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Abstract

Biodiesel is one of the proposed sources to replace fossil fuels. This renewable biofuel is compatible with current
infrastructure and internal combustion engine systems. Potential measurement is necessary before manufacturing and
industrial projects, and this is even more critical for biodiesel-related projects due to raw material issues. In this research,
the potential measurement for the cultivation of oilseeds for biodiesel production in Tehran province has been done with
the help of GIS software. The results of this potential measurement show that parts of the western and central regions of
Tehran province are suitable for cultivating oilseeds for use in biodiesel production. However, about 90% of the areas of
Tehran province are unsuitable for cultivating oilseeds, and its most significant limiting factor is soil texture. More than
50% of the surfaces of Tehran province have an unsuitable soil texture for growing oilseeds. In order to identify the
optimal areas for planting oilseeds, the average cost variable of (Cave) per liter of biodiesel is introduced. The results
show that the cost of production, transportation, distribution, and supply of raw materials in these areas is cost-effective
when the average variable cost is less than 92 thousand rials per liter of biodiesel produced.
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1. INTRODUCTION

In recent years, many steps have been taken to
eliminate fossil fuels and replace them with cleaner
energy. A suitable and renewable alternative energy
source for the transportation industry is biofuels
obtained from biomass renewable sources[l, 2].
Compared to fossil fuels, biofuels are low carbon and
naturally degradable fuels[3, 4]. Also, unlike other
renewable technologies such as batteries and hydrogen
cells, there is no need to redesign vehicles, and biofuels
can be used directly inside the engines of internal
combustion vehicles [5].

Biodiesel with its many advantages can be a good
alternative to petroleum diesel, so it is important to do
economic feasibility studies. In the production of
biodiesel, one of the most important obstacles is the
supply of raw materials, which accounts for a large
share of production costs [6]. In this study, the aim is to
evaluate the feasibility of native oil products in Tehran.
Most of these products include oilseeds such as
rapeseed, sesame and sunflower seeds. Animal fats or
oils can also be good sources of biodiesel. In this study,
a GIS-based method has been used to investigate the
potential of biodiesel production based on Tehran's
native oil plants.

2. Literature Review

Numerous studies and researches have been done on
biodiesel production methods, suitable raw materials
and economic feasibility studies. Ferkova et al.
Investigated biodiesel production using greasy
municipal effluents in European cities. In this study, the
problems that fat-containing effluents create for water
treatment plants, the appropriate process methods for
converting these fats into biodiesel, as well as the
economic opportunities and risks were investigated.
According to this research, there is an annual
production capacity of 3-414 x 10E4 biodiesel
depending on the effluent treatment method from these
fat-containing effluents [7].

3. Methodology

About 85% of the price of biodiesel is determined by
the price of raw materials, and most of the raw materials
used in the production of biodiesel are also used for
food [8]. For this reason, it is vital to study the factors
affecting the production of oily products for use as a
primary feed. In this study, the aim is to find suitable
geographical areas for planting primary feed used in
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biodiesel refineries and soil salinity, soil structure,
ambient temperature and rainfall in the area have been
selected as the main parameters. By calculating the
tonnage values of each of the native oil products,
provided that the cost price of each hand is less than the
desired criteria, the total price of all native oil products
in each part of Tehran province is calculated using the
following equation:

_ im = Gy) @
Cave - P—a

The flow diagram implemented in GIS software to
map the optimal areas for the production of biodiesel
raw materials is shown in Figure 1. According to this
flow diagram, at first, the land use and climate map of
Iran has been found in four sections: rainfall, suitable
temperature, soil texture and soil salinity for Tehran
province. Then, in these four sections, the layers are
classified and the desired classes are identified, and
then these maps are overlapped to find the desired and
desired areas.
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Figure 1. Flow diagram implemented in GIS

4. Results and Discussion

Using GIS software, four parameters of annual rainfall
in terms of mm, annual temperature in terms of Celsius,
soil texture and soil salinity in Tehran province were
measured to measure the potential of biodiesel
production from oilseeds and results are shown in 9
individual maps and sectors.

After specifying the ideal classes in the map of
Tehran province, we will overlap these areas to
determine the ideal locations for growing biodiesel raw
materials. The result is shown in Figure 2. As can be seen
from the map, the suitable locations are in the west and
parts of the center. Most areas of Tehran province are not
suitable for cultivation. Damavand and Firoozkooh
cities, although they have suitable salinity and
precipitation levels, they do not have suitable
temperature and soil texture. Varamin city is not one of
the desirable places due to excessive soil salinity and
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inappropriate rainfall.

