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The use of agricultural waste for the renewable energy production
A. Zapatowska', U. Bashutska?

In addition to hydroelectric power plants, solar and wind power plants, biogas plants are important in the production
of electricity and heat from renewable energy sources. It is known that depending on the type of substrate used for
processing and the design features of biogas plants, they have their own advantages and disadvantages. Nevertheless,
properly localized biomass installation is able to decrease the use of conventional materials reducing greenhouse gas
emissions. Bio-waste, plant residues and other by-products can be used to produce electricity, heat and purified methane
as fuel for repaired vehicles. Biogas production is a key technology for the sustainable use of agricultural biomass as a
renewable energy source. Both, Poland and Ukraine, have a large agricultural area, and well developed animal cattery,
which creates opportunities for alternative energy sources from biomass development.

Agricultural biogas plant energy produced from waste such manure, slurry and another agricultural waste, is an
excellent source of heat, likewise, electricity. Therefore the importance of using agricultural waste as an energy source
in the production of biogas shall be emphasized. A significant drawback of the system is the need to provide low
economic and environmental losses. For this purpose, the place of biomass harvesting, transport and its preparation
together with storage should be taken into account. To achieve the highest efficiency, small biogas plants should have
permanent composition of substrate consisting of various ingredients.

Ukraine and Poland has considerable potential of renewable energy sources development of which can provide
significant economic, ecological, and social benefits. The production of biogas has become an attractive source of extra
income for many farmers. Biogas production has a useful effect not only on economic, but ecological development,
particularly in the rural regions. At the same time, environmental protection aspects have gained additional importance,
so that anaerobic treatment processes have become a key technology for environmental and climate protection.

On the basis of the submitted documentation by the municipal administration and the manufacturer, the operation of
biogas plants for the processing of organic agricultural waste in Gorajec and Odrzechowa (Poland) has been presented.
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Introduction. The main reason for the renewable
energy development is the environment, especially
in relation to global climate change and the need to
improve security and diversity of energy supply. The
method of waste management is to use them in methane
fermentation processes, as a result of which methane-
rich biogas, used for energy production, is created.
This solution increases the ability of Poland to meet
the National Indicative Targets and the provisions of
the Climate and Energy Package (15% of energy from
renewable sources by 2020). Due to the exhausting
resources of fossil fuels, including natural gas resources,
the priority of the European Union is the rational use
of natural resources and ensuring sustainable waste
management. It should also be emphasized that the
control of fermentation processes and the subsequent
use of the resulting biogas reduces the emission of
methane into the atmosphere. The biogas production
has positive impact on the environment since less
CO, is formed during combustion than it is used for
photosynthesis by plants from which it is produced.
Biomass is the most profitable source of renewable
energy in Poland and Ukraine, it has many advantages
due to the environmental and economic aspect (Melnyk,
Shkarupa & Kharchenko, 2013). Benefits resulting from
the combustion and co-combustion of biomass with
coal result from a significant reduction of greenhouse
gas emissions, in terms of carbon dioxide emissions,
biomass is the so-called «neutral» fuel. Biogas is a
renewable fuel produced by anaerobic fermentation of
organic material. The value of a substrate in the biogas
process depends on its potential as a high yield plant
species and on the quality of the biogas produced such
as the achievable methane content. It usually has 50-
70% CH,, 25-50% CO,, 1-5% H,, 03-3% N, and traces
of H)S (Bedoya, Arrieta & Cadavid, 2009). Methane
is the only combustible constituent of biogas, which is
utilized in different forms of energy. Biogas can be used
for heating, lighting, transportation, small-scale power
generation, and large gas turbines as a complementary
fuel (e.g. natural gas) (Bedoya et al., 2009). Nowadays
the most commonly used substrate for methane
fermentation process is maize silage (Dach, Zbytek,
Pilarski & Adamski, 2014). However, due to the conflict
«energy vs. food», the risks arising from the crops
monoculture and growing prices of this substrate, the
alternative sources of biomass are increasingly looked
for (White, Latta, Alig, Skog & Adams, 2013). Therefore,
an alternative is the use for energy purposes the waste
materials from food industry and agriculture or farming
at the areas unsuitable for human consumption. Biogas
produced in a fermentation tank can be converted into
energy or purified to the form of biomethane and sent to
a gas distribution grid. Biogas can be used to produce:

- electrical power — in spark ignition engine or
turbines,

- heat — in gas boilers,

- electrical power and heat — in cogeneration
aggregates used for combined production of electrical
power and heat, which is the most common method (and
virtually the sole method) of using biogas for energy

purposes in Poland (Golusin, Ostojic, Latinovic, Jandric
& Ivanovich, 2012, Zapatowska & Bashutska, 2017).

Agricultural biogas plants in Poland most often
operate near large livestock farms, using as their
substrate the otherwise noxious waste of slurry and
manure. Biogas production is a far better alternative to
the commonly used method of waste utilization (than
directly sprayed onto the fields). The process of biogas
generation results in sanitation, which prevents a risk
of ground water contamination. Moreover, electrical
power and heat is produced whilst the post-fermentation
residue is used as a fertilizer (Angelidaki & Ellegaard,
2003, Dach et al., 2009). The main waste generated by
agriculture are natural fertilizers such as manure, urine
and manure from pig farms and cattle. The possibility of
their agricultural use are limited by periods of fertilization
and the requirement is not exceeded the limit dose. Fruit
and vegetable waste generated mainly such as bagasse,
primarily grapes, apples, carrots, potato pulp, and beet
pulp (Tarko, Duda-Chodak & Bebak, 2012, Misiura,
2013, Kuczynska, Nogaj & Pomykata, 2011).

Agricultural waste used in biogas installations.
Due to the need of intensification of energy generation
from renewable sources, as well as the need for
dissemination of the methods to reduce the emission
of greenfouse gases into the atmosphere, increasing
importance begins to play production and use
agricultural biogas.

The agricultural raw materials used for the
production of renewable energy may be waste products
of this production, such as straw or animal droppings.
Agricultural biomass is a relatively broad category of
biomass that includes the food based portion (oil and
simple carbohydrates) of crops (such as corn, beets) and
the nonfood based portion of crops (such as the leaves,
stalks, and cobs of corn stover), perennial grasses
and animal waste (Chandra, Takeuchi & Hasegawa,
2012). In accordance to the national agricultural policy
conducted by the Polish Ministry of Agriculture and
Rural Development, emphasis is placed on the use
for energy purposes of by-products from agriculture,
by-products and waste from the food industry, liquid
and solid animal manure as well as energy plants
themselves. In case of by-products from agriculture,
the use of straw for energy purposes is of particular
importance. The use of its surpluses avoids burning it
in the fields (Tab. 1, 2).

Forthe production of biogas it can be used corn stalks,
undeveloped cereal crops, decaying hay, contaminated
grain, spoiled harvest of root crops, beet leaves, care
waste (weeds), disqualified and undeveloped crops in
orchards and fruit plantations, leaves of fruit trees and
shrubs, branches, fruit fall, broken fruit harvests and
spoiled vegetables. As it can be seen from table 2, maze
silage, rye, grass silage, brewers grains, pomace and
mown grass can provide a large amount of biogas while
the highest methane amount can be provided from grain
and potato decoction, pomace, and gastric contents.
The selection for production must be economically
justified. Reliability and continuity of supplies as well
as seasonality of work should be taken into account.
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Table 1
Qualification of the suitability of waste for the production of agricultural biogas
according to applicable codes
Waste code Groups, subgroups and types of waste Industry
02 Wastes from agriculture, horticulture, hydroponics, fishery, forestry, hunting and food processing
02 01 Wastes from agriculture, horticulture, hydroponics, forestry, hunting and fishing
02 01 01 Sludge from washing and cleaning
0201 02 Animaltissue waste
02 01 03 Plant waste mass )
) Waste from agriculture
02 01 06 Animal waste
02 01 07 Waste from forest management
0201 82 Dead and slaughtered animals
02 01 83 Wastes from hydroponiccrops

