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Abstrect:-Nanomaterials/nanoparticles are of great interest today due to their small size and amazing properties like large surface area, modified
and easily tuneable morphology and shape.Copper nanoparticles (Cu) are of lot interest now days due to their potential applications such as
catalysis, cooling fluid or conductive inks theCopper Oxide (CuO) nanoparticle is widely used in Dye sensitized solar cells(DSSCs).Green
synthesis is an emerging technique for production of nanoparticles due to many advantages over conventional physical processes and chemical
synthesis method. In this study we report cost-effective, stable for long time and reproducible aqueous room temperature synthesis of the
Cu/CuO nanoparticles from floral extract of Caesalpiniapulcherrima which are natural source of the polyphenol tannins and trace amount of
ascorbic acid, where tannins are responsible for reduction and capping whereas ascorbic acid acts as protective agent to prevent the nascent Cu
nanoparticles from oxidation during synthesis and storage. The capped polyphenols can be removed from particle surface by simple ethanoic
wash. The crystallinity, size and shape of the nanoparticles were characterized by UV-Vis, FTIR,XRD, EDAX and SEM. The Surface Plasmon
Resonance peak was observed at 380 nm and amalgamatedsize from the SEM is on an average to 20nm.The structure from XRD is found to be
monoclinic and confirmed it as CuOcomplex from EDAX. The Debye-Scherer particle size is found to be 6nm.
Keywords: Surface Plasmon Resonance (SPR), Copper nanoparticles, Copper oxide nanoparticles, Eco-friendly and Caesalpiniapulcherrima
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1
Introduction:
The term “Nanotechnology” has been coined by “Norio
Taniguchi”, a researcher at University of Tokyo, Japan in
1974.1,2Nanotechnology may be defined as the manipulation
of particlewith one of its size dimension smaller than 100nm
and having specific properties which can be used in
particular applications.3
Nanoparticles are of great interest because they act as bridge
gap between the atomic/molecular structure4to the material
in bulk as they exhibit completely new or improved
properties based on specific characteristics such as size,
shape, distribution, ionic strength, capping agent and
morphology.2,5
When well characterized bulk material was comparatively
studied with Nanoparticles it was observed that
nanoparticles due to their extremely small size and large
surface area possess6,7 many interesting properties (e.g.:
Mechanical properties, biological & satirical properties,
catalytic activity, thermal & electrical conductivity, optical
absorption and melting point) at same chemical
composition.8-12 Due to this they find novel applications in
various areas of electronics, optoelectronic, magnetic,
information storage, recording media, sensing devices,
catalysis, chemistry, environment, energy, agriculture,
medicine and drug delivery, communication technology,
aircraft technology, heavy industry and consumer goods
etc.13-17So for novel application the focus is very important
on design and production of nanoparticles with control on
shape and size of synthesized particle at Nano-scale.
The nanoparticles are synthesised by many procedure but
can be categorized mainly under physical and chemical
technique. The drawback of the physical technique is that
resultant nanoparticles have defective surface formation,
low production rate, high cost of manufacturing and large

energy requirement.18-20The chemical method for synthesis
of nanoparticles involves usage of toxic chemicals,
concentrated reducing agents, high level of radiation21 and
formation of hazardous by-products and contamination from
precursor chemicals22which is alarming threat in every
aspect of flora, fauna and human health. The synthesis
provided in this paper is eco-friendly, non-hazardous, nontoxic and also economical in nature.
2
Experimental
2.1
Materials
Copper (II) nitrate (Cu(NO3)2.xH2O) of 99.999% was
obtained from Sigma-Aldrich Chemicals and were used as
obtained. Type 1 Ultrapure Milli-Q water was used
throughout the reactions. The glassware’s were rinsed
thoroughly with dilute Nitric acid (HNO3) followed with
wash of water, and dried in hot air oven. The flowers of
Caesalpiniapulcherrimawas collected from the campus of
the Birla College, Kalyan(w).
2.2
Synthesis
The flower petals of Caesalpiniapulcherrima was first dried
and then powdered by mortal pester. 5.0 g of powdered
flower petals was then mixed with 100 ml of water and
magnetically stirred for 30 min at 60οC.The generated
mixture was filtered using whatman filter paper 1 and then
the substrate was centrifuged, the supernatant was taken in
further experimental part as flower extract for reduction of
copper nitrate to Cu/CuO nanoparticles.
The 1mM solution of Copper (II) nitrate hydrate (Cu
(NO3)2.xH2O) was prepared by dissolving 0.0187g in 100ml
of water.
To prepare the copper nanoparticles the flower extract was
added drop by drop to the 1mM solution of the Copper (II)
nitrate hydrate (Cu (NO3)2.xH2O) under magnetic stirrer at
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room temperature to have a colour change from blue to
3.3
SEM and EDAX
green which shows the formation of Cu/CuO nanoparticles
The SEM image shows predominately spherical
which was further ultrasonicated for 20 minute. The solution
nanoparticles.Fig. 3 shows the SEM image of Cu/CuO
is then heated in muffle furnace to a temperature of 280οC to
nanoparticle.The amalgamatedsize of the observed
have it in powder form which is black in colour.
nanoparticles is found to be in range of 18-20nmon average.
The EDAX result shows the dominant peaks of Copper (Cu)
and Oxygen (O)with complex as CuO.
3
Characterization
3.1
UV – Vis Spectroscopy
To monitor the stability and formation of Cu/CuO
nanoparticlesthe absorption spectra of the synthesized
Cu/CuO nanoparticles were recorded against waterFig. 1
shows the UV–Vis spectra of Cu/CuO nanoparticle forming
at room temperature after 24 h.

