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Abstract

Renewable fuel produced from used cooking oil has gained momentum
worldwide as a replacement for conventional fuel, offering significant carbon

emission reductions during its life cycle.

Used cooking oil is considered to be one of the most important feedstocks to
be used in biodiesel production, not only because the destination of these materials
in the production of fuels does not affect other markets, such as the food market, as
vegetable oils do, but also because its high wide availability and low cost that allow
reduction in biodiesel production costs, since cost remains one of the main

drawbacks of biodiesel when compared to conventional fuels.

The production of biodiesel from used cooking oil involves five stages:
collection, pre-treatment, transesterification of used cooking oil, and purification of

the product.

The production of biodiesel by oil transesterification is generating a fuel with
a high heating value and cetane number, which also mitigates unwanted emissions
such as particulate matter, carbon monoxide, sulfur oxides and aromatic
hydrocarbons. Nevertheless, the costs of the process are higher than the fossil fuel

refining, mainly because of the cost of the crops.

The first chapter addresses the characteristics of used cooking oil that are
important to determine the quality and suitability of biodiesel that will be produced.

challenges facing the collection system of used cooking oil.

Chapter two explains the pretreatment process of used cooking oil before

entering the biodiesel production unit which consists of filtration with cellulosic
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materials, drying by heating or silica gel, and esterification with methanol to convert

free fatty acids into methyl esters.

Chapter three investigates the benefits and constraints of the process of

transforming waste cooking oil into biodiesel, while

Chapter four investigates the technologies for converting used cooking oils
into biodiesel, the most important of which are hydrotreating, gasification, pyrolysis,

and transesterification.

Chapter five provides a comprehensive overview of major bio-fuel production
projects around the globe that utilize used cooking oil as part of their feedstock,
including operational facilities as well as planned and proposed projects. Each

project listing includes the location, production capacity, and key partners.

The study concludes that investing in converting used cooking oil into
sustainable biofuel not only contributes to maximizing the use of natural resources
but is also a strategic solution for protecting the environment, reducing greenhouse
gas emissions, and enhancing energy security by providing an alternative backup to
conventional fuels. It also plays a role in supporting the national economy by
creating new job opportunities. The study also emphasized the importance of
governments in issuing legislation regulating the collection of used cooking oil and

setting standards and specifications for the produced biofuel.
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