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ABSTRACT 

 

The research works in this thesis entitled “Synthesis and performance evaluation of 

organic polymeric additives for lube and crude oils’’ begun from August’ 2015. The main 

focus was on developing multifunctional polymeric additives for lube oil and crude oil as 

well. Development of multifunctional additive has been a vast area of research in modern 

automotive industry. An introduction about the whole research work, its background and 

objective has been provided in Chapter I. 

 

In Chapter II, performance of some polymeric additives were evaluated in lube oil, 

special emphasis was given to draw a line of relation between their preparatory method and 

performance. In Chapter II.A, polymer blending method was utilised to develop a new 

polymeric additive. Polymer blending has attracted much attention as an easy, cost–effective 

and less time–consuming method for developing new polymeric materials enriched with 

versatile commercial application. In addition, polymer blends are supposed to carry better 

thermal and mechanical properties compared to their parent polymers. Here in this work, a 

polymer blend of two copolymers – one of vinyl acetate and octyl acrylate and another of 

methyl methacrylate and dodecyl acrylate were prepared and characterised by FT–IR and 

NMR spectroscopy. 
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[The work has been published: Ghosh, P. & Yeasmin, S. (2019). Pet. Sci. Tecnol, 37:845] 
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The molecular weight was determined by Gel Permeation Chromatography (GPC). A 

comparative study between the blend and its parent copolymers, in terms of their mechanical 

property as well as their performance as flow improver in lube oil has been provided here. 

 

In Chapter II.B, the amount of initiators used in polymerisation processes and its 

effect on the performance of prepared polymers has been highlighted. Here, homopolymers 

of isodecyl acrylate and its copolymers with styrene have been prepared using various 

percentages of the initiator whether BZP or AIBN following free radical polymerisation 

process. The performance of the prepared polymers in lube oil as pour point depressant 

(PPD), viscosity index improver (VII) and also their shear stability have been evaluated to 

draw a comparison between the performance of the polymers prepared using different 

percentages of initiator whether BZP or AIBN. 
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Chapter III deals with crude oil, its handling problems and effective remedial 

methods using polymeric additives. Crude oil, basically the unprocessed oil, consists of 

mainly paraffin, aromatic hydrocarbons, asphaltenes, sulphur and various heavy metals may 

be present in it depending upon the geological background. But storage and transportation of 

crude suffer a lot of trouble due to its high viscosity and wax deposition especially at low 

temperature. Deposited wax gradually immobilizes the oil. Despite such problems, heavy and 

even extra heavy crude oil has attracted much attention to satisfy the ever increasing demand 

of energy all over the world. To overcome the problems, a number of flow improvers (FI) or 

pour point depressants (PPD) have been prepared. But still it is a challenging aspect of this 
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research area to find out the perfect dosage of the additives with minimum cost and improve 

the efficiency of the conventional additives. In Chapter III.A, homo polymer of decyl 

methacrylate and its copolymers with styrene and vinyl acetate separately at different 

percentage composition in the presence of benzoyl peroxide (BZP) as initiator have been 

prepared. All the prepared polymers are characterised by FT–IR and NMR. The molecular 

weight was determined by Gel Permeation Chromatography (GPC). The performance of the 

prepared additives in crude oil was evaluated as flow improver (FI) or pour point depressant 

(PPD). 
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[The work has been published: Yeasmin, S., Hoque, M. & Ghosh, P. (2018). Chem. J., 3:333] 

 

Another work has been performed on the crude oil using polymer blend this time 

depicted in Chapter III.B. Since polymer blending process has been emerged as an 

economic and easy process to develop better polymeric materials with higher thermal and 

mechanical stability, polymer blend has been evaluated here as flow improver and viscosity 

modifier for crude oil in comparison to its parent copolymers. In addition, shear stability was 

also measured to for both the blend and its parent copolymers in the crude oil to establish 

better mechanical stability against stress of the former. 

[The work has been published: Ghosh, P. & Yeasmin, S. (2019). Pet. Sci. Tecnol, doi: 
10.1080/10916466.2019.1697287] 
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In Chapter IV, ionic liquids (ILs) have been evaluated as additives for both the lube 

oil and crude oil. ILs have come out as a promising lubricant additive in base oil during the 

past few years especially due to their low volatility, non–flammability, thermal stability, 

moisture stability and miscibility with organic compounds. Anti–wear and anti–corrosion 

activities of ILs were extensively explored in various studies. 

 

Chapter IV.A investigates whether the flow improvement property and shear 

stability of a polymeric additive can be affected when blended with an IL. A comparative 

study is given here on the properties as pour point depressant (PPD), viscosity index 

improver (VII) and shear stability in terms of PSSI values of the acetate–based polymer, 

imidazolium–based IL and their blend separately when added to a base oil. 
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In crude oil extraction and transportation also, ILs are the new addition which has got 

enough potential to be emerged out as an effective, environment friendly multifunctional 

additive. On the other hand polymers have already gained a prominent position in this field 

with tremendous applicability over the years whether as PPDs, viscosity index improvers 

(VIIs) or as additives with high shear stability. In Chapter IV.B, an IL doped polymeric 

additive has been developed for crude oil to evaluate its performance as PPD, VII and also its 

shear stability in comparison to the individual performance of its parent polymer and the IL 

in the same crude oil.  

 

 

 

 

 