Figure 3: SEM image of Cu/CuOspherical nanoparticles
with size 18-20nm

Figure 1: UV–Vis spectra of Cu/CuO nanoparticle at
room temperature after 24h.
The change in the color indicates change in the Surface
Plasmon Resonance (SPR). The Surface Plasmon Resonance
peak is observed at 380nm.Formation of sharp narrow shape
of SPR band indicating the formation of spherical and
homogeneous distribution of nanoparticles.
3.2
FTIR Spectroscopy
To have FTIR measurements the small amount of 0.1g of
nanoparticles was mixed with KBr andhydro pressed to
form a pallets/disk.Fig. 2shows the FTIR spectra of Cu/CuO
nanoparticle.The peaks observed are in range of 400-550
cm-1 which clearly indicates that the sample is metallic in
nature. The major bonds observed at 414,431,458,475,486
cm-1 which corresponds to Cu-O stretch also peak around
528 cm-1 is present which indicates the Cu-O stretch and
absence of peak around 610 cm-1clearly shows absence of
Cu2O phase in sample and is clear indication that the sample
comprises of pure Cu/CuO phase.

Figure 2: FTIR spectra of Cu/CuO nanoparticle at room
temperature after 24h

Figure 4:EDAX spectra of CuOnanoparticle.
3.4
XRD spectroscopy
The X ray diffraction shows the sample as the Monoclinic in
nature matching the COD reference no. 96-101-1195.the
unit cell parameters calculated are a= 4.6700 Å b= 3.4300 Å
c= 5.1200 Å. The Debye-Schererparticle size calculated is 6
nm for the sample.

