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PEG are shown in Figures 3 and 4. The bands due to the C–O stretching mode 
were merged in the very broad envelope, centered on 1242 and 1089 cm−1 arising 
from C–O, C–O–C stretches, and C–O–H bends vibrations of CuCl2 in PEG [22, 
25, 26]. 

The IR spectra have shown the existence of the van der Waals interactions 
between the chain of PEG and CuCl2.The shift of peaks corresponding to the 
vibrations of the carbonyl group of the polymer to the lower frequency region is 
due to the formation of the coordination bond due to the donor – accepter 
interaction between the O atom of the PEG polymer ligand and ions Cu(II).  

4000 3500 3000 2500 2000 1500 1000 500

30

40

50

60

70

80

90

100

110

528.42

838.40
955.39

1148.37

1288.90

1335.97

1464.40

1640.56

1968.02

2243.03

2693.53

2729.17

2887.18

3431.15T,%

cm
-1

4000 3500 3000 2500 2000 1500 1000 500

40

60

80

100

120

539.85

832.34

949.34

1089.87

1242.51
1353.45

1464.40

1622.41

2869.70

2916.10

3466.11

T, %

cm
-1

 
 

 
As seen from the IR spectra (Figures 5 and 6), the peak characteristic of the 

C=O bond in PVP becomes asymmetric after the addition of metal chlorides, 
which indicates a strong interaction between PVP and Cu (II) ion in the PVP-
CuCl2 complex. The IR spectra of the studied complex based on copper (II) 
chloride and PVP contain a band at 3400 cm-1, which is characteristic of PVP. 
The carbonyl group in PVP is characterized by a peak at 1651 cm-1, broadened 
due to the C=N bond in the lactam ring. This band shifts to 1510–1645 cm-1 in the 
complex [21, 22, 27, 28].  

            
 Figure 5 – The IR-spectrum 

 polyvinylpyrrolidone 
Figure 6 – The IR-spectrum  
of the complex CuCl2-PVP 

  
The differences in the IR spectra of PEG and the PEG-CuCl2 complex, as 

well as PVP and PVP-CuCl2 coordination compound, are observed as a result of 
the donor-acceptor interaction between the O atom in the PEG and PVP polymer 
ligands and the metal ion. 

Figure 3 – The IR – spectrum 
polyethylene glycol 

            Figure 4 – The IR – spectrum 
               of the complex CuCl2-PEG 


