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Annotation

Definition of Technological Processes of Biofuel Obtainment and its Ecological and

Economic Estimation in Conformity with Conditions of Georgia

Tamat Shamatava
Research director: Tengiz Laghidze, Economic Sciences DR,

Accelerating rates of global climate change and worsening of environmental state is dramatically
reflected on the state of the world’s economy and the socio-economic development of particular
countries. In the world, it came to understanding that creative abilities of economy based on energy
of fossil carbon exhausted themselves and it came the period of changing of global technological
paradigm with a new non-carbonated mode in power engineering. Bioeconomics and namely,
bioenergetics based on biomass utilization are becoming the base of the world’s sustainable

development.

Analysis of the world tendency formed in bioenergetics proves the perceptiveness of biofuel
industry development which on the bases of utilization of renewed sources and namely, utilization
of biomass (all organic substances of vegetable and animal origin and wastes of their vital activities)

provides the world by cheaper and environmentally safe fuel.

In Georgia, there is no authentic data base on energetic potential of biomass. According to the
figures of “Georgian Renewable Energy Association”, the general biomass is able to make up 4, 4

million tones with energetic potential of 12 billion kilowatt/hour per year.

These data requires thorough analysis because they don’t consider broadening of raw material base
of biomass by creation of energetic plantations and utilization of water-plants. In addition, it’s not

properly estimated a huge quantity of biomass that is burned with open method by the population.

In the thesis, on the bases of study and analysis of the newest achievements there are overviewed
technological processes of biomass utilization and its transformation into biofuel. There are

determined the modern and comprehensive technologies of gaining the biofuel from biomass which
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are adjusted to Georgian conditions. In addition, there are given ecological and economic

estimations and elaborated recommendations for biofuel industry development in Georgia.

For achievement of the above targets, there were solved the following issues:
e Analysis of the world tendency in the field of biofuel production of different generations;
e Analysis of the general methods of transformation of biomass into biofuel;

e Analysis of the up to date condition of the raw material base for biofuel production and

perspectives of its utilization in Georgia;

e There are considered the possibilities of broadening raw material base for biofuel production
by formation of energetic forest plantations, utilization of water-plants and phytoplankton,

waste waters and mud sediments of reservoirs;

e There are considered the most effective ecological and economic methods for transformation

of biomass into biofuel and ways of their implementation in energetic sector of the country;

During the estimation of technological processes of biofuel production in conditions of Georgia, it
has been revealed that from ecological and economic opinion, one of the most effective methods of
biofuel production is cultivation of water-plant “Eichhornia” (Eichhornia crasipes) and utilization of
its biomass for biogas production. No one from plants existed in nature is able to compete with
“Eichhornia” by bioproductivity and intensity of photosynthesis. It is because of high productivity,
industrial cultivation and biotechnological conversion of “Eichhornia” is one of the most

perspective directions in the field of biofuel extraction.

Taking into account that the given plans is quite invasive species, it was held an experiment on
revelation of vital capacity of “Eichhornia” in natural and climate conditions of Georgia (in situ)
and also, abilities of its cultivation in laboratory conditions (in vitro). Conclusion: “Eichhornia” is
not able to naturalize and survive in open reservoirs. In conditions of certain safety measures and
proper monitoring, it can be cultivated in reservoirs of Georgia and the biomass harvest can be

collected.

The fact that on the territory of Georgia, the total area of water surface of lakes and basins makes up
approximately 275, 4 Sq m, makes evident a real possibility of “Eichhornia” cultivation and proves

the perceptiveness of obtaining of biofuel from its biomass. The preliminary estimations show us
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that even in the presence of minimal productivity index of “Eichhornia” per 1 ha of water surface

and by utilization of only 40% of water surface, it can be possible to obtain 154 M m? of biogas.

The results of the given research can be used at working out of the principal indices on biomass
utilization and also at working out of the acting plan and traveling chart for creation of biofuel

industry considering medium-term (2030) and long-term (2050) perspectives.

The outcomes of the current work were used during the compiling of a new study program on the
subject “Fundamentals of Bioenergetics” for postgraduate students of St. Andrew the Firs-Called
Georgian University of the Patriarchate of Georgia. The course is lectured from 2015 — 2016
academic year and it stimulates the preparation of the qualified specialist in the field of

bioenergetics.
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