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Short Communication 

Tetranuclear Copper (II) schiff base complexes as new 

precursor for synthesis of CuO nanoparticles by solid-state 

thermal decomposition 
 

 

 

ABSTRACT 

 
   In this paper, we used tetranuclear copper (II) Schiff base 

complexes, [Cu4 (μ-sal2hn) (μ-N3)2(N3)2] (1) and [Cu4 (μ-salophen) (μ1, 1-

N3)2(N3)2] (2), as new precursor in solid-state thermal decomposition for 

the synthesis of CuO nanoparticles. The crystallinity, purity and 

morphology of the CuO nanoparticles were characterized by Fourier 

transform infrared (FT-IR), X-ray diffraction (XRD) and scanning 

electron microscopy (SEM). 
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INTRODUCTION 
 

 Copper (II) oxide nanoparticles have been of considerable 

interest due to the role of CuO in antibacterial activity [1], 

electrocatalytic application [2] and interaction with amino acids [3]. 

There are several methods to prepare CuO nanoparticles, such as 

electrochemical reduction [1], hydrothermal and alcothermal reaction 

[2, 3], solid-state thermal decomposition [4], microwave irradiation [5] 

and etc. [6-12]. Currently, the solid-state thermal decomposition of 

Schiff base complexes as new precursors is being used more and more 

[13-15], and as compared to conventional methods, it is much faster, 

economical and cleaner. Although CuO can be prepared using a 

number of methods [1-12], it still remains a major challenge to develop 

a facile, inexpensive and nontoxic route for the synthesis of CuO [16].   

In this study, we decided to use simple, low-cost, green and 

reproducible process for the preparation of CuO nanoparticles from 

tetranuclear copper (II) Schiff base complexes as new precursors 

(Scheme 1).  
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Scheme. 1. Chemical structure of Cu (II) Schiff base complexes 

 

 

EXPERIMENTAL 
 

Materials and characterization 

 All reagents and solvents for synthesis and 

analysis were commercially available and used as 

received without further purifications. Fourier 

Transform Infrared spectra were recorded as a KBr 

disk on a FT-IR Perkin–Elmer spectrophotometer. 

X-ray powder diffraction (XRD) pattern of the 

complex was recorded on a Bruker AXS 

diffractometer D8 ADVANCE with Cu-Kα 

radiation with nickel beta filter in the range 2θ = 

10

–80


. Scanning electron microscopy (SEM) 

images were obtained on Philips XL-30ESEM. 

Tetranuclear copper (II) Schiff base complexes 

were prepared by the some procedure [17, 18]. 

 

Preparation of CuO nanoparticles 
The complexes were loaded in to a crucible 

and then were placed in oven and heated at a rate of 

10ºC/min in air. Nanoparticles of CuO were 

synthesized at 500ºC after 3 h, washed with ethanol 

and dried at room temperature. The synthesized 

CuO nanoparticles were characterized by FT-IR, 

XRD and SEM. 

 

 

RESULTS AND DISCUSSION 
 

 A strong absorption band at 565 and 542 

cm
-1

 in the FT-IR spectra of CuO nanoparticles 

assigned to the vibrations of the Cu-O stretching 

functional group [2]. This band, and the absence of 

stretching vibrations of CH, C=N and other groups 

of the ligand in the FT-IR spectra confirmed the 

prepared of CuO nanoparticles [2]. 

 Figure1a and b shows the XRD patterns 

for the CuO nanoparticles obtained from solid-state 

thermal decomposition of tetranuclear copper (II) 

Schiff base complexes 1 and 2. All of the 

diffraction peaks can be clearly indexed to the 

monoclinic structured CuO. No other impurities 

were detected by XRD analysis, indicating the high 

phase purity of the CuO nanoparticles [2]. 

 The detailed morphology and structure of 

CuO nanoparticles were future characterized by 

SEM. Figure 2a and b shows SEM images of CuO 

nanoparticles. Figure 2b show these nanoparticles 

have irregular shape and their distribution is not 

uniform. The nanoparticles are stable in air and did 

not convert into any other compounds. 

 

 
 

Fig. 1. XRD patterns of the as-prepared CuO nanoparticles from  (a) 

and  (b) 
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Fig. 2. SEM images of the as-prepared CuO nanoparticles 

from 1 (a) and 2 (b) 

 

 

CONCLUSIONS 
 

In summary, we have successfully 

prepared CuO nanoparticles by solid-state thermal 

decomposition of tetranuclear copper (II) Schiff 

base complexes. The as-prepared CuO 

nanoparticles exhibit irregular in size and shape. In 

addition, this method is simple, facile, inexpensive, 

nontoxic and safe to use, can be applied as a 

general method for the preparation of other 

transition metal oxide nanoparticles. 

 

 

ACKNOWLEDGEMENTS 
 

We are grateful to the Golestan 

University for partial support of this work. 

 

 

REFERENCES 
  

[1] Jadhav S., Gaikwad S., Nimse M., Rajbhoj 

A., (2011), Copper oxide nanoparticles: 

Synthesis, characterization and their 

antibacterial activity. J. Clust. Sci. 22: 121-

129.  