Source: Rozporzadzenie Ministra Srodowiska, 2014

Table 2

Characteristics of selected plants and selected products for biogas yield

Base The dry matter The dry matter content of  The yeald of biogas The content of
content (%) organic (%) (m*/t) methane CH, (% vol.)
Natural fertilizers
cattle slury 8-11 75-82 200-500 60
pig slurry about 7 75-86 300-700 60-70
cattle manure about25 68-76 210-300 60
pigs manure 20-25 75-80 270-450 60
hens manures about32 63-80 250-450 60
Plants
maize silage 20-35 85-95 450-700 50-55
rye 30-35 92-98 550-680 about 55
grass silage 25-50 70-95 550-620 54-55
Products of the agricultural industry
brewer’s distilleries 20-25 70-80 580-750 59-60
grain decoction 6-8 83-88 430-700 58-65
potato decoction 6-7 85-95 400-700 58-65
pomace 25-45 90-95 590-660 65-70
Other substrates for biogas plants
waste fittings 5-20 80-90 400-600 60-65
gastric content 12-15 75-86 250-450 60-70
Grass
mown grass ok.12 83-92 550-680 55-65

Source: Latocha, 2010.

Method. The analysis was to determine the
method of using agricultural waste for energy
purposes. It raises the concerns in aspect of processing
agricultural waste in biogas installations, where biogas
is used for electricity and heat production. The work
assumes that agricultural waste is a valuable resource
in the production of renewable energy. The research
analysis was based on documentation provided by
biogas plants in Gorajec and Odrzechowa, as well
as on information provided by the Cieszanéw and

Zarszyn Municipal Offices. A computational analysis
was performed to estimate the energy and economic
efficiency of biogas plant. The type and weight of
substrates to be used in the methane fermentation
process were determined. The volume of biogas and
methane produced was calculated. The amount of
energy produced and the power of the installation was
determined.

Results and discussion. The biogas plant in
Odrzechowa is located in the administrative district of
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Gmina Zarszyn, within Sanok County, Subcarpathian
Voivodeship, in south-east Poland (Fig. 1). Zarszyn
commune is an agricultural area, agricultural areas
occupy a total of over 6 500 ha and constitute 63 %
of the total area of commune. In the commune of
Zarszyn there are several modern farms that are
oriented towards market production. The largest is the
Zootechnical Experimental Station of the Institute of
Livestock Production in Odrzechowa.

In the Odrzechowa biogas plant, the fermentation
process is carried out three times a day, each time
20 tonnes of substrate is added to the fermentation
chambers. During the year about 26000-27000 t of
substrate are consumed, of which about 50 % is slurry and
manure. The produced biogas contains about 50-60 % of
methane. The farm uses 17 % of energy produced, and
83 % is sold to PGE, the rate is PLN 0,18 / 1kW.

The construction of the Gorajec biogas plant
was completed in 2015. The investment is located
in Gorajec, Cieszanow commune, in the Lubaczow
agricultural district, near the border of the Podkarpackie
and Lubelskie voivodships (Fig. 2). In the biogas
plant, biogas is produced as a result of anaerobic
digestion of organic substrates of agricultural origin.
The produced biogas is used to produce electricity
and heat. New technologies and emerging solutions
ensure high efficiency of biogas installations,
providing excellent conditions for creating a local
energy system. Distributed energy sources guarantee
the local energy supply for the region. In the vicinity
of the power plant there are agricultural lands, mainly
intended for maize cultivation. This is a potential
for obtaining feedstock for biogas production and
for breaking down the digestate. Electric power —
0,999 MWe, thermal power — 1,110 MWt, electric
power production — 8,348 MWh, thermal power
production — 8,357 MWhth (30085 GJ).

The biogas plant in Gorajec uses 31000 t of
substrates throughout the year (Tab. 3). A digestate is
used as a fertilizer.

