time vs 2+log(A) graph slope. The slope is found to be 0.0129.the plot
The kinetic study of the photodegradation reaction is indicates that photo degradation of Alzarine red
evaluated by plotting a graph between time and aqueous solution carried out by green synthesized
2+log(A) values given in Table (6.3) is shown in CuO nanoparticles follows pseudo first order
Figure (6.13). It gives a straight line with a negative reaction.
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Figure 6.13: Time vs 2+log(A) graph of CuO nanoparticles

5.7. (d) Time vs log(Ay/A) gives a straight line with a positive slope. The slope
The kinetics of photodegradation can also be studied is 0.0081
by plotting the time vs Log(Ao/A) values. A plot
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Figure 13: Time vs log(Ay/A) graph of CuO nanoparticles

WwWw.ijera.com DOI: 10.9790/9622-0711051420 19|Page




Seeram. Hari Prasad. Int. Journal of Engineering Research and Application

Www.ijera.com

ISSN : 2248-9622, Vol. 7, Issue 11, ( Part -5) November 2017, pp.14-20

The rate constant of the degradation reaction of
Alzarine red wusing green synthesized CuO
nanoparticles is calculated by following equation.

K = (2.303 xM) /60

K= (2.303x0.008)/ 60

K=3.0706 x10™* Sec™

The rate constant obtained from above equation is
3.0706 x10™ sec™.

V1. CONCLUSIONS

CuO nanoparticles are synthesized from leaf
extract of Arevalanata. The particles are
characterized by UV-VISIBLE(425nm), FT-IR,
XRD(49nm), SEM-EDX and TEM. The SEM and
TEM images reveal spherical morphology for the
nanoparticles.

The nanoparticles are applied to the photo
degradation study of dilute solutions of Alzarine red
dye. The degradation study reveals that the 40 ppm
dye solution could be degraded by 6 mg of CuO
nanoparticles with in a time period of 3 hours
producing degradation of 73.23%.
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