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TOKARCHUK D.M. (UKRAINE, VINNYTSIA)
THE CONCEPT OF BIOMASS AND ITS ENERGY POTENTIAL

Vinnytsia National Agrarian University
3, Soniachna str., Vinnytsia, Ukraine; tokarchyk_dina@ukr.net

Abstract. According to the Law of Ukraine On Alternative Fuels, biomass is a biodegradable
substance of biological origin (waste from agriculture (crop and livestock production), forestry and
technologically related industries, as well as the organic part of industrial and household waste).

Biomass is a renewable, environmentally friendly fuel that does not increase global greenhouse
effect. It is the fourth largest fuel in the world, 2 billion tons of fuel equivalent of biomass is produced
every year, it is about 14% of total primary energy consumption in the world (more than 30% in
developing countries).

The contribution of biomass to the EU's gross final energy consumption has already exceeded
8% and it should increase to 14% by 2020. In some of the leading countries, the level of bioenergy
development is much higher than the average in Europe. Thus, in Finland the share of biomass in final
energy consumption is 28%, in Latvia it is more than 27%, in Sweden and Estonia it is about 26% (in
Ukraine it is 1.78%).

In the United States, 4% of energy comes from biomass (almost the same as from nuclear power
plants), biomass-burning plants are currently operating to produce electricity with a total installed
capacity of 9,000 MW. Biomass can easily provide more than 20% of this country's energy needs. In
other words, the available land resources and agricultural infrastructure make it possible to replace all
operating U.S. nuclear plants without changing food prices. Moreover, the use of biomass for ethanol
production can reduce oil imports to the country by 50%.

Potential biomass energy resources can be divided into two groups:

— plantations of plants grown for energy purposes (e.g. corn, rapeseed, willow, potatoes,
Jerusalem artichoke etc.);

— organic residues and wastes, i.e. residues of cultivated plants, wastes from cultivation and
processing of plant products, animal waste, municipal organic waste.

Organic residues and wastes include:

—wood waste of the forest industry;

—agricultural waste.

Wood wastes and by-products of sawmilling consist of sawdust, chips, flakes and bark.
Residues are the crown and branches of trees, dead trees left after the final felling, and shrubs from
young forest plantations after their thinning. These wastes are split or crushed and delivered to power
plants where they are burned to produce heat and energy.

Agricultural waste is the straw of such cereals as wheat, barley and oats. Trunks and other
wastes of corn and sunflower production can be used as fuel. Straw and trunks are chopped and used
as fuel like wood waste. Manure is also a product that can be used as a raw material for biogas
production. Biogas is a gaseous product of the anaerobic digestion process. This process uses biomass
resources such as animal manure, food waste, sewage sludge or separated household waste. In the
process of anaerobic digestion, methane-rich biogas and liquid fertilizer are generated, it has good
nutritional properties.

The main approaches of biomass energy potential realization in Ukraine are the production of
thermal and electric energy. Appropriate concepts for the development of biomass energy generation
by 2020 and 2030 have been developed by the Bioenergy Association of Ukraine. By 2020, biomass
can replace about 3.5 billion m? per year of natural gas for heat production in Ukraine, and 7.5 billion
m? per year by 2030.

The introduction of modern innovative technologies in the field of energy supply, based on
biomass utilization, will reduce the dependence of the Ukrainian economy on oil and gas from the
exporting countries, which, accordingly, will increase its energy, economic and national security and
will help our country to reach a whole new level of relations with foreign states.
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