Table 3
The substrates used in operating plant in Gorajec
Substrate Annual quantity (t)

Pig slurry 3000,00
Pig manure 1500,00
Birdspawn 500,00

Grass 2000,00
Beet pulp 5000,00
Fruit and vegetable pomace 10000,00
Distillery 2000,00
Maize greens 7000,00
Total amount 31000,00

Source: Material submitted by the municipal administration
in Cieszanow

In agricultural biogas plants, usually 2-3 substrates
are used, mostly slurry and maize silage. Table 4 shows
the efficiency of substrates an its processing into biogas
and methane.

Table 4

Calculation of biogas and methane volumes for
individual substrates and their combined values

Volume of Volume of
Substrate produced produced

biogas (m?) methane (m?)
Cattle manure 17280 10368
Pig manure 2867 1720,2
Hen manure 64,8 38,88
Slurry 1899,78 1215,86
Maize silage 5601,96 3025,06
Uneaten particles 666 366,3
Rejected popatos 1020 479,4
Potato sprouts 10,7 5,03
Kitchen waste 61,26 33,69

Source: Czekata et al., 2017

o i %N

Fig. 1. Operating plant in Odrzechowa (www2)

For calculating the amout of energy and power of
installation, the biogas plant operating time is assumed
to be 8000 hours (approximate 30 days are at service
work). Based on table 4 with the results of biogas and
methan volumes for individual substrates, the potential
for energy supply by a small biogas plant (250 kW) fed
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with agricultural waste can be calculated. The power of
this biogas plant is 2000000 kWh of energy. If divided
this number by 2500 kWh, which corresponds to the
annual energy consumption of 4-person households,
it can be calculated that the biogas plant can meet the
needs of 800 such farms. By multiplying 800 and 4 (the
number of people in the household taken into exemplary
calculations) it gets 3200 people. Taking into account
the 0,5 kW biogas plant, all sizes will be twice as large,
in the case of biogas plants with a capacity of 1 kW —4
times higher. Biogas plant in Gorajec is able to supply
12800 people, while 7 342 people live in the Cieszanow
commune (www1).

Conclusions. The conventional energy sources
such as oil, hard coal, lignite or natural gas can be
exhausted in a short time. They are gradually replaced
with energy resources from wind, water, solar radiation,
energy of the Earth’s interior and biomass. According
to nowadays study, biogas production is a process with
huge potential. The biogas sector has never before
aroused as much attention as it does today. To provide
raw materials for biofuel production it is important to
use by-products of agricultural origin, mainly those
that constitute cumbersome and undeveloped waste,
which reduces their quantity. Most often, as in the case
of the agricultural biogas plant in Odrzechowa and
Gorajec, biogas is used in cogeneration aggregates, it
is the combined production of electricity and heat.

Providing a renewable energy development
today is an important issue to ensure environmental
safety and sustainable development of society. The
Energy Strategy of Ukraine for the period until 2035
provides the change of energy consuming structure by
reducing the consumption of imported natural gas and
diversification of its supplies. The biogas sector is still
developing and has a huge potential. The production
of biogas has become an attractive source of extra
income for many farmers. Besides, biogas production
has a useful effect not only on economic, but ecological
development, particularly in the rural regions. At the
same time, environmental protection aspects have
gained additional importance, so that anaerobic
treatment processes have become a key technology for
environmental and climate protection.
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BukopucTtaHHA cinbcbKorocnogapcbKux
BigxopaiB y BUpOOGHULTBI eHeprii i3
BiAHOB/IOBaHNX gKepen

A.3ananoBcka', Y. bawyubka?

