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Abstract. The purpose of this study is to analyze existing technologies and optimize their operation in a closed-loop
production and use of biomass fuel based on existing chemical-biological technologies of biochemical processing of
biomass and its anaerobic fermentation processes.

The article presents a fundamentally new scheme of biomass utilization of different origins, the implementation of this
scheme of utilization of household, sewage, industrial and technological biomass waste will solve simultaneously the
problem of preserving the environment in an environmentally friendly condition, to obtain during processing energy
sources thermal energy to ensure the flow of biochemical and thermal processes in the installation, and to produce pilot
fuel for its use in the processes of heat production of decentralized heating systems and energy production of small and

medium-sized settlements, private estates and cottages.
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1. Introduction

Among the great variety of biomass processing
systems, a special place is occupied by systems
of anaerobic fermentation of thermophilic
temperature regime. At present, such systems
are becoming more widely used in connection
with the spread of the problem of overcrowded
settling tanks of large cities and enterprises of
agricultural importance. [1]

so their further processing makes sense and
will be able to recoup the cost of transition to
this modern technology. In this regard, within
the framework of this article the basic schemes
of using biomass processing technologies in a
closed cycle and their analysis are given. [1]

2. Relevance of the topic

Today, the problem of waste disposal of
society in large cities (domestic, sewage,
industrial and technological waste), livestock
and meat and dairy products, agricultural
production enterprises, medical, medical is
relevant for different countries in the modern
world. and pharmaceutical institutions, etc.,
whose activities are accompanied by the need
to daily direct to address the significant costs
of energy and financial resources. In some
emergencies, such enterprises can use waste
incineration technologies and equipment, but
their use requires energy consumption and does

not allow to effectively solve this problem in the
complex.

Anappropriate and innovative way to solve this
socio-environmental problem is to use integrated
biological, chemical and physical methods
for waste treatment in order to obtain biomass
energy sources with the possibility of their use
in energy production processes. This approach
provides a promising opportunity to process large
amounts of waste of various origins to generate
heat and electricity at powerful processing plants
and pave the way for waste-free technologies,
processes and enterprises, which should be the
goal and main task of environmental policy of
modern states.

One of the possible variants of technology for
processing waste of different origins can be based
on the utilization of harmful biomass of animal
and human origin. This technology should involve
the development of integrated approaches using
biochemical processes, the result of which under
certain conditions should be an energy source as
a fuel of biological origin of gaseous and solid
form. The scheme of the variant of biochemical
technology of waste processing, proposed in the
general scheme of energy production, is shown
in the figure. The resulting pellets can be used in
individual heat production systems, and the gas
turbine is capable of producing electricity.
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In this scheme, waste biomass by the method of its processing to the state of pellets using
is disposed of from sewage and thermophilic anaerobic fermentation technologies and drying

settling tanks of agricultural

enterprises by: supplying biomass to the primary
treatment system that processes biomass by
cleaning it from debris and squeezing out excess
substances, then biomass fills fuel tanks to
feed into the biochemical preparation system
to create fermentation conditions by mixing
sugar and other substances to improve and
accelerate the fermentation process [2-7], after
preparation the biomass fills the first 1 level of
anaerobic thermophilic fermentation tanks, in
this tank there is a mixing mechanism to obtain
a more concentrated composition of biomass.
Fermentation is carried out in a thermophilic
mode which causes (+ 55°C) but the automatic
system will regulate the temperature to a greater
or lesser extent [7-9],

4.2. Description of the basic scheme of
realization of the dry part of biomass processed
to a condition of chickens

The publication schematically considers the
fundamentally closed system of realization of
piles harvested by drying biomass (Fig. 2)

systems. [10]

In this scheme there is a step-by-step sale
of pilot fuel obtained from the sale of waste
biomass (Fig. 1), after the production of pellet
fuel it is transported to the fuel storage unit
with gasification system, fuel therefore it is not
necessary to modify itunder pilot fuel, in the steam
gasifier pilot fuel by means of sharp steam (560
°C) is crushed to a coke condition, and gas part
of fuel goes to system of purification of synthesis
gas which by means of the membrane conversion
reactor regulates hydrogen mixture. for the
safe operation of gas turbines, which with their
exhaust gases heat the boiler utilizer of the steam-
gas installation, which produces electricity,and
gives the required amount of steam required for
continuous operation of the gasifier, [7-10] also
on the circuit there is a slag processing system,
which allows to extract from the coke obtained
by gasification of fuel recyclable materials such
as precious metals (palladium, gold, silver and
others) , the scheme also includes a system for
processing gas synthesis residues to the state
of the substance (gasoline) in order to process
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Or used as the main fuel for both gas turbines,
which in turn eliminates the consumption of
synthesis gas for one of the gas turbines, in
order to process gas into gasoline. Also, a closed
system requires less staff to maintain than
separate systems, this will also be important for
the cost [1-10].

5. Conclusions

1. The diagrams show the implementation
of existing and long-established technologies
for creating a system of biomass utilization,
this combined system is of great importance for
countries with large populations and developed
agricultural industries, as well as for countries
with a shortage of solid and liquid fuels, and if
you add GTU exhaust filtration system then this
installation will have less emissions than any
thermal power plant.

