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Research subject: Iran is a country with high potentials for access to re-
newable energy sources such as solar, hydropower, wind, and biomass.
Biodiesel is one of the renewable fuels that has always been proposed
as a suitable and stable (non-toxic, safe, and degradable) alternative to
fossil fuels.

Research approach: The experiences of different countries in the use
of edible sources for biodiesel production shows that the use of edible
sources has caused problems such as lack of food resources for human
communities, lack of feed for livestock, and upsetting the balance in the
food industry, and it can lead to a significant increase in the price of
these resources. Therefore, many researchers have proposed the use of
non-edible sources to address these problems. So far, very large non-ed-
ible sources for biodiesel production have been identified. In this paper,
non-edible sources of biodiesel that are produced or have the potential
to be produced in Iran are introduced and studied and a potential as-
sessment study is presented for them.

Main results: In this work, the non-edible sources for biodiesel pro-

Biodiesel duction are classified into four categories: agricultural waste, waste
cooking oils, microalgae, and non-edible seeds. These sources are com-
Non-edible sources pared based on various parameters such as oil percentage, oil content

per hectare, biodiesel production efficiency, viscosity, saponification
number, and cultivation period, which according to the results, non-ed-

Oilseeds ible seeds, especially Nowruzak seeds, Castor, and safflower have been
identified as the most rational and sustainable sources of biodiesel pro-
Renewable fuels duction in Iran. The present work also deals with the policies and incen-

tives that the responsible institutions can apply for the prosperity of the

Potential assessment biodiesel industry.
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Figure 1 The composition of energy consumption in Iran (a) compared to the composition of energy consumption in

the world (b) [4]
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Figure 2 Images of castor plant (left), castor seed (middle) and biodiesel produced from castor oil (right) [47]
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Figure 3 Images of camelina Sativa (left), camelina Sativa seed (middle) and biodiesel produced from camelina Sativa
oil (right) [50]
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Figure 4 Images of Linseed plant (left), Linseed (middle) and biodiesel produced from flaxseed oil (right) [47]
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Figure 5 Images of safflower plant (left), safflower seed (middle) and biodiesel produced from safflower seed oil
(right) [47]
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Figure 6 Image of Salvia Lerifolia plant (left) and its seeds (right) [73]
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Figure 7 Image of okra plant (left), okra seeds (middle) and biodiesel produced from okra oil (right) [79]
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Figure 8 The share of crop residues, cereal production, and biofuels production in Iran and the top 10 biofuel
producers in the world [82]
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Table 2 Comparison of two types of microalgae as a source of biodiesel production in Iran [84]

0Oil Yield*
(liter per hectare)

Product

Land area required to
produce %50 of the
country»s biodiesel

Percentage of land required to

produce %50 of the country>s

biodiesel required from all of
Irans arable land

Microalgae (type one)? 136900

0.13 0.08

Microalgae (type two)? 58700

0.31 0.18

1 Oil yield based on biomass productivity in photo bioreactor; 2 70% (by weight) of oil in biomass; 3 30% (by weight) of oil in biomass
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Figure 9 Average percentage of oil in different seeds of non-edible plants
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Figure 10 Oil yield per hectare of area under cultivation of different non-edible seeds
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Figure 11 Average efficiency percentage of biodiesel produced from different non-edible seeds
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Figure 12 Simultaneous comparison of six normalized parameters of non-edible seeds studied in this study
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Figure 13 Comparison of microalgae potential metering with selected non-edible seeds
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