Iopsin i3 TiApOENEKTPOCTAHIIAMY, COHSYHUMH
Ta  BITPOBUMH  CIIGKTPOCTAaHIlIMH,  0Oiora3oBi
YCTaHOBKHM MalOTh CyTTE€BE 3HAYCHHS Y BHPOOHUUTBI
€JIEKTPOCHEePrii 1 Teluia Bijl BIIHOBIIOBAHUX IDKEpel
eHeprii. 3aMeXHo BiJl TUITy CyOCTpary, 10 3aCTOCOBY-
€TBCS IJIs1 IEpepoOKHU, Ta 0COOIMBOCTEH KOHCTPYKIIL
010ra3oBMX YCTaHOBOK, BOHM MAalOTh IlepeBard i
Hemonikn. TUM He MeHIe, PaBUIBHO JIOKATi30BaHA
YCTaHOBKa 3 mepepoOku OiomMacH 37aTHa 3MEHIIUTH
BUKOPUCTAHHSA TPAAULIHHOI €HEPTeTUIHOI CHPOBHUHH,
3a0e3revyoud 3MEHIIeHHS BHKHIIB ITapHUKOBUX
ra3iB. bioBigxoau, pOCIWHHI 3aJMINIKK Ta iHIII
MOOIYHI TIPOAYKTH arpoIPOMHUCIOBOTO BHPOOHUIITBA
MOXYTh OyTHM BHKOPHCTaHI /s BUPOOHHIITBA
eJIEKTPOCHEPrii, Tela Ta OYHIICHOTO METaHy SK
TajauBa I BIAPEMOHTOBAHUX TPAHCIIOPTHHUX 3aCO0iB.
BupoOuunTBo 6iorasy € KIIOYOBOIO TEXHOJOTIEIO
JUISL CTalloTO BUKOPUCTAHHS CUTLCHKOTOCIOAAPCHKOL
OiomacH, sIK JDKepella BiTHOBIIOBaHOI eHeprii. bio-
EHEepPTreTHYHI YCTaHOBKH BHKOPHCTOBYIOTH JIOKQJIBHO
JOCTYITHY CHUPOBHHY, IOIOMArarouu 30epiraru eHep-
TEeTHUYHI HEBITHOBHI KOPHCHI KOTaauHU. BOHU maroTh
3MOT'y yTI/IJ'IiByBaTI/I arpapHi BiX0omu, 3a0e3mneuyroun
TpH [IbOMY BUCOKHIi BUXiJl €HEprii Ha KyJIBTypPHY IU10-

Iy MOPiBHSHO 13 iHMMMU OioeHepreTukamu. [lo3utns-
HUM MOMEHTOM € 30€peKEHHS IITYYHOro J0OpHuBa 3a
pPaxyHOK arpoTeXHIYHOTO BHKOPHCTaHHS JUTECTaTYy.
JenenrtpanizoBaHa TeHepallisi eleKTPOeHEpTii MoXe
3MEHIIUTH TPAHCIIOPTHY BiJICTaHb A0 KiHIIEBOTO CIIO-
xwuBada. lle cipurse 301IbIIEHHIO TOXaHOT BApTOCTI Ta
aJbTEPHATUBHUMA JIOXiZ IS CITBCHKOTOCTIOAAPCHKOT
tepuropii. [lonpma ¥ YkpaiHa MaroOTh 3HAUHI TUIOIII
CITECHKOTOCTIONAPCHKUX YTimh Ta A00pe PO3BUHEHE
TBapUHHMULTBO, IO CTBOPIOE MOXJIHMBOCTI  JJIs
PO3BUTKY aJIbTEPHATHBHUX JKEPEII SHEpPrii i3 GioMacH.

Enepris 0iorazoBux yCTaHOBOK, BHpOOJieHa i3
TaKUX CUTCHKOTOCHOAAPCHKUX BIIXOMIB, SIK THI,
THOTBKA Ta 1H., € TOOPUM JPKEPEJIOM TEeIUIa, aHaJIOTT9HO
enekrpoeneprii. Came TOMYy BaXKIMBO BiJ3HAYNTH
JOUITBbHICT BUKOPUCTAHHS CIJIbCHKOTOCHOAAPCHKHUX
BIJIXOMIB, K JuKepena eHeprii y BUpOOHHITBI 6iorasy.
IcToTHEIM HENONIKOM CHUCTEMH € HEOOXiIHICTh
3a0€3MEUUTH HU3bKI CKOHOMIUHI Ta CKOJIOTiYHI
BTpaTh. 3 I€I0 METOIO MOTPIOHO BPaxOBYBATH MiCIlE