Legend
[ suitable Area
o
Cities .
-

015 3 60 90 120 I

o = | Kilometers

Figure 2. Optimal areas for the production of biodiesel
raw materials

5. Conclusions

This study investigates the potential of oilseed
production in Tehran province for use in biodiesel. In
this study, four factors of annual rainfall, annual
temperature, soil salinity and soil texture were
investigated. According to the results and maps, the
biggest limiting factor in Tehran province is soil
texture, so that over 50% of areas in Tehran province
have hard soil texture, which is unsuitable for
cultivating oilseeds. Another factor limiting soil
salinity is Tehran province. Although about 50% of the
province has a suitable salinity level, but the parts that
have high salinity overlap with areas with suitable soil,
which leads to a significant reduction in land suitable
for growing oilseeds in Tehran province. The two
factors of temperature and average annual rainfall in
Tehran province were not in a favorable situation in
general. However, these two factors met the minimum
requirements in most areas of Tehran province and
therefore did not restrict the selection of desirable areas
for oilseeds. About 65 to 75% of the provinces have
good temperatures and rainfall.

According to the materials presented in the
economic analysis section and according to the sources
of native oilseeds in the province and the economic
parameter of Cae, Tehran province with an annual
production of more than 2 million tons of agricultural
waste and an estimated 10% of this province as
desirable areas for biodiesel production, it has a
production capacity of 6000 liters of biodiesel per day.

The result of this research is shown in Figure 2 and
as it is clear from the map, most areas of Tehran
province are not suitable for cultivating oilseeds.
According to the obtained map, only about 10% of the
area of Tehran is suitable for cultivating oilseeds. The
most suitable areas of Tehran province include Mallard
city in the west and Pakdasht city and Robat Karim city
in the center in a more limited way. Very small areas of
Rey, Shahriyar and Tehran are also suitable for
growing oilseeds. According to the obtained map, it can
be concluded that Tehran province is not suitable for
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the production of biodiesel with the raw material of
oilseeds on a large scale. Most areas of this province
are unsuitable for oilseed cultivation; And some
conditions in the favorable areas are also minimal.
Also, the fact that Tehran province is an urban province
and most of its agricultural lands are currently under
cultivation should be taken into account. However,
Tehran province has the ability to produce biodiesel in
a limited way and in most small production units. These
biodiesel production units should be built in the west of
Tehran and in Mallard city to be close to suitable lands
for growing oilseeds. It is also recommended that
agricultural plants that can grow in hard or saline soils
be examined for planting in unsuitable soils.

6. References

[1] M. B. Hagberg, K. Pettersson, and E. O. Ahlgren, Bioenergy
futures in Sweden—-Modeling integration scenarios for
biofuel production, Energy, Vol. 109, pp. 1026-1039, 2016.

[2] M. H. Vasconcelos et al., Techno-economic assessment of
bioenergy and biofuel production in integrated sugarcane
biorefinery: Identification of technological bottlenecks and
economic feasibility of dilute acid pretreatment, Energy,
Vol. 199, p. 117422, 2020.

[3] Y. Cao, A. Doustgani, A. Salehi, M. Nemati, A. Ghasemi,
and O. Koohshekan, The economic evaluation of
establishing a plant for producing biodiesel from edible oil
wastes in oil-rich countries: Case study Iran, Energy, Vol.
213, p. 118760, 2020.

[4]1 J. A. Ramirez and T. J. Rainey, Comparative techno-
economic analysis of biofuel production through
gasification, thermal liquefaction and pyrolysis of sugarcane
bagasse, Journal of Cleaner Production, Vol. 229, pp. 513-
527, 2019.

[5] Y. Li et al., Economic viability and environmental impact
investigation for the biofuel supply chain using co-
fermentation technology, Applied Energy, Vol. 259, p.
114235, 2020.

[6] R. Zahedi, A. Ahmadi, and R. Dashti, Energy, exergy,
exergoeconomic and exergoenvironmental analysis and
optimization of quadruple combined solar, biogas, SRC and
ORC cycles with methane system, Renewable and
Sustainable Energy Reviews, Vol. 150, p. 111420, 2021.

[7] S. Venditti, P. Herr, and J. Hansen, Assessment of the
production of biodiesel from urban wastewater-derived
lipids, Resources, Conservation and Recycling, Vol. 162, p.
105044, 2020.

[8] M. Meira, C. Quintella, E. Ribeiro, H. Silva, and A.
Guimardes, Overview of the challenges in the production of
biodiesel, Biomass Conversion and Biorefinery, Vol. 5, No.
3, pp. 321-329, 2015.

