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In recent years, continuous population growth
and express industrialization have led to an over-
consumption of energy and a global energy crisis *.
Fossil fuels, with harmful environmental effects and
many problems for human health, are the major
source of world energy over the past decade 2
Therefore, scientists focus on developing renewable
energies to solve the mentioned problems.
Accordingly, biodiesel is one of the most attractive
energy sources to satisfy global energy needs. It is
mainly produced from a lipid fraction by catalytic
esterification or transesterification reactions °.
Selecting an appropriate lipid source and catalyst for
these chemical reactions is the most influential
factor associated with the commercialization of
biodiesel synthesis *.

Typically, the catalysts used for biodiesel
production are classified into homogeneous and
heterogeneous  categories °. The use of
homogeneous catalysts has drawbacks such as low
reaction rate, non-reusability, and difficulty in
product isolation. These types of catalysts also are
not much applicable for commercial purposes °. On

other hand, heterogeneous catalysts possess some
disadvantages including sensitivity to water, mass
transfer resistant, and loss of catalytic sites .
Nanocatalysts as a class of new trend catalysts
have recently attained special attention in biodiesel
production. They are made of nanoparticles with a
cross-section of less than 100 nm and a variety of
shapes and morphologies, which have the
advantages of both  heterogeneous and
homogeneous catalysts in terms of activity,
separability, and reusability. Size, geometry,
surface  functionality, surface  composition,
aggregation attitude, and the physical and chemical
environments all have an impact on nanocatalysts
catalytic ~activities. Alkaline metal oxides,
supported metal oxides, nano-hydrotalcite, basic
zeolites, and magnetic nano-catalysts are the five
categories of nanocatalysts with  different
efficiency ®. Among them, supported metal oxide
nanoparticles have received much attention in
biodiesel production reactions due to their catalytic
properties. However, the loss of selectivity and
catalytic activity at temperatures above 500 °C is
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one of their critical challenges. Using magnetic
nanocatalysts is another promising catalyst in the
effective conversion of lipids into biodiesel due to
their strong magnetic characteristics. They can be
recovered and used again after multiple reaction
cycles, which ultimately lowers the cost of
producing biodiesel. Anionic clays are a type of
nano hydrotalcite that have received a lot of
attention in biodiesel studies. They can be an
appropriate alternative for homogeneous alkaline
catalysts.

Nanocatalysts are essential for enhancing
product quality and achieving optimal operating
conditions in the production of biodiesel.
Nanocatalysts can deliver biodiesel at ambient
conditions and subsequently, the utilization of

nanocatalysts becomes simpler and more
advantageous.
This is an Open-Access article distributed in

accordance with the terms of the Creative Commons
Attribution (CC BY 4.0) license, which permits others
to distribute, remix, adapt, and build upon this work for
commercial use.

References

1.Almutairi AW, Al-Hasawi ZM, Abomohra AEF.
Valorization of lipidic food waste for enhanced
biodiesel recovery through two-step conversion:
A novel microalgae-integrated  approach.
Bioresour Technol. 2021;342:125966.

2.Zhang Y, Duan L, Esmaeili H. A review on
biodiesel production using various heterogeneous

JEHSD, Vol (7), Issue (4), December2022, 1773-4

Hatami B, et al.

nanocatalysts:  Operation mechanisms and
performances. Biomass Bioenergy. 2022; 158:
106356.

3.Wang YT, Wang XM, Gao D, et al. Efficient
production of biodiesel at low temperature using
highly active bifunctional Na-Fe-Ca nanocatalyst
from blast furnace waste. Fuel. 2022;322:
124168.

4.Aiswarya R, Gurunathan B, Rajendran N, et al.
Contemporary approaches towards augmentation
of distinctive heterogeneous catalyst for
sustainable  biodiesel  production.  Environ
Technol Innov. 2020;19(6145):100906.

5.Hosseini  SA. Nanocatalysts for biodiesel
production. Arab J Chem. 2022;15(10):104152.

6. Hatami B, Ebrahimia AA, Ehrampoush MH, et
al. An efficient heterogeneous solid acid catalyst
derived from sewage sludge for the catalytic
transformation of sludge into biodiesel:
Preparation, characterization, and arylation
process modeling. J Clean Prod. 2022;355:
131809.

7.Narasimhan M, Chandrasekaranb M,
Govindasamy SH, et al. Heterogeneous
nanocatalysts ~ for  sustainable  biodiesel
production: A review. J Environ Chem Eng.
2021;9(1):104876.

8.Akubude VC, Nwaigwe KN, Dintwa E.
Production of biodiesel from microalgae via
nanocatalyzed transesterification process: A
review. Mater Sci Energy Technol. 2019;2(2):
216-225.


http://dx.doi.org/10.18502/jehsd.v7i4.11427
https://dor.isc.ac/dor/20.1001.1.24766267.2022.7.4.1.6
https://jehsd.ssu.ac.ir/article-1-564-en.html
http://www.tcpdf.org