3ananoscka Anima — TOUCHT, KAHAWAAT HayK, Kadeapa OioeHepre-
TUKM Ta aHaJi3y XapyoBMX NMPOAYKTIB. PAIiBCbKUil yHIBepcHTeT,
35601, Pauris, Byn. XKenBeposiua, 4, Ten. 177854943, E-mail: ztb-
wbr@ur.edu.pl, ITonpira. Ten.: 0048784702111, E-mail: anise@
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30upaHHsa 6i0MacH, TPaHCTIOPTYBAaHHS Ta i1 MATOTOBKY
pazom i3 30epiranHsaM. Jlns JOCATHEHHS HaWBHUIOI

e(eKTHBHOCTI  HeBeNWKi  0iora3oBi  yCTaHOBKH
TIOBUHHI MaTH MOCTIHHUHN CKIIan cyOcTpary i3 pi3HHX
IHTpE/Ti€HTIB.

Vkpaina Ta [lojdpma MarTh 3HAUHWHA MOTEHIIANT
PO3BUTKY ~ BiHOBIIOBAHKX JDKepelT —HEprii, ski
MOXYTh 3a0€3MEYNTH CKOHOMIYHi, CKOJIOTiYHi Ta
comianbHi BUTOAU. BupoOHMIITBO 0Oiorasy crayio
MPUBAOIMBHUM JKEPENIOM JONATKOBOTO JIOXOAY JUJIsI
Oaratrbox (epmepiB. BoHO TO3UTUBHO BIUIMBAE
HE JIMIIe HAa E€KOHOMIYHHWM, aje W Ha CKOJOTIYHHI
PO3BHUTOK, OCOOJHMBO CLIBCHKHX perioHiB. BomHouac
HaOyau JOJAaTKOBOTO 3HAYCHHS AaCIeKTH 3aXUCTY
HABKOJIMIIHBOTO CePeIOBHINA, & aHAePOOHi HpoLeCcH
nepepoOKy 0iOMacH CTalld KIFOUOBOK TEXHOJOTI€I0
3aXHMCTY HABKOJHUIIHHOTO CEPEAOBUILA Ta KITiMaTy.

Ha mixcrasi HagaHoi MyHIIAITATEHAM YITPABITIHHIM
Ta BUPOOHHMKOM JOKYMEHTAaIlii MPOoaHati30BaHO poOo-
Ty 010ra3oBHX YCTaHOBOK i3 MEpPEepOOKH OpraHidYHHX
BIIXOMIB CLTBCHKOTO TOCIIOIAPCTBA Y cenax lopaens i
Onpexosa (ITonbmia).

Kumrouosi cJoBa: OiorazoBa  yCTaHOBKa;
CLITBCHKOTOCTIONAPCHKI BiaX0mu; OioMaca; 6ioras.

Ncnonb3oBaHue cenbCKOX03AMNCTBEHHbIX
OTXOA,0B B NPON3BOACTBE SHEPruun X
BO300OHOBAAEMbIX NICTOYHVNKOB

A.3ananoBcka', Y. bawyukas?

Hapsiny ¢ ruapoaieKTpoCTaHIUsIMH, COTHCUHBIMU
N BETPOBBIMHU JJICKTPOCTAaHIUAMU, 6HOFa3OBBIe ycCra-
HOBKHM MMEIOT CYLIECTBEHHOE 3HAYCHHE B MPOU3BOI-
CTBC DJJICKTPOSHCPIruM U TCILJIa OT BO306HOBJIHCMI)IX
HCTOYHUKOB SHEpruu. B 3aBUCHMOCTH OT THma CyO-
cTparta, KOTOPBIi MpPUMEHsSeTCs Ui IepepaboTKy,
a Takke OCOOCHHOCTEH KOHCTPYKIMH OHMOTa30BbIX
YCTaHOBOK, Y HHUX HUMCKOTCA CBOU IPEUMYIICCTBA
¥ HemocTaTkd. TeM He MeHee, NMPaBUIBHO JIOKAJHU-
3WpOBaHHas YCTaHOBKa IO mepepaboTke OMoMacChl
CIOCOOHA YMEHBIIMTh HCIIONB30BaHUE TPAJAUIIMOH-
HOTO DHEPreTHYECKOTO CBIPbs, O00ECIeunBas yMEHb-
HICHUC BI)I6pOCOB MMapHUKOBBIX Ta30B. EI/IOOTXOIH)I,
pacTUTENbHBIC OCTATKU U APYTUE HOOOYHBIE TPOTYKTHI
arponpOMBIIIICHHOTO MPOM3BOACTBA MOTYT HCIOJb-

