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Abstract

The reactions between alkenes and organic acids are one of the most important stoichiometric
reactions that find application in chemical and pharmaceutical industries, yielding esters of high
utility. This study aims to compare two primary methods for catalyzing these reactions:
homogeneous and heterogeneous catalysis and thermal catalysis. The results imply that
chemical catalysis provides up to 95% conversion and up to 90% selectivity towards the
targeted product making it ideal for accurate uses. Conversely, comparable thermal catalysis
produced conversion efficiencies of between 70-85%, but offered poor selectivity and
synthesized 15-20% by products along with the main product. The employment of external
promoters such as sulfuric acid or metallic catalysts increases the rate at which the reaction
takes place and still expands the time to be taken for the reaction as opposed to thermal catalysis,
which requires more thermal energy to produce the same level of reaction. Experimental
conditions for each method are explained in detail letting the study be a useful source for
understanding the importance of temperature and reactant concentration in enhancing the
reaction efficiency. The conclusions are kind of predicted that chemical catalysis is suitable for
the high accuracy of applications whereas thermal catalysis is the cost effective and versatile
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for the large-scale industrial utility. The study suggests future research on the synthesis of better
catalysts to improve the process and reduce harm to the environment.

Keywords: Alkenes, Organic Acids, Chemical Catalysis, Thermal Catalysis, Sustainability,
Selectivity.
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