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An experimental study of the production of biofuel from Lyngbyasp algae
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Abstract— Global energy consumption is steadily rising,
and fossil fuels are nonrenewable energy sources which
provide the majority of this energy. Researchers are seeking
and supporting renewable energy sources in order to balance
supply and increasing demand. Microalgae is seen as an
emerging and dependable feedstock that has the potential to
displace fossil fuel-based sources of renewable energy among
other options.In the present investigation, none dible
hazardous oils from lyngbya sp. algae have been selected for
the use as a feedstock for the biofuel production. Themicroalgal
isolateswere identified based on their surface morphology
under microscope. The biofuel was produced by the
transesterificationreaction.Using Fourier-transform infrared
spectroscopy (FTIR) analysis, the generated biofuel was
characterized and the conversion was calculated.The findings
imply that lyngbya sp. algal biomasses are y suitable for the
generation of biofuel. More experimental investigations are
required in this field.
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I. INTRODUCTION

Scientists and investors in the field of energy have real
concerns about the dramatic increase in demand on energy
which requires a parallel sharp increase in the consumption
of conventional fuels (coal, oil and gas). The uncontrolled
increase in that consumption is directly correlated with the
increase in the ecology pollution and climate change since
more energy generation means more greenhouse gases
(GHG) emissions. The dependence on the renewables could
change the direct correlation between the energy generation
in one hand and ecology pollution and global warming in
the other hand. This is because renewables can generate
energy with no or low gas emissions and consequently low
or no impact on the environment [1-5].Many targets are
persuaded and this can include: (i) the unlimited support to
the implementation of renewables such as solar energy,
wind energy and bioenergy; (ii) a reduction in the GHG
emissions by urging manufacturers to produce new products
or machines depend on renewables as a fuel [1].Common
biofuels represented by biodiesel and bioethanol extracted

from food crops rich with starch such as barley, corn,
sugarcane, are produced globally on an industrial scale [6-
7]. Recently, algal biomass received increasing interest as
potential and promising source for the production of
biofuels. This interest might be due to algae being able
tooffer several benefits compared to land-based biomass
crops. These benefits can include: better photosynthetic
efficiency; higher oil yield; growth on non-fertile land and
this means that there is no need to use chemical fertilizers;
moreover, there is no need to fresh water since algae growth
can be with a variety of water sources such as fresh, saline
and brackish water; finally and most importantly that most
types of algae has the potential of CO2 re-using. Some new
ideas claimed that integration is possible and beneficial
between algae cultivation and wastewater treatment projects
[8-14].Another importance to the growth in the interest in
the algae field is many types of algae are the source of
extraction of some useful chemical such as pharmaceuticals
and nutritional materials [15-18].The production of
biodiesel from algal species depends mainly on the
extraction of lipids from these species and the conversion of
lipids into biodiesel. The conversion process occurs by the
reaction of transesterfication[3] .Lyngbya is a toxic
cyanobacteria algae, filamentous form, long and
unbranched. The cells are shorter than their width and the
filaments are surrounded by a sheath or a covering called
Sheath consisting of a gelatinous substance-mucilage and a
small amount of cellulose [19], which is either uni-layer or
bilayer. Studies have shown that this cover is used by algae
as an adaptive means to resist environmental conditions
appropriateness [20]. Most of the species of this genus
areattached to bottom materials or floating on the surface or
wandering.

Il. EXPERIMENTAL WORK

The experiment was conducted in the Phycological
Laboratory at Dept. of biology, College University of Thi-
Qar. Alga (Lyngbya sp.) was collected from the Al-Gharaf
river in Al-Refaay city Thi-Qar, Irag. It wasground with
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grinding machine, and dried for 20 min. at80°C in an
incubator for releasing water.The aim of extraction was to
obtain the oil contained in the samples.