Journal of Renewable and New Energy, 2023, Vol. 10, No, |

88



sipgs allie AP-AF o o VEY il 5 e el o,les cams Lo

SRTARVAR SR IRCANT $ 9 pdadsdod slass il oale 4ol Jad

‘\‘e‘\ﬂ
Caa

NOIYA Gl )b jrenew_ir

Olns bl j3 (2égy sladils 5l J300m ade (oISl

¥ 5 S gl T goe Juadllgl ! sunl) aus,

OlRl 0l (Ol oBals sy a5 95 (slo (5551 09,5 (5551 (1o s (oikite 1SS (Sl )
Olnl eolg o 5 ple olSasls o635 (Slopimn (owdige Lolinl -
Ol ol o g ple slBils (Sl pwaige 0uSiils (Sl pwdige (5155 (ggmaiils -V
a_ahmadi@iust.ac.ir NEAFE -VYAVE (05

S>>

b s S50 51 Jae onl adsi slas3slsiss sl S0 (ol jsbas ((Jond glacagu (19503 (30l Sz oad slpiing slageis 51 (S (y S50
Slge Vb (gaije 3l ad T las aF ol adgs YL anie g Jpo ady mbe 585 sl Llo 1) ol adss llys g oanw, Eob b (ponlin 9>
Obel 55 Uiioger Wlgi Sz (S8, slaails utS cuz (el (ssy nl 53 Sl Sl el T adsl Slge @ bgiye Bl S @ (s
S caslin 15 il 635 50 5 wyf bl 5l slaidu 45w so i s Juily ol bt culoads plosl LulisT o 5581 oSS @ ol 03
ol conlinl 2ég, slaails cunS gl olps lewl Bblie 5l as,s A0 sgas Jlrpl b casl siany Jpo ode sl eoliul ey 8y, slaasls
gy slaails cinS cyz canliol Sl slls ol pbesl zskaw Jlas i B0 5 Gl 5 cenl Gls Gliwl (Sl wanSsgame Jele o 585
Ol bl 0ed co (Byre Jposm yud 2 Gl 4 Cae bawgin du i e (S, laaile CllS dygy Bbln olulis 4y olws gl aslsl jo el
A it Jlade 45 Gl 480 4 (9,80 3blie ()0 Jnoge adg ceKin a sl slss wﬂl—’ 9 2259 (JUsl wadgs sloa o 4y axgi L aS ds oo
2l sl Jpoge 5 o sl 4 Jb, e AY 5 eS lawgie

Ol Jposm 355 Jomily (sag (29) DY gaza (oLdliazr DIl phn S 5lgalS

Feasibility study of biodiesel production from oilseeds in Tehran
province

Rahim Zahedi!, Abolfazl Ahmadi?®, Siavash Gitifar3

1- PhD Candidate, Energy Systems Engineering, Department of New Energies and Environment, University of Tehran, Tehran, Iran
2- Assistant Professor, Department of Energy Systems Engineering, Iran University of Science and Technology, Tehran, Iran
3- PhD Candidate, Faculty of Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran
*P.0.B. 13114-16846, Tehran , Iran, a_ahmadi@iust.ac.ir

Received: 24 January 2022 Accepted: 19 August 2022

Abstract

Biodiesel derived from oilseeds is one of the proposed sources to replace fossil fuels, especially diesel. The production
technologies of this model of biodiesel have reached a suitable level of maturity and have the ability of mass production.
The biggest obstacle to biodiesel production is the high cost of production, which stems from the high cost of its raw
materials, which are oilseeds. Potential measurement is necessary before manufacturing and industrial projects, and this
is even more critical for biodiesel-related projects due to raw material issues. In this research, potential measurement for
cultivation of oilseeds for biodiesel production in Tehran province has been done with the help of GIS software. The
results of this potential measurement show that parts of the western and central regions of Tehran province are suitable
for cultivating oilseeds for use in biodiesel production. However, about 90% of the areas of Tehran province are
unsuitable for cultivating oilseeds and its biggest limiting factor is soil texture. More than 50% of the surfaces of Tehran
province have unsuitable soil texture for growing oilseeds. In order to identify the optimal areas for planting oilseeds,
the average cost variable of (Cav) per liter of biodiesel is introduced. The results show that according to the costs of
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production, transportation, distribution and supply of raw materials, when producing biodiesel in these areas is cost-
effective when the average variable cost is less than 92 thousand rials per liter of biodiesel produced.
Keywords: GIS, Biodiesel production potential, Native oil products, Tehran.
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