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ABSTRACT 

The present study is focused on preparation and characterization  of  4:1 (EC-PVC) Ethyl Cellulose - Polyvinyl Chloride  polyblends 

thin films of pure and doping with different weight ratio of Salicylic Acid (SA) and the isothermal evaporation technique used for its 

preparation. In order to investigate properties of the prepared samples were characterized by Fourier Transform Infrared Spectroscopy 

(FTIR) techniques. 
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INTRODUCTION:  

In recent years, considerable progress has been made to enhance the electrical conductivity, electrochemical and 

mechanical stability of these polymer electrolyte materials to be utilized for various applications like solid state 

batteries, fuel cells, sensors, super capacitors, electro chromic display devices, photo electrochemical solar cells etc. [1-

4]. The conducting polymer composites and blends have attracted the attention of material researchers, with increase 

in interest in obtaining properties that are intermediate between those of homo polymers [5,6]. Generally polyvinyl 

chloride (PVC) is being used for the consumer products like cables, pipes, window frames, packaging bottles, Hit cards 

and audio recording. It is also used in car interiors and in hospital as medical disposables. The presence of chlorine in the 

PVC structure is the reason of its better properties like fine resistance and durability. Dielectric properties and surface 

morphology of proton irradiated ferric oxalate dispersed PVC films has been studied [7].  A lightweight, rigid plastic in 

its pure form, it is also manufactured in a flexible "plasticized". Polyvinyl chloride (PVC) is one of the most important 

commercial polymer that have wide range of applications[8]. 

Due to accessibility to basic raw materials and to its properties incorporating plasticisers, the rigid PVC makes the soft 

PVC products and it has been used in cable and wire covers, chilldren toys and medical devices. [9] PVC’s relatively 

low cost, biological and chemical resistance and workability have resulted in it being used for a wide variety of 

applications. It is used for sewerage pipes and other pipe applications where cost or vulnerability to corrosion limits the 

use of metal. With the addition of impact modifiers and stabilizers, PVC scrap has become a popular material for 
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Chloride Polyblends Thin Films; International Journal of Research in Science and Technology, Jan-Mar 2023, Vol 13, Issue 1, 87-96, DOI: 

http://doi.org/10.37648/ijrst.v13i01.010 
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window and door which is 50% less than the cost of wooden window and door. By adding plasticizer, it can become 

flexible enough to be used in cabling applications as a wire insulator. It has been used in many other applications. 

Ethyl cellulose is thermoplastic water insoluble, organic solvent soluble cellulose either the result from the reaction with 

ethyl chloride with alkali cellulose has wide variety uses because ethyl cellulose is tough stable to heat, flexible even at 

very low temperature, soluble in wide range of organic solvent, widely compatible with waxes, resins and plasticizers. 

Ethyl cellulose tends to harden and toughen most composition in which it is compatible. It is versatile, in that it can be 

formulated for many varied uses of tailored to specific uses. 

EC is used for many application due to its activeness [10,11] EC is already extensively used for films thickening agents 

[12,13]. It is compatible with other polymers and plasticizers and can therefore be used to make waterproof films 

[14,15]. 

It is resistant to dilute and concentrated alkali and to salt solutions. The excellent electrical properties of ethyl cellulose 

combined with its good thermo-stability, outstanding flexibility, and toughness account for its use in cable lacquers. It 

is also used in plastics for electrical insulation [16-19]. Ethyl cellulose is used as an ingredient of lacquers, gel lacquers, 

melts, varnishes, adhesive, latexes and pharmaceuticals coating. The present study is focused on preparation and 

characterization  of  4:1 (EC-PVC) Ethyl Cellulose - Polyvinyl Chloride  polyblends thin films of pure and doping with 

different weight ratio of Salicylic Acid (SA) and the isothermal evaporation technique used for its preparation.  

EXPERIMENTAL TECHNIQUES  

The two polymers EC and PVC were taken in the different weight ratios  4:1 dissolved in a common solvent 

Tetrahydrofuran (THF). Then the poly-blend films of EC-PVC pure and doped with salicylic acid (SA) in different 

weight percentage (5%, 10%, 15%, 20%, 25%) were prepared. The solution was kept for 3-4 days to allow polymers to 

dissolve completely to yield uniform solution. A glass plate (15X15 cm) thoroughly cleaned with water and later with 

acetone was used as substrate. To achieve perfect levelling and uniformity in thickness of films, a pool of mercury was 

used. The solution was poured on glass plate and allowed to spread uniformly in all direction on substrate. The whole 

assembly was placed in a dust free chamber at room temperature. The solvent in the solution was thus allowed to 

evaporate completely and get air-dried. The film on the glass substrate was then removed and cut in to small pieces of 

suitable size. In this way the films were prepared by isothermal evaporation technique [20-23] given in the following 

flow chart Fig.2.1. Further it was dried for three days to remove any traces of solvent. 
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Fig. 2.1 : Flowchart of Preparation of EC-PVC Polyblend thin films 

The present study has been carried out with the following samples shown in table 2.1 

Table 2.1  Sample Code of EC-PVC Polyblend thin films 

1) EC-PVC + 0% Salicylic Acid 4:1 EC-PVC SA(0) 

2) EC-PVC + 5% Salicylic Acid 4:1 EC-PVC SA(5) 