Figure 4 : XRDspectra of CuO nanoparticle at room
temperature with hkl planes
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[12] Benjamin, G. and S. Bharathwaj (2011). biological
3.5
Conclusion
synthesis of silver nano particles from Alliumcepa
Successful synthesis of Copper / Copper Oxide NPs using
(onion).
International
conference
on
Caesalpiniapulcherrima. Method is eco-friendly, non-toxic
Biosciences,Biochemistry and Bioinformatics, IPCBEE.
and Economical.The amalgamatedsize of NPs obtained from
5: 35-38.
SEM are in range of 18-20nm and are of high purity.The
[13] Wang, Y. and N. Herron (1991). "Nanometer-sized
Surface Plasmon resonance peak is observed at 380 nm.The
semiconductor clusters: materials synthesis, quantum
structure from XRD is found to be monoclinic with COD
size effects, and photophysical properties." The Journal
reference no. 96-101-1195 which is same for Copper oxide
of Physical Chemistry 95(2): 525-532.
(Tenorite). The Debye-Scherer particle size is found to be
[14] Hoffman, A. J., et al. (1992). "Q-sized cadmium sulfide:
synthesis,
characterization,
and
efficiency
of
6nm. The EDAX results show the high purity of the sample
photoinitiation of polymerization of several vinylic
and showed the peaks of Copper and Oxygen in 75:25 wt%.
monomers." The Journal of Physical Chemistry 96(13):
The check for the oxide composition also showed there that
5546-5552.
sample is purely 100% CuO.
4
Acknowledgement
Authors would like to thank Dr.Naresh Chandra former ProVice Chancellor of University of Mumbai and current
Principal of Birla College Kalyan (W), Department of
Chemistry for their support. We would also like to thank
Department of Botany, Birla College, Kalyan (W) for
taxonomy of the plant. Authors would also like to thank the
Management, Principal and Staff of Bharat College,
Badlapur.We would also like to thank our colleagues for
their constant support.
References
[1] Sadowski, Z. (2010). Biosynthesis and Application of
Silver and Gold Nanoparticles, Silver Nanoparticles,,
Intec.
[2] R.R.Bhosale, et al. (2013). "Innovative Eco-friendly
approaches for green synthesis of Silver Nanoparticles."
International journal of Pharmaceutical Sciences and
Nanotechnology 7(1): 2328-2337.
[3] USEPA (2007). Nanotechnology white paper. E. P.
Agency, United States Environmental Protection Agency
(USEPA)
[4] Thakkar, K. N., et al. (2010). "Biological synthesis of
metallic nanoparticles." Nanomedicine 6(2): 257-262.
[5] Ahmed, S., et al. (2015). "A review on plants extract
mediated synthesis of silver nanoparticles for
antimicrobial applications: A green expertise." Journal of
Advanced Research.
[6] Chandran, S. P., et al. (2006). "Synthesis of gold
nanotriangles and silver nanoparticles using Aloe vera
plant extract." Biotechnol Prog 22(2): 577-583.
[7] Iravani, S. (2011). "Green synthesis of metal
nanoparticles using plants." Green Chemistry 13(10):
2638.
[8] Bogunia-Kubik, K. and M. Sugisaka (2002). "From
molecular
biology
to
nanotechnology
and
nanomedicine." Biosystems 65(2-3): 123-138.
[9] Daniel, M.-C. and D. Astruc (2004). "Gold
Nanoparticles: Assembly, Supramolecular Chemistry,
Quantum-Size-Related Properties, and Applications
toward Biology, Catalysis, and Nanotechnology."
Chemical Reviews 104(1): 293-346.
[10] Panigrahi, S., et al. (2004). "General method of synthesis
for metal nanoparticles." Journal of Nanoparticle
Research 6(4): 411-414.
[11] Zharov, V. P., et al. (2005). "Self-assembling
nanoclusters in living systems: application for integrated
photo-thermal nanodiagnostics and nanotherapy."
Nanomedicine: Nanotechnology, Biology and Medicine
1(4): 326-345.

[15] Schmid, G. (1992). "Large clusters and colloids. Metals
in the embryonic state." Chemical Reviews 92(8): 17091727.
[16] Colvin, V. L., et al. (1994). "Light-emitting diodes made
from cadmium selenide nanocrystals and a
semiconducting polymer." Nature 370(6488): 354-357.
[17] Klaus-Joerger, T., et al. (2001). "Bacteria as workers in
the living factory: metal-accumulating bacteria and their
potential for materials science." Trends in Biotechnology
19(1): 15-20.
[18] Samberg, M. E., et al. (2009). "Evaluation of Silver
Nanoparticle Toxicity in Skin in Vivo and Keratinocytes
in Vitro." Environ Health Perspect118(3): 407-413
[19] Prathna, T. C., et al. (2011). "Kinetic evolution studies of
silver nanoparticles in a bio-based green synthesis
process." Colloids and Surfaces A: Physicochemical and
Engineering Aspects 377(1-3): 212-216.
[20] Vijay Kumar, P. P. N., et al. (2014). "Green synthesis
and characterization of silver nanoparticles using
Boerhaaviadiffusa plant extract and their anti-bacterial
activity." Industrial Crops and Products 52: 562-566.
[21] Sathishkumar, M., et al. (2009). "Cinnamon zeylanicum
bark extract and powder mediated green synthesis of
nano-crystalline silver particles and its bactericidal
activity." Colloids and Surfaces B: Biointerfaces 73(2):
332-338.
[22] Kuppusamy, P., et al. (2014). "Biosynthesis of metallic
nanoparticles using plant derivatives and their new
avenues in pharmacological applications – An updated
report." Saudi Pharmaceutical Journal.

955
IJRITCC | April 2016, Available @ http://www.ijritcc.org

_______________________________________________________________________________________

