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Introduction

Theneed for energy is increasing due to industrialization
and urban growth. The main sources of energy include
oil, coal and natural gas, which are declining day
by day due to the nature of non-renewable energy
[1]. Therefore, finding a cheap and environmentally
friendly fuel is essential [2]. Therefore, biodiesel
and its diesel fuel mixture have been selected as an
alternative fuel worldwide. Because biodiesel has
advantages such as improved viscosity, higher ignition
point, better biodegradability in the environment,
reduced emissions and more toxicity than conventional
diesel [3-5].

In recent years, nanotechnology has played an
important role in the sterilization process in biodiesel
production. Nanocatalyst, with its pores, selectivity
and increased catalytic activity, has solved some of
the problems in the sterilization process in biodiesel
production [6].

In the present study, heterogeneous nanocatalysts C/
CuFe,0,/Ca0 were used in the production of biodiesel
extracted from Moringaalifra. Also, the factors affecting
the yield of biodiesel extracted from Moringa oleifra

Accepted: May/26/2019

were investigated using heterogeneous nanocatalysts
C/CuFe 0, /Ca0. In addition, the physical properties
of pure biodiesel and biodiesel mixed with diesel have
been studied in different ratios.

Experimental Procedure

In order to extract the oil, the seeds of Moringa
oleifra were separated from the pods and washed with
distilled water. The foy dryer was used for 4 hours
at temperature 85 °C to absorb the moisture of the
Moringa grains. The dried seeds were ground. Their
oil was separated by a hexane solvent in a Soxhlet
machine.

To prepare the carbon charcoal, the Ziziphus tree
leaves were first washed several times with distilled
water. It was then dried in an oven at 90 °C for 24
hours. The carbonized sheets were granulated using a
powder mill and sieve. In order to produce CaO, the
eggshell was first collected from local restaurants.
Rinsed with water and was placed inside the oven for
24 hours at 105 °C. After drying, the eggshells were
placed in an oven at 800 °C for 4 hours to complete the



calcination process [7]. After calcination, the eggshells
were pulverized and stored in plastic bags away from
moisture and at room temperature. After production
CaO, the CuFe,0, particles were loaded onto the CaO
particles by sedimentary method.

Statistical design was performed using C/CuFe, O,/
CaO nanocatalysts to optimize various factors in the
biodiesel production process of Moringa oleifra seed
oil. In this study, the esterification process to produce
biodiesel from Moringa oleifera oil was used in the
presence of C/CuFe, O,/CaO nanocatalysts.

Petroleum Research, 2020(April-May), Vol. 30, No. 110

Results and Discussion

C/CuFe,0 /CaO heterogeneous nanocatalysts proper-
ties

According to Figure la, it is observed that the
synthesized catalyst has many pores, and the order
of these cavities is regular. Figure 1b and ¢ show the
electron microscopy images of the C/CuFe, O,/CaO
synthesized composite sample.

FTIR analysis of C/CaO nano-composite, CuFe,O,
catalyst and C/CuFe,0,/CaO composite catalyst was
performed to evaluate the functional groups. Figure 2
shows the XRD analysis of C/CaO, CuFe,O,, and C/
CuFe,0,/Ca0 samples.
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Fig 2: XRD analysis of C/CaO, CuFe,04, and C/CuFe, 0O,/
CaO samples.

Optimizing factors affecting biodiesel efficiency
The production process of biodiesel is affected by
various parameters such as temperature, contact time,
oil to methanol ratio and catalyst percentage. In this
study, the effect of various factors such as methanol/
oil ratio, catalyst value, reaction time and temperature
on biodiesel

production of oil extracted from Moringa oleifra seeds
using C/CuFe,0,/Ca0 nanocatalyst was investigated.
One of the most important factors in biodiesel

Fig 1: SEM Images of a) C/CaO, b, ¢) C/CaO/CuFe,0, nanocomposite.

production is the molecular ratio of methanol/oil.
Methanol plays a key role in biodiesel production.
If this feature is not chosen correctly, the reaction
between free fatty acids and the catalyst will lead to
the formation of soap. Biodiesel fuel production has
increased with an increase in molecular weight of
methanol/oil. With the increase in contact time, the
yield of biodiesel production from oil extracted from
Moringa oleifra seeds increased in the presence of C/
CuFe,0,/Ca0 nanocatalysts. By increasing contact
time, the phenomenon of soap making occurs, which
leads to a decrease in the production efficiency of
biodiesel [8]. The efficiency of biodiesel production
also depends on the reaction temperature [9]. In
this study, 60 °C was the suitable temperature. The
efficiency of biodiesel production has increased with
an increase in catalyst concentration.

It is observed that low catalyst concentrations are
not suitable for completing the reaction. On the other
hand, further increases in catalyst concentrations have
reduced the yield of biodiesel production from oil
extracted from Moringa oleifra seeds in the presence
of C/CuFe,0,/Ca0 nanocatalysts [10].

The physical properties of pure biodiesel and
biodiesel mixed with diesel

In this study, the physical properties of biodiesel /
diesel were obtained in B00, B25, B75 and B100
ratios. The physical properties of pure biodiesel and
blended biodiesel / diesel including a flash point, the
kinematic viscosity, the cloud point, pour point and the
density results obtained are reported in the Table 1.
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Table 1: Properties of biodiesel produced from Moringa oleifra using C/CuFe,0,/Ca0 nanocatalysts and combine them with

diesel in various ratios.

B100 B75 B50 B25 B00 EN1.42,14 ASTM ]?6751 Property
Limits Limits

168 126 101 92 70 860-900 --- Flash point (°C)

4.1 3.6 33 3.1 2.8 - 1.9-6 Kinematic viscosity (mm?/s)
12 9 7 6 1 120 < 130 < Cloud point (°C)
8 6 2 -1 -10 -—- - Pour point (°C)

870 858 850 839 831 --- --- Density (Kg/m®)

Conclusions 6. Baskar G, Soumiya S (2016) Production of bio-

In this study, in order to extract oil from Moringa olei-
fra seeds, Ziziphus tree leaves were used to produce
charcoal to synthesize CaO from eggshells. In order
to produce nanocatalysts, the CuFe,O, particles were
chemically deposited on the CaO particles. The C/Cu-
Fe,0,/Ca0 was used as a heterogeneous nanocatalyst.
The experimental results showed the optimal condi-
tions in the molecular ratio of methanol/oil 1:12, reac-
tion time 4 h, temperature 60 °C and catalyst 3% re-
spectively. After optimizing the biodiesel produced by
Moringa oleifra, the C/CuFe,0,/CaO heterogeneous
nanocatalyst was developed to improve the physi-
cal properties of the biodiesel, Finally, biodiesel was
mixed with diesel in different ratios, and their proper-
ties such as ignition point, kinematic viscosity, cloud-
ing point, drop point and density were determined.
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