[2] Jia W., Reitz E., Shimpi P., Rodriguez 

E.G., Gao P.-X., Lei Y., (2009), Spherical 

CuO synthesized by a simple hydrothermal 

reaction: Concentration dependent size and 

its electrocatalytic application. Mat. Res. 

Bull. 44: 1681-1686. 

[3] El-Trass A., Elshamy H., El-Mehasseb I., 

El-Kemary M., (2012), CuO nanoparticles: 

Synthesis, characterization, optical 

properties and interaction with amino acids. 

Appl. Sur. Sci. 258: 2997-3001. 

[4] Safarifard V., Morsali A., (2012), 

Sonochemical syntheses of a nano-sized 

copper(II) supramolecule as a precursor for 

the synthesis of Copper(II) Oxide 

nanoparticles. Ultrason. Sonochem. 19: 

823-829. 

[5] Wang H.W., Xu J.Z., Zhu J.J., Chen H.Y., 

(2002), Preparation of CuO nanoparticles 

by microwave irradiation. J. of. Crys. 

Growth. 224: 88-94.  

[6] Srivastava A.K., Tiwari P., Kumar A., 

Nandedkar R.V., (2004), Growth of copper 

oxide nanorods. Curr. Sci. 86: 22-23. 

[7] Razavi R.S., LoghmanEstarki M.R., 

(2012), Synthesis and characterization od 

copper oxide nanoparticles within zeolite 

Y. J. Clust. Sci. 23: 1097-1106. 

[8] Wang W., Varfhese O.K., Ruan C., Paulose 

M., Grimes C.A., (2003), Synthesis of CuO 

and Cu2O crystalline nanowires using 

Cu(OH)2 nanowire templates. J. Mater. 

Res. 18: 2756-2759.  

[9] Jiang X., Herricks T., Xia Y., (2002), CuO 

nanowires can be synthesized by heating 

copper substrates in air. Nano Lett. 2: 1333-

1338. 

[10] Suramwar N.V., Thakare S.R., Khaty N.T., 

(2012), Synthesis ans catalytic properties of 

nano CuO prepared by soft chemical 

method.  Int. J. Nano Dimens. 3: 75-80. 



Int. J. Nano Dimens. 5(6): 583-586 (Special Issue) 2014                                                                                                 Dehno Khalaji et al. 

        

 

 
586 

 
Submit your manuscript to www.ijnd.ir   

 

[11] Sabbaghi S., Heydari O., Parvizi M.R., 

Saboori R., Sahooli M., (2012), Effect of 

temperature and time on morphology of 

CuO nanoparticle during synthesis. Int. J. 

Nano Dimens. 3: 69-73. 

[12] Wu H.-Q., Wei X.-W., Shao M.-W., Gu J.-

S., Qu M.-Z., (2002), Synthesis of copper 

oxide nanoparticles using carbon nanotubes 

as templates Chem. Phys. Lett. 364: 152-

156. 

[13] Khansari A., Enhessari M., Salavati-Niasari 

M., (2013), Synthesis and characterization 

of nickel oxide nanoparticles from 

Ni(salen) as precursor. J. Clust. Sci. 24: 

289-297. 

[14] Khalaji A.D., (2013), Preparation and 

characterization of NiO nanoparticles via 

solid-state thermal decomposition of 

nickel(II) Schiff base complexes 

[Ni(salophen)] and [Ni(Mesalophen)]. J. 

Clust. Sci. 24: 209-215. 

[15] Khalaji A.D., (2013), Preparation and 

characterization of NiO nanoparticles via 

solid-state thermal decomposition of Ni(II) 

complex. J. Clust. Sci. 24: 189-195. 

[16] Reitz T.L., Lee P.L., Czaplewski K.F., 

Lang J.C., Popp K.E., Kung H.H., (2001), 

time-resolved xanes investigation of 

CuO/ZnO in the qxidative methanol 

reforming reaction. J. Catal. 199: 193-201.  

[17] Khalaji A.D., Hadadzadeh H., Fejfarova 

K., Dusek M., (2010), Metal-dependent 

assembly of a tetranuclear copper(II) 

complex versus a 1D chain coordination 

polymer of cobalt(III) complex with N2O2-

chelating Schiff-base ligand: Synth. 

Charac. Crys. Struc. 29: 807-812. 

[18] Khalaji, A.D., Triki, S., (2013), Synthesis, 

characterization and crystal structure of 

tetranuclear copper(II) complex [Cu4(μ-

Salophen)2(μ1,1-N3)2(N3)2] with alternating 

μ1,1-azido and phenoxo bridges, Russ. J. 

Coord. Chem. 38:579-582. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Cite this article as: A. A. Dehno Khalaji et al.: Tetranuclear copper (II) Schiff base complexes as new precursor for 
synthesis of CuO nanoparticles by solid-state thermal decomposition. 

Int. J. Nano Dimens. 5(6): 583-586 (Special Issue) 2014. 