Anuma 3ananoscka — JOLEHT, KaHAMJAT HaykK, Kadeapa
OMOPHEPreTHKH M aHalW3a MHUIIEBBIX MPOAYKTOB, JKemoBckuit
yauBepcuret, 35601, XKemros, yi1. XKenBepoBuya, 4, Ten. 177854943,
E-mail: ztb-wbr@ur.edu.pl, Ilompma. Ten.: 0048784702111.
E-mail: anise@interia.pl ORCID: https:// orcid.org/ 0000-0003-
4297-9854

Vavana bawyykas — NOLEHT, KAaHAWAAT HayK, Kadeapa 3KoI0ruH,
HammonanbHelli  T€COTEXHUYECKU  YHUBEPCHUTET YKPaWHBI,
79000, JIeBoB, yn. I'en. Uynpseiaku, 134, ten. (032)238-81-94;
E-mail: ecology@nltu.edu.ua, Ykpauna. Tei.: 00380676837277.
E-mail: bashutska@nltu.edu.ua ORCID: https:// orcid.org/ 0000-
0002-4131-014X

A. Zapatowska, U. Bashutska. The use of agricultural waste for the renewable energy production 143



HaykoBi npaui fliciBHuyoi akagemii Hayk Ykpainu, 2019, Bun. 18

30BaThCsl MJIS TPOW3BOJACTBA DJIEKTPOIHEPTHUH, Te-
IJla ¥ OYMINEHHOTO METaHa B Ka4eCTBE TOILIMBA IS
OTPEMOHTHPOBAHHBIX TPAHCIHOPTHBIX CpelcTs. IIpo-
M3BOACTBO OWoOTrasza SBISETCS KIFOYEBOW TEXHOJO-
ruei Jjs yCTOMYMBOIO MCHOJIB30BAaHUS CEIBCKOXO-
3SHCTBEHHON OMOMACCHI, KaK HMCTOYHHKA BO300OHOB-
JiseMol »dHepruu. bHosHepreTHyeckue YCTaHOBKHU
HCIONB3YIOT JIOKAJIBHO TOCTYIMHOE ChIphE, IOMOTras
COXpaHSITh  DHEPIeTHUECKHE  HEBO30OHOBISEMBIC
MmoJie3Hple  MckomaeMble. OHHM TIO3BOJISIOT yTHIIU3H-
pOBaTh arpapHbI€ OTXOXbI, OOecIieurBas MHpPU ITOM
BBICOKMWA BBIXOJ] JHEPTHMM Ha KYJbTYpHYIO ILIO-
aab MO0 CPaBHEHUWIO C JPYTUMHU OMODHEpPreTHKAMH.
[TonoxuTenbHBIM MOMEHTOM SIBJISIETCSL COXpaHEHUE
HMCKYCCTBEHHOTO YHOOpPEHUS 3a CUeT arpoTeXHUYecC-
KOTO WCHOJIB30BaHMs Aurecrara. JlemeHTpann3oBaH-
Hasa TeHepalursd 3JICKTPOIHEPIruu MOXKET YMCHLIIUTH
TPAHCIIOPTHOE PACCTOSHHE /O KOHEYHOTO IMOTpedH-
Tens. DTO CIOCOOCTBYET yBENIWYSHHUIO JTOOABIECHHOM
CTOMMOCTH Y AJITEPHATUBHBIN JI0XO JJISI CEbCKOXO0-
3siicTBEHHON Tepputopuu. [lonbina u YkpanHa ume-
IOT 3HAYUTEJIbHBIE MIIOMIAAN CEIbCKOXO3IUCTBEHHBIX
YTOAHI 1 XOPOIIO Pa3BUTOE KUBOTHOBOACTBO, YTO CO-
3/1a€T BOSMOKHOCTH MJISI Pa3BUTHUS aTbTEPHATUBHBIX
VMCTOYHHUKOB YHEPTHH C OMOMACCHI.

