[ ) Biodiesel is an alternative fuel for diesel engines that is produced by chemically reacting a
vegetable oil or animal fat with an alcohol such as methanol. The reaction requires a catalyst,
® usually a strong base like sodium or potassium hydroxide which facilitates the transesterification

reaction resulting in chemical compounds, methyl esters or fatty acid methyl esters (FAME),
F RO M F IE L D S T O F l | E L S which are the main components of biodiesel. These esters possess properties that make them
suitable for use as a fuel in diesel engines. It is a renewable source of energy that can help reduce

greenhouse gas emissions and minimize

S Anvesh, D Indrajay Ratilal the “carbon footprint” of agriculture. It
School of Agriculture, Lovely Professional university, Punjab 44 <> contributes less to global warming because
A the carbon in the fuel is removed from the air

by the plant feedstock.
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CHARACTERISTICS OF BIODIESEL

Calorific value of biodiesel is approximately equivalent to 37.27 megajoules per kilogram.
Improved lubricating properties.

Biodiesel exhibits a color spectrum spanning from golden to deep brown.

It demonstrates partial miscibility with water.

Biodiesel displays elevated boiling point and diminished vapor pressure.

The density of biodiesel is approximately 0.88 grams per cubic centimeter.

Biodiesel contains less energy compared to conventional diesel.

Methanol soluble

No sulfur dioxide (SO,) emissions.

Elevated flash point (minimum 100°C) and surpasses 130°C (266°F).
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BIODIESEL EMISSION REDUCTION

MECHANISMS
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Biodiesel can be synthesized through three fundamental pathways utilizing oils and fats:

L.

il

IT exhibits elevated cetane levels.
Inherent oxygen content. £
Achieves complete combustion.

Devoid of sulfur.

Lacks aromatic compounds.

Participates in a comprehensive CO, cycle.

Employing base-catalyzed transesterification on the oil.
Direct application of acid catalyzed transesterification on the oil.

iii. Conversion of the oil into its constituent fatty acids, followed by biodiesel synthesis.

The process of generating biodiesel centres around a chemical transformation termed
transesterification. This procedure metamorphoses triglycerides within vegetable oils or animal
fats into biodiesel (fatty acid methyl or ethyl esters) and glycerol.

1.

Triglyceride Structure: Triglycerides are structured around a glycerol molecule
backbone, to which three elongated fatty acids are appended. The nature of these fatty acids
dictates the properties of the fat.

. Esterification Mechanism: The process entails the interaction of triglycerides

with alcohol (typically methanol or ethanol) in the presence of a catalyst. This reaction
disintegrates triglycerides into biodiesel (mono-alkyl esters) and glycerol.

. Alcohol's Role: Methanol or ethanol reacts with the fatty acids in the triglyceride

structure. Methanol yields methyl esters (such as Fatty Acid Methyl Esters or FAME), while
ethanol results in ethyl esters (Fatty Acid Ethyl Esters or FAEE).

. Catalyzing Agents: Robust alkaline catalysts like sodium hydroxide (NaOH) or

potassium hydroxide (KOH) are harnessed to expedite the esterification process. In the
base-catalyzed transesterification approach, sodium hydroxide and potassium hydroxide
are frequently utilized.

. Catalyst Variations for Ethyl Ester Synthesis: When producing ethyl ester

biodiesel (FAEE), potassium hydroxide is often preferred owing to its compatibility with
the reaction.

. Raw Materials: This technique can be extended to an assortment of feedstocks, utilizing

a diverse array of oils or fats such as rapeseed oil, soybean oil, or animal fats as the initial
substance for biodiesel synthesis.

. Rape Methyl Ester (RME): A specific type of biodiesel, termed Rape Methyl Ester

(RME)), is generated by reacting raw rapeseed oil with methanol.
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Fig-1.0: The reaction that produces the esters of biodiesel.
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Fig-1.1: Biodiesel production cycle

PROSPECTS OF BIODIESEL

IN THE FUTURE

Its role should be positioned as an alternate, not a principal, fuel source.

Anticipated valuable ecological gains in both immediate and extended timeframes.

## Persistent challenges concerning stability during storage and cost-intensive transportation
relative to fossil fuels.

Ensuring consistent fuel availability.

Inadequate comprehension of its environmental ramifications, specifically regarding NOx
emissions.

The intricate nature of biomass-based energy systems vis-a-vis the familiar and established
coal and natural gas markets.

Biodiesel offers a compelling remedy to numerous critical issues associated with traditional
fossil fuels. Its renewable character, capacity for diminished greenhouse gas emissions, and
compatibility with current diesel infrastructure position it as a promising substitute. Yet, the
realization ofits potential rests upon addressing challenges such as securing sustainable feedstock
supplies, optimizing production techniques, and mitigating environmental compromises. As
technology progresses and sustainable approaches evolve, biodiesel has the potential to play a
noteworthy part in advancing toward a greener and self-sufficient energy landscape.
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