3) EC-PVC + 10% Salicylic Acid 4:1 EC-PVC SA(10) 

4) EC-PVC + 15% Salicylic Acid 4:1 EC-PVC SA(15) 

5) EC-PVC + 20% Salicylic Acid 4:1 EC-PVC SA(20) 

6) EC-PVC+ 25% Salicylic Acid 4:1 EC-PVC SA(25) 
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RESULTS AND DISCUSSION  

Fourier Transform Infrared Spectroscopy (FTIR) 

In the present work IR spectra of all samples were recorded on Shimadzu IR Affinity Model. If two polymers are 

completely incompatible, each individual polymer does not recognize, in infrared spectral terms, the existence of the 

other in the blend. On the other hand, if the polymers are compatible, there should be considerable differences between 

the infrared spectrum of the blend and the spectra of the pure components. These differences would be derived from 

chemical interactions resulting in band shifts and broadening. In this study the FTIR of samples containing EC-PVC in 

ratios i.e. 4:1 doped and undoped with SA with the resolution of the measurements was 4 cm-1.   

In Fig. 3.1, FTIR spectroscopy was used to examine the interaction between 4:1 EC–PVC blend in which Fig. 3.1(a) 

shows interaction between 4:1 EC–PVC blend without dopant. The absorption bands at 2965 cm-1 and 2890 cm-1 are 

assigned to asymmetric and symmetric stretching bond of C–H in PVC respectively. The peak at 1178 cm-1, 1998 cm-1 

are attributed C–O–C stretching and C–H bending in EC respectively. The peak at 1738 cm-1, 607 cm-1, 1265 cm-1, 1310 

cm-1 are attributed to C=O stretching, C–H wagging, bending of C–H near Cl, CH2 deformation in PVC respectively. 

Fig. 3.1(b-f) shows FTIR spectroscopy used to examine the interaction between 4:1 EC–PVC blend with dopant. The 

peak at 1177 cm-1, 1175 cm-1, 1175 cm-1, 1170 cm-1, 1168 cm-1, are attributed to C–O–C stretching of EC in cases of 

4:1 EC-PVC SA (5), EC-PVC SA (10), EC-PVC SA (15), EC-PVC SA (20), EC-PVC SA (25) respectively. The peak 

at 1614 cm-1, 1554 cm-1 for EC-PVC SA (5) are assigned to C=C stretching in SA. Peak at 762 cm-1, EC-PVC SA (5) 

is attributed to C–H bending in SA. As concentration of SA increases peak at 1614 cm-1, 1554 cm-1, 762 cm-1 shifted to 

higher wavelength.  

 

Fig. 3.1 (a) 4:1 EC-PVC SA(0) 
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Fig. 3.1 (b) 4:1 EC-PVC SA(5) 

 

Fig. 3.1 (c) 4:1 EC-PVC SA(10) 
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Fig. 3.1 (d) 4:1 EC-PVC SA(15) 

 

Fig. 3.1 (e) 4:1 EC-PVC SA(20) 
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Fig. 3.1 (f) 4:1 EC-PVC SA(25) 

 

Fig. 3.1 (a-f) : FTIR Spectra of 4:1 EC-PVC System 

Standard Vibrations in EC and PVC 

Table 3.1, 3.2 and 3.3 consist of major infrared bands in (EC - PVC) blends doped with SA. 

Table 3.1 Major infrared bands of Ethyl Cellulose (EC) 

Wave Number 

(cm-1) 

Assignment References 

1052 C–O–C stretching [24] 

1081 C–O Stretching  [25] 

1369 C–H bending [24] 

1324 C–O–H Stretching [25] 

1610 C=O Carbonyl Stretching [25] 

2917 CH2 asymmetric Stretching [25] 

2880 & 2970 C–H Stretching  [24] 
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Table 3.2 Major infrared bands of Polyvinyl Chloride (PVC) 

Wave Number 

(cm-1) 

Assignment References 

2972 & 2910 CH2 asymmetric Stretching [26] 

1717  C=O [27] 

615, 700 C–Cl Vibration [27] 

1272 C–H rocking [27] 

1250 C–H bending [26] 

1325 CH2 deformation [27] 

2960 C–H stretching [28] 

1074 C–H rocking [29] 

 

 

Table 3.3  Major infrared bands of Salicylic Acid (SA) 

Wave Number 

(cm-1) 

Assignment References 

2999-3004 C–H Stretching [30] 

1652-1670  C=O asymmetric Stretching [31] 

759-669  C–H bending [30] 

1386 C=O symmetric Stretching [31] 

1324 O–H bending [30] 

3233 O–H stretching [31] 

1296 C–O stretching [31] 

 

CONCLUSIONS 

Fourier Transform Infrared Spectroscopy (FTIR) is the most widely used method to characterize polymer structure. It 

was used to study hydrogen bonding in polymer blends. From spectra, it was observed that in blends all important 

characteristics peaks of virgin EC and virgin PVC reappear, that indicates formation of EC-PVC blends. After doping 

blends shows some extra peaks which show presence of Salicylic acid. As doping concentration increases peak shifted 

to higher wavelength but its intensity decreases in the blends.  From the FTIR spectra recorded on these films, several 
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changes in the absorption bands, appearance of new bands along with changes in the intensities of existing peaks and / 

or their disappearance directly indicates the complexation of EC-PVC polymer blend with the Salicylic acid. 
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