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Abstract 

Biologically, the nanoparticles of copper synthesized by aqueous leaves extract of 

Cono- carpus erectus L. The copper nanoparticles appear rapidly with change in color 

when the leaf extract mixed with CuSO4 (0.1mM). The copper nanoparticles were 

character- ized by UV Visible Absorption Spectrometer (UV-S), X-Ray Diffraction 

(XRD), Fourier Transform infrared (FTIR), and Scanning Electron Microscopes (SEM). 

By using UV-S, the wave length was around 400 nm, while the size of copper 

nanoparticles was around 39 nm characterized by XRD and SEM. The technique of 

FTIR showed the presence of active sites for alcoholic, phenolic, amines and other 

compounds. 

Keywords:Conocarpus sp., Copper nanoparticles, UV-S, XRD, FTIR, SEM, Aque- ous 

extract. 

 

 

 

 

1 -Introduction 

The copper nanoparticles were synthesized by chemical reducing agents with 

different sizes depending on the concentration of these agents [1].  In recent years, the 

copper nanoparticles synthesized biologically by plants, because of their availability, easy 

handling, the safety of it, and for the wide range of biomolecules like alkaloids, 

terpenoids, phenols, flavonoids and others which are important in synthesis of 

nanoparticles [2]. 
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The nanoparticles have special characteristics as the large surface area, high ability to 

reaction with substrate, different in shape and size of particles. For these characteristics, 

the nanoparticles are used in many application as cell picturing, transport of drugs inside 

the target tissue, cancer treatment, and some of them effect negatively on microorganisms 

growth [3] [4] [5]. 
 

Some researches referred that the copper is widely used in electronical, optical, and 

medical applications, also is used as antifungals and antibacterial [6]. Copper is 

important in some applications such as food package and water treatments because of its 

toxic effect on microorganisms and at the same time its safe for human [7]. 

 

Conocarpus sp. leaf extract used in treatment of anemia, fever, diarrhea and other 

diseases because it rich with antioxidants. This plant easy to reproduce and distribute, also 

is capable to resist the difficult environments such as salty soils, drought, high temperature 

and biotic factors [8] [9]. The aimed of the study is synthesized a copper nanoparticles by 

using a simple and safe method with a wide spread plant leaves extract is the Conocarpus 

erectus L. 

 

2 -Materials  and Methods 

3 -Leaves collection 

The leaves of Conocarpus erectus L. are collected, washed, dried under room 

temperature, then grind well and stored for using at time. 

 

4 -C. erectus L. leaves extraction 

Prepared 5% (w/v) of dried leaves with boiling distilled water (d/H2O) for 5 minutes, 

filtered with 3 layers of gauze, after that, filtered with a filtration paper no. F2042. The 

filtration stored in fridge for using at time. 

 

5 -Copper  nanoparticles preparation 

Mixed 30 ml of leaves extract (5%) with 170 ml of CuSO4.5H2O (0.1 mM), when color 

of mixture is changes, determined the wavelength by UV-S (T80 UV/Vis spectrometer, 

Shi- madzu), the mixture centrifuged at 12000 rpm for 15 minutes. The supernatant 

discharged and then added the d/H2O to the precipitation [10]. These steps repeated 3 

times. At the last step, the precipitation dried, then performed the following techniques:  

XRD (DX-2700,  X-Ray Diffractometer),  FTIR (IR Affinity-1, Shimadzu), 
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SEM (inspect S50 FEI Company, Netherland) and determined the energy dispersed X-ray 

(EDX) by using SEM. These techniques are important to determine the nanoparticles for 

many elements [11] [12] [13]. 

 

6 -Results  and Discussion 

7 -Coloring change 

There was a change in color from red to yellow with appearance of red precipitation 

(Fig.1) in few minutes after the mixing of CuSO4 (0.1 mM) with leaf extract of C. erectus 

L. (5%). Depending on this result, the change in color is the first note in nanoparticles 

syn- thesis biologically. The color change takes place rapidly within few minutes that is 

very short duration, when it compared with some researches [14]. The purification of 

copper nanoparticles showed a powder with black color (fig.2). Depending on plant 

species the color is change, some may be blue as in Eucalyptus sp. [14] 
 

 

8 -UV-Vis  spectra Analysis 

By UV-Vis spectroscopy, the wave length of copper nanoparticles was in between 

390 and 400 nm, the highest absorption peak was at 395 nm by C. erectus L. leaf extract 

(Fig. 3). There was a range in wave lengths depending on the plant type and extraction 

method, also the broadness of absorption peak is reflect the wide size nanoparticles 

distribution, where the peak of copper nanoparticles absorption was around 560 nm, 

which synthesized by different salts of copper treated with papaya extract [15]. 
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9-XRD 
 

As in figure 4 which is showed the patterns of diffraction of X-ray by copper nanopar- 

ticles. In this technique the angles were between 26.8 Å and 31.6 Å. Depending on the 

Scherrer equation: D=kλ/β cosθ, where D is the particle size, k is the Scherrer’s constant 

(0.9 to 1.0 for spherical particle), β the width at half maxima of peaks in XRD, θ the cor- 

responding angle for peaks and λ is the x-ray wavelength, the size of copper nanoparticles 

is around 39 nm at angle 26.8 Å. This size of copper nanoparticles in near to the result of 

Kulkarni et al., (2015) which was 38.62 nm, but is very far from others [15] [10]. 

 

9 -FTIR 

By this technique, the chemical biomolecules in leaf extract alone (Fig. 5) and in a 

mixture (Fig. 6) were identified. There was a broad bands at 3441 and 1028 cm−1 which 

indicate the presence of O-H, -NH, -CH2, C=O, and NH2 groups (Fig. 5), while in fig.6; 

there was a shifting in bands. The broad bands at 3427 and 781 cm−1 which illustrates 

the stretching frequency of hydroxyl group indicates the present of it in the surface of 

the copper nanoparticles. The presence of active sites (figures 5 and 6), which are 

responsible as agents for capping and reducing copper as a copper nanoparticle. The band 

at 781 cm−1 may be indicating the presence of copper. The synthesis of copper 

nanoparticles according to [14]. was surrounding by a variety of chemical biomolecules 

such as alcohols, phenols, carboxylic and proteins. 
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10 -SEM 

The copper nanoparticles synthesized by the leaf extract of C. erectus  L. was 

showed  as image of SEM (Fig. 7). The particles showed as monodispersed distribution, 

and the average of copper nanoparticles size was around 39 nm which was equal to 

XRD result. For more determination of copper nanoparticles composition, there was a 

further probed by energy dispersive X-ray (EDX) analysis (Fig. 8). The pattern of 

copper nanoparticles prepared by leaf extract of C. erectus L., indicate the presence of 

Cu and oxygen in a small amount. These techniques were compatible with [15], they 

indicate the presence of copper nanoparticles as pure particles and a small amount of it is 

oxidized which showed by EDX analysis. 
 

 

11 -Conclusions 

The synthesis of copper nanoparticles using leaf extract of C. erectus L. is a simple, 

effi- cient and represent a rapid method. 
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