A. The method

1) The following extractions:
Soxhlet, chemical extraction with conventional solvents and
the help of ultrasound ,Acoustic analysis, Folch extraction
and Bligh & Dyer extraction (for the purpose of determining
the method that gives highest oil production from the
samples under study. Below are the extraction steps
followed for each method:Extraction by Soxhlet For the
purpose of the extraction procedure, 1 g of dry biomass was
weighed and placed in a rolled filter paper completely on the
sample. The extraction solvent mixture was prepared from
(by mixing 100 ml ethanol+ 100nhexane) -Extraction was
carried out in the following steps (making 3 replicates):The
dried biomass was placed inside a filter paper and fixed in
the designated place of the Soxhlet device.Add 200 ml of
extraction solvent to a 500 ml round bottom flask on a hot
plate heater.)The temperature was set at 65°C to prevent
solvent evaporation and begin extraction.
The extraction process continued for 5 hours.After
completing the specified time, the resulting extract
wastransferred in the circular flask to the evaporator
distillation device the rotor is for the purpose of disposing of
the collected solvents for reuse again.The extracted oil
collected on the walls of the round flask was collected after
the evaporation process using 3ml of n-hexane solvent, and
keep it in a sealed container for the purpose of performing
the esterification reaction later.

2) Ultrasound extraction:
For the purpose of obtaining the extract, the following steps
were performed: Weight of 1 g of dry biomass. (Make 3
replicates), prepare 100 ml of extraction solvent
(chloroform: methanol.The solvent wasadded to the dry
biomass and distributed evenly into three 45 ml tubes with 7
10-15 g glass balls added to each tube.Shake the biomass
with the extraction solvent and glass balls with a Vortex
device for 5 minutes per tube .Prepare a cold water bath for
ultrasound, which operates at a frequency of 50/60 Hz at 25
- 10°C for 110 minutes. Filter the solution using whatman
No.1 filter paper to get rid of the solid and separate it from
the extractevaporate the solvent with a rotary
evaporator.Collect the extracted oil with 3 ml of n-
hexanesolvent and keep it in an airtight container.

I1l. RESULTS AND DISCUSSION

The technique of FTIR spectrometry was used to ensure the
presence of fatty acids in the selected algae. Figure 1 shows
the FTIR spectrum of the dry powder of the selected algae

(Lyngbya sp. algae).
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Figure 1: The FTIR spectrum of extract

For the spectrum shown in Figure 1, it can be seen the
appearance of a weak peak at 1669cm-1. This is belonging
to the carbonyl group(C=0) of the fatty acid, as well as a
wide peak at 1139 cm-1belonging to the hydroxyl group in
the carboxylic acid of the fatty acid.

To perform the transesterfication reaction, the extracted
fatty acids were reacted with sodium methoxide to
synthesise the required fatty acids esters.Figure 2 and Figure
3 show respectively the FTIR spectrum of the upper and
lower layers of the reactants after the termination of
transesterfication reaction and then the separation process.
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Figure 2: The FTIR of the upper layer after the esterification
reaction

The spectrum shown in Figure 2 which represents the upper
layer of the reaction refers to the formation of esters of fatty
acids. This can be confirmed by the appearance of a very
strong and sharp peak of the carbonyl ester group at 1744
cm™. Moreover, there is another evidence which support the
claim of ester formation which is the disappearance of the
broad peak belonging to the hydroxyl group of fatty acids.
Furthermore,the figure shows bands appearing at 2937 cm-
1, 2963 cm-1 and 2876 cm-1 belong to aliphatic C-H.
Lastly, the beak appears at 1244 cm-1 belonging to C-O
group. The availability of the above peaks in the spectrum
of the upper layer introduces an indication to the formation
of the esters of the reacted fatty acids. The FTIR of the
lower layer is shown in Figure 3
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Figure 3: The FTIR of the lower layer of the esterification reaction.

It is clear from Figure 3 the formation of glycerol which is
the side product of the esterification reaction. The formation
of glycerol can be confirmed by the presence and
appearance of a very strong peak of the hydroxyl-alcohol
group at 3444 cm-1 .Moreover, , peaks appear at 2951 cm-
1, 2938 cm-lindicate the formation of C-H aliphatic peak.

IV. CONCLUSION

Researchers are now paying closer attention to

microalgae because of its unique characteristics, which
include photosynthetic transposition, fast growth, and the
ability to produce a variety of biofuel sources. Microalgae
are used in the food and pharmaceutical industries, but they
have also recently gained attention as viable solutions for
energy-related issues due to their potential for use in the
production of renewable energy. Certain microalgae species
can respond to varying stressors by generating different fatty
acids or altering the makeup of these fatty acids.
In this study, it wasconclude that Lyngbya sp. Algae can be
aworthy source of biofuel as a result of its production of
fatty acids, which is a recent trend in obtaining alternative
energy to fossil fuels.Axenic culture isolation, genetic
comparison, wastewater resource cultures, open raceway
pond cultivation, and other techniques could be explored in
future research.
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