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Introduction

Biofuel is considered as a solution to substitute
petroleum fuel and to reduce the carbon dioxide
emissions contributing to global warming.
The most known biofuels used are biodiesel,
bioethanol, and biohydrogen extracted from
biomass. For a long time, these biofuels were
produced from edible crops that compete with the
food of humans and animals. Therefore, research
is focused worldwide on alternative biomass
sources. Scientists are looking for innovative
biofuel feedstocks such as agricultural wastes,
algae, and jatropha. The first generation of
biodiesel mainly depended on vegetable oils
for conversion to methyl esters and glycerol.
In Johannesburg, South Africa, the 2002 World
Summit on Sustainable Development pledged to
promote renewable energy sources. At the United
Nations Climate Change Conference (COP21)
in Paris in 2015, 174 countries pledged to work
together to keep global warming well below 2
degrees Celsius by supporting more renewable
energy investment. Algae are one of the very
promising feedstocks for biofuel production.

Algae as a renewable energy source

The world’s economic progress is heavily
reliant on fossil fuel supplies, which are
restricted not just in terms of availability but
also due to the caused pollution. Due to the
scarcity of fossil fuels and their accompanying
difficulties, substantial attempts have been made
to find alternative biofuels such as bioethanol
and biodiesel (Rajvanshi & Sharma, 2012;
Abo-State et al., 2019; Abomohra et al., 2020).
The hunt for a sustainable alternative fuel has
been fueled by the depletion of fossil fuels,
rising prices, rising demand, and global climate
change concerns. Microalgac have emerged
as a possible biofuel feedstock, since several

strains accumulate more lipid, grow quicker,
and produce more photosynthetic biomass yield
than their land plant equivalents (Sharma et al.,
2018). Algae are considered the 3™ generation
of bioenergy, which can be converted directly
into biodiesel, bioethanol, and biomethanol,
making it a renewable energy source (Najafi
et al., 2011; El-Sheekh et al., 2018; Shanab et
al., 2021). Biodiesel production from algae is
gaining popularity due to its higher output of
non-edible oil and rapid growth that does not
compete with land for food production (Najafi
et al., 2011). Transesterification of lipids to
biodiesel (Chisti, 2007; El-Sheekh et al., 2013,
2017), saccharification of carbohydrates to
ethanol (Matsumoto et al., 2003; Abou El-Souod
et al.,, 2021), and gasification of biomass to
syngas (Matsumoto et al., 2003) are examples
of renewable, carbon-neutral fuel applications
utilizing algal biomass. The residual biomass
fraction of the algae after oil extraction can be
used as a high protein feed for livestock and
fish. Unlike biofuels made from plants, algae-
based biofuels do not have harmful effects on
the environment or food supply (Adeniyi et al.,
2018).

The use of algae as a raw material and an
excellent supply of polysaccharides that can
be fermented to bioethanol is essential for the
production of third-generation bioethanol.
Because of its carbohydrate content, the
microalga Chlorella vulgaris is suitable for
bioethanol synthesis (Abou El-Souod et al.,
2021). Due to their promising yield in nature and
their long-term benefits over typical terrestrial
feedstocks, microalgae-based biofuels are
expected to provide a viable alternative to fossil
fuels. They have unique metabolic properties
that can be tweaked to produce sustainable
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biofuels on a commercial scale (Sharma et al.,
2018; El-Sheekh et al., 2019).

Advantages of biodiesel

Biodiesel has several advantages as compared
with other fuel sources. Since the fuel is made from
biomass, it does not contribute to CO, emissions
into the atmosphere. Biodiesel produces fewer
emissions than petroleum diesel. When biodiesel
is used instead of petroleum diesel, emissions
of soot, sulphur, unburned hydrocarbons, and
polycyclic aromatic hydrocarbons are significantly
reduced. The infrastructure required for biodiesel
production is already in place. Biodiesel can
be blended with petroleum diesel up to 20% in
existing diesel engines or run unblended in engines
with simple changes. Biodiesel’s lubricating
qualities can extend engine life because it has
twice the viscosity of petroleum diesel. Biodiesel
has low toxicity and is biodegradable. Biodiesel
has a cleaner burn and complete combustion.

Future of biodiesel

Carmakers will be expected to conform to the
EU’s 95g CO/km CO, emissions threshold for
newly marketed passenger cars starting in 2021,
which implies biofuels will be one of their viable
options (Hombach et al., 2016). By addressing
the inherent hurdles and limits, algal fuel and
bioproducts technologies can be upgraded from
pilot to commercial scale (Khan et al., 2018). To
increase the commercial feasibility of the global
algal biofuels industry, further research is needed to
produce the most energy-efficient, cost-effective,
and high-yield extraction method. This will cover
all of the major technological concerns that affect
various manufacturing processes. As a result, when
algal biofuel manufacturing becomes a commercial
endeavor, government emission policies along with
prior research and development will be accelerated
(Hombach et al., 2016). Finally, algac can solve
the lack of fossil fuel in the future through its
enormous benefits for the environmental balance
and the production of bioenergy.
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