
CHAPTER III 

3.1 Experimental 

3.1.1 Materials used 

Methyl methacrylate, acrylic acid and styrene were purchased from Merck India Ltd. 

Decyl alcohol and toluene was procured from S.D fine Chern. India Ltd. and benzoyl 

peroxide (BZP) from LOBA chemicals. Methyl methacrylate, toluene and benzoyl peroxide 

were used after purification following the method as stated in Chapter III of Part I of this 

thesis. Styrene, acrylic acid, decyl alcohol and Sunflower oil (commercial grade) was used as 

such. Base oils were collected from Indian Oil Corporation Ltd., Dhakuria, Kolkata and 

Bharat Petroleum Corporation Ltd., Matigara, Darjeeling. 

3. 1.2 Preparation of copolymer and homopolymers 

The polymerization was carried out in a four necked round bottom flask equipped 

with a stirrer, condenser, thermometer, an inlet for the introduction of nitrogen and a 

dropping funnel through which to add styrene drop wise. In the flask, desired mass of 

sunflower oil and initiator benzoyl peroxide (BZP) was placed followed by desired mass of 

styrene was added drop wise for 3 h in the presence of toluene as solvent. The reaction 

temperature was maintained at 353 K for 6 h. At the end of the reaction time, the reaction 

mixture was poured into methanol with stirring to terminate the polymerization and 

precipitate the polymer. The polymer was further purified by repeated precipitation of its 

hexane solution by methanol followed by drying under vaccuum at 313 K. Polymer of 

Sunflower oil and copolymer of sunflower oil with Decyl acrylate (DA) and also with Methyl 

methacrylate (MMA) were synthesis in the same way. 

3.1.3 Spectroscopic measurements 

Spectroscopic: IR spectra were recorded on a Shimudzu FT-IR 8300 spectrometer 

using 0.1 mm KBr cells and the spectra were recorded at room temperature within the wave 

number range 400 to 4000 cm-1
• NMR spectra were recorded in Brucker Avance 300MHz 

FT-NMR spectrometer using 5mm BBO probe. CDCh was used as solvent and TMS as 

reference material. 
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3.1.4 Viscometric measurements 

Viscometric properties were determined at 40°C in toluene solution, usmg an 

Ubbelohde OB viscometer. Experimental determination was carried out by counting time 

flow at least eight different concentration of the sample solutions. The time flow of the 

solution was manually determined by using a chronometer. In the single point measurement 

the lowest value of solution concentration was chosen for the calculation. For the viscosity

average molecular weight determination, the constants K = 0.00387 dl/g and a= 0.725 were 

employed in Mark Houwink- Sukurda relation [24, 25]. Determination of intrinsic viscosity 

and viscometric parameters by using different equation Huggins, Kraemers, Martin, Schulz

Blaske, Solomon-Ciuta, and Deb- Chanterjee equation (equation 2 to 6) and Mark Houwink 

- Sukurda relation (equation 1) mentioned in Part 1, Chapter 1. 

3.1.5 Thermo gravimetric analysis (TGA). 

The thermo grams in air were obtained on a mettler T A - 3000 system, at a heating 

rate of 1 0 °C I min. 

3.1.6 Biodegradability test 

In this work we studied the biodegradability of the prepared polymer samples (both 

the copolymer and homopolymer) against five different fungal pathogens namely 

Calletotricheme camellia, Fussarium equisitae, Alterneria alternate, Colletrichum 

gleosproides and Curvularia eragrostidies. All experiments were performed in petridishe', 

and were incubated at 37° C for 30 days after addition of definite weight of polymer samples. 

The fungal growth was confirmed by a change of yellow to blackish. Culture media for 

fungal strains were prepared by mixing suitable proportions of potato extract, dextrose and 

agar powder. All glass apparatus, culture media were autoclaved before use. The whole 

process was carried out in inoculation chamber. After 30 days polymer samples were 

recovered from the fungal media and washed with chloroform, purified and dried in an open 

vesseL The dried samples were weighed [26]. 
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3.1. 7 Evaluation of prepared polymer as pour point depressant in base oils 

The prepared additives were evaluated as pour point depressant using base oils (B01 

and B02) each of them collected from two different sources (S 1 and S2), through the pour 

point test according to the ASTM-D-97 method using WIL-4 71 cloud and pour point test 

apparatus model 3 (India). The effect of additive concentration was investigated by using 

different doping concentrations. The experimental data were noted by taking an average of 

three experimental results under identical conditions 

3.1.8 Evaluation of prepared polymer as viscosity index improvers in base oils 

The various blends were prepared by using two different types of base stock (BO 1 

and B02). Viscosity index of these oils were calculated to ASTM D2270-87 method using 

viscosity index calculator. The kinematic viscosity of the polymer doped base oils were 

determined at 40°C and 100°C. Range of concentration of the additives (in lube oils) used to 

study the effect of concentration on VI of the lube oil, were from 1 to 5% (w/w). 
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