OHeprusi OMOTa30BBIX YCTaHOBOK, NMPOM3BEIECHHASL
M3 TaKUX CEJbCKOXO3SMCTBEHHBIX OTXO0JO0B, KaK Ha-
BO3, HABO3HAS XKIDKA W JIPYTHE, SBISETCS XOPOIINM
HCTOYHUKOM TEIUIA, AHAJOTUYHO 3JICKTPOSHEPTUU.
NMeHHO mMO3TOMY Ba)XHO OTMETHUTH II€JIeco00pa3-

HOCTH WICIIOJIb30BaHUS CEITbCKOXO3IHCTBEHHBIX OTXO-
JTOB, KaK UICTOUYHUKA SHEPTHH B TIPOU3BOJCTBE OHOTasa.
CyIleCTBEHHBIM HEJIOCTATKOM CHUCTEMBI SIBJISICTCS HE-
00xoaMOcCTs 0obOecriedurnBaTh HU3KHE SKOHOMHYECKHE
U sKonorudeckue mnorepu. C 3TOHW LENbIO CIeAyeT
YYHUTBHIBATH MECTO cOOpa GroMacchl, TPAHCIIOPTHPOBKY
Y TIOJTOTOBKY BMECTE C XpaHeHueM. J{JIs JocTmkeHus
BBICOKOH 3¢ (eKkTUBHOCTH HebOombinne OnorasoBble
YCTaHOBKH JIOJKHBI UMETh MOCTOSHHBIH COCTaB CyO-
CTpara U3 pa3HbIX UHTPEIUEHTOB.

VYkpanna u Ilonpma uMMEIOT 3HAYUTENBHBIA TO-
TEHI[HAJI PaA3BUTUS BO30OHOBISAEMBIX HCTOYHHUKOB
SHEPTHH, KOTOPEIE MOTYT 00€CIIEYUTh SKOHOMHYECKHE,
9KOJIOTHYECKUE U COIMANIbHBIC BBITOABI. [Ipom3Bos-
CTBO OMOrasza CTajo MpPUBJIEKATEIHHBIM HCTOYHHKOM
JTOTIOJTHUTEIILHOTO JTOXO0/1a JUIsi MHOTUX (epmepoB. OHO
MOJIOKHUTEIHHO BJIUSAET HE TOJILKO HA YKOHOMHYECKOE,
HO W Ha SKOJIOTHYECKOE Pa3BUTHE, 0COOEHHO CENbCKIX
peruoHoB. B To ke Bpems JOMOTHUTEIHHOE 3HAYCHHE
MPHOOPENTHM aCTIEKThI 3alUThl OKPYKAIOIICH Cpelbl, a
aHa’pOoOHBIE TTPOIIECCH TepepadOTKH OMOMACCHI CTATH
KITFOYEBOI TEXHOJIOTHEH 3allIUThI OKPYXKAFOIIEH CPeIbl
U KJIMMarTa.

Ha ocHoBaHMM MpeioCcTaBICHHOW MyHUIAIIATHHBIM
YIpaBJICHUEM U MPOU3BOAUTEIEM JOKYMEHTAIIUHU TIPO-
aHaTM3UpOBaHa paboTa OMOTra30BBIX YCTAHOBOK IIO TTe-
pepaboTKe OpraHMYECKHX OTXOAOB CEIIbCKOTO XO3Sii-
ctBa B cenax [opaeny u Onpexona (Ilonbiia).

KiroueBble cioBa: 0Ouorasosas  yCTaHOBKa;
CeJhCKOX03MCTBEHHBIE OTXO/IbI; OroMacca; Ouoras.
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