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Abstract

The current study found the genera of macroalgae and microalgae
that are present in the local environment of the city of Mosul / Iraq
investigated, considered as a source of algal oils which is the raw material
for obtaining algal biodiesel which is a renewable and economically
sustainable alternative energy source and used the genera of macroalgae
Spirogyra and Chara and the genus of microalgae Cosmarium .

These genera were phenotypically diagnosed after microscopy as
well as molecular diagnosis of these genera by DNA sequencing technique.
The genera showed a high percentage (100%) of matching their gene
sequence and were diagnosed as PDNA1 Spirogyra sp., Chara braunii
strains MCmarium CBO007. -A0086. The algae were grown in the local
culture media and varied and available in the local markets and cheap.
Cosmarium alga succeeded in growing in the alternative medium RR
(N:P:K: 20, 50, 10) to grow in the standard medium Chul0 for algae. Also,
the algae Spirogyra showed medium growth in BL (N:P:K): 18, 20, 64)
As for Chara algae, it was grown in tap water after removing chlorine.

Spirogyra alga recorded a high oil production rate (79%) compared
to other species, so it was adopted as a source of algal biodiesel and fuel
specifications tests were conducted on it. The GC-MS technique was also
used to diagnose the composition of algae oils under study to determine the
quality and quantity of fatty acids that have a significant impact on diesel
specifications. The bio-product and the fatty acid data of the oils indicated
that Cosmarium oil was superior to the total fatty acids that amounted to
65.5%, and the saturated fatty acids in it were 49.21% (SAFA), while the
monounsaturated fatty acids (MUFA) were (3.35), and these percentages
affect the specifications of biodiesel. In which it is preferred to increase the
saturated and monounsaturated fatty acids. The effect of changing the
lighting system on the productivity and properties of the oil was studied by
changing the proportions and composition of the fatty acids that make up
the oil, as for Spirogyra alga oil, 23 types of fatty acids were recorded in
it (12.14%) for saturated acids and the Chara algae oil contained It contains
the same fatty acids as Spirogyra , but in lower concentrations.

The lighting also affected the colour of the oil produced by the algae,
as it was light yellow in the growing algae by continuous light, and dark
for the oil by the successive light system, and the monounsaturated fatty
acids that were present under the successive lighting disappeared. A clear
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difference was also observed in the effect of light in the alga Cosmarium ,
as it was recorded (65.6%) under the conditions of growth in continuous
lighting compared to its percentage of (36.28%) in the conditions of light
succession. There was also a clear decrease in the percentage of unsaturated
and triglycerides, as well as the disappearance of monounsaturated fatty
acids, while the percentage of saturated fatty acids was almost stable and
was not affected by the lighting regime, so it was (21.49%) under the
conditions of growth in continuous lighting and (21.89%) under the
condition’s growth in successive illumination.

After completing measurements (density, viscosity, pour point, flash

point, colour, and sulphur content) for different characteristics of the
biodiesel of Spirogyra algae, desirable characteristics appeared as being
within or close to the available measurement ranges within the American
and European specifications for biodiesel used for cars.
The algal biodiesel of Spirogyra recorded acceptable characteristics within
the measurements that were made, which were density (671 kg/m?2),
viscosity (0.69), spill point (<-36), flash point (92 °C), colour (1.0) and
sulphur content (0.02 ppm).

Using the FTIR technique, the transesterification process that was
performed on algal oils to convert them to algal biodiesel was investigated
by following up the packages of the functional groups of the liberated fatty
acids present in the crude oil, such as esterification, whose concentration
raised in biodiesel after esterification, as well as the determination of the

residue content of the oil samples.
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