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ABSTRACT

The thesis is devoted to a systematic study on three important aspects of petrochemical
industry, namely, the development of lubricity improvers for ultra-low sulfur diesel (ULSD),
multifunctional additives for engine oil formulations, and polymerization of propylene using
Ziegler Natta catalyst. The former two aspects are relevant to meet the standard norms and
regulations to limit the emission of polluting elements such as S and polar trace components
from fossil fuels without compromising fuel efficiency. In this context, the application of
poly(isobutylene succinic anhydride) derivatives tethered with functionally substituted discrete
siloxanes/polydimethylsiloxanes have been examined for their efficacy as lubricity improvers
in ultra-low sulfur diesel as well as multifunctional additives in base oil. Blends with varying
concentrations of additives have been studied to evaluate physical parameters such as viscosity
index, kinematic viscosity, and density. These blends are found to be useful in improving the
anti-wear and anti-friction attributes of ULSD or base oil. A few examples among the
multifunctional additives understudy have shown significant dispersion efficiency of the blends
on carbon soot in the base oil and exhibit superior activity as compared to the commercial
additive. The results are included in Chapters 3 and 4 of the thesis. In Chapter 5, polypropylene
with characteristic properties has been synthesized using ZN catalyst with an emphasis on

understanding the role of siloxanes/alkoxysilanes as external donors.
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