Fig.2 Schematic diagram of step-by-step implementation of pilot fuel

obtained by drying biomass [10]

2. The only downside is the size, because
this installation will take up a lot of space, but
there is an opportunity to reduce the cost of
installation by upgrading existing thermal power
plants and CHP, as well as fuel residues can be
used as the main fuel for all gas and liquid power
plants.

3. In today’s world, this installation is very
relevant because now fuel resources are rising
very quickly in price, so the payback period of
these systems will be much shorter compared
to existing counterparts, and theoretically,
depending on the origin of biomass, these plants
will be able to establish production of precious
metals from slag no less than large companies for
the extraction of precious metals which will lead
to a reduction in imports of scarce scarce metals.
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Memoro danoi cmammi € ananiz iCHyIO4UX MexHoN02il ma onmumMizayis pooomu ix y cxemi 3aMKHYMO20
YUKITY 8UPOOHUYMBA MA BUKOPUCMAHHA DIOMACOB020 NAIUBA HA OCHOBI ICHYIOUUX XIMIKO-0I0102TUHUX MEXHO-
n02itl 6ioximiunoi 0bpodKuU biomacu ma npoyecie it anaepobHo20 OPOOiHHSL.

B cmammi nageoeno npunyunogo nogy cxemy ymunizayii 6iomac pizHo2o noxooxcenHs, peanizayis 0anoi

cxemu ymuaizayii nobymosux, KanaiizayittHux, npOMUCIO8UX ma MexHOA02IYHUX OIOMACO8UX 610X00i6 00360-
UMb SUPTUUMU OOHOYACHO Y KOMNILEKCI Npooiemy 30epedtcents 6 eKOI0STYHO CRPUSMAUGOMY CIAHI HABKO-
JUUHE NPUPOOHe cepedosuuye, OMmpumMami nio Yac nepepodoxu eHepeemudni oxcepeid, 30amHux 2eHepysami
CNEKMPUYHY MA MENN08Y eHepeii Os 3a0e3neUeHHs NPOMIKAHHS OIOXIMIYHUX MA MENI08UX NPOYECi8 6 CaMill
VCMAaHo8yYi, ma ueOMOoSIAMU nijlemue Naauo 01s 1020 3aCMOCY8AHHS Y Npoyecax meniosupooOHUYmea oe-
YeHmpanizo8anux cucmem menio3ade3neuents ma eHepeosupoOHUYmMea MAIUX ma cepeoHix HACeNeHUX NyH-
Kmig, npusamuux caoud ma Komeoxicia.

Knwuogi cnosa: Enepeosupobnuymeo ,anaepobne OpooinHs, cunmes-2as, UpoOOHUYMEO niiem, Komei-
Yymuaizamop.
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KoMOunnpoBaHHas cucTeMa yTHJIH3alMu dnomace
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Lenvro OanHOU cmambpu A61AEMCs AHAIU3 CYULECTNBYIOWUX MEXHON02UL U ONMUMUZAYUSA pAOOMbL UX 8 CXe-
Me 3aMKHYMO20 YUK NPOoU3800CmMEa U UCHOIb308AHUS OUOMACCOB020 MONIUBA HA OCHOBE CYUWeCmBYIOuUX
XUMUKO-OUOI02UYECKUX MEXHON02UL OUOXUMUYECKOU 00padomKu ODUOMACCHL U NPOYEcco8 ee aHA3POOHO20
Opodrcenusl.

B cmamwbe npugedena npunyunuanibHo HO8As cxema YMUuau3ayuy OUOMACC pasiuiHo20 NPOUCXOXHCOe-HUA,
peanuzayus OaGHHOU CXeMbl YMUIU3AYUU ObIMOBbIX, KAHAIUIAYUOHHBIX, NPOMbBIUULIEHHbIX U MEXHOI02UYECKUX
OUOMACCOBLIX OMXO008, NO3BONUM PEULUNb OOHOBPEMEHHO 8 KOMNIeKce NPodIeMy COXPAHEHUS 8 IKONOSULECKU
O1a20NPUAMHOM COCIMOAHUU OKPYIHCAIOWYIO NPUPOOHYIO Cpedy, NOLYYUMsb Npu nepepabomke dIHepeemuyecKue
UCTNOYHUKU, CHOCODHBIX 2eHePUPOBAMb INLEKMPUYECKYI0 U MENI08YI0 dHepauu 0l obecneyeHus NpOmeKaHus
OUOXUMUYECKUX U MENLOBbIX NPOYECCO8 8 CAMOU YCMAHOBKe, U U320MABIUEAMb NUIEMHOe MONIUBO O/ €20
npuUMeHeHUs 8 npoyeccax menio nPouU300Cmsed 0eyeHmpatU308aHHbIX CUCEM MeNIOCHADMCeHUs U IHEP2O-
npouze00CmMea MAaiblx U CPeOHUX HACEIEHHbIX NYHKMOS, YACIHBIX ycaded 1 Kommeodicell.

Knrwouesvie cnosa: Enepeonpou3go0cmeo, anaspodnoe Opodicenue, cunmes-eas, npouzsoo0Ccmeo neuien,
Komen- ymuauzamop.
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