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In recent years, solid fuel based on renewable energy sources has become
widespread in Ukraine and the world [1-2]. Biomass pellets are among the most
popular according to demand. Today, according to international studies, about
7 % of the world's biomass is needed to replace fossil energy sources. Popular
sources of biomass are sawdust, grain waste, straw and seed husks, sunflower
waste, reeds [3].

Sawdust is formed as a result of wood processing. Sawmills and furniture
factories regularly generate such waste. It is an excellent biofuel with high calo-
rific value and low cost. Pellets obtained from sawdust can be used in home py-
rolysis and even industrial boilers.

The basis for the pellets is coniferous or oak sawdust, only they contain a suffi-
cient amount of lignin (natural glue). They can also be used neat. Species of other
sawdust are granulated only if the recipe contains >60 % oak or pine needles. For
granulation of roots, thin branches, hornbeam, ash, acacia, 10-20 % of soybean,
rapeseed or sunflower waste is added to sawdust as a binder. If you need to process
a lot of sawdust, it is better to choose an automated fuel pellet granulation line.

Cheap fuel is raw material from wood fiber board scraps (MDF, HDF,
OSB). Compared to wood pellets, the ash content of this biomass is slightly
higher. But on the other hand, the granulation of residues allows you to get rid
of garbage at the enterprise and reduce the cost of heating the premises. Such
materials already contain natural glue, so you do not need to add oak / pine
sawdust to them. But special equipment is required. Hulls, weed seeds, particles
of leaves and stems, damaged and too small grains that are formed during the
primary processing of cereals (drying, cleaning and sorting) are grain waste.

Grain wastes of wheat, rye, oats and other food crops have a high nutri-
tional value, therefore they are used for the production of pelleted feed. Grain
waste of industrial crops (rapeseed, soybeans) has a high calorific value
(19 MJ/ kg or 4600 kcal / kg) and low ash content (8 %), they are used as a cheap fuel.
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Table 1. Granulators for biomass processing

Raw materials Engine power, kW Productivity, kg / hour
Sawdust 15-22 100-250
Grain waste 2,2-22 80-500
11 100
Seed straw and husk 2 250-300
7,5 150-250
Sunflower waste 11 200-300
22 400-500

Straw pellets are used as fuel, although compared to granular sawdust, their ca-
lorific value is slightly lower. Straw in pellets has 10 times higher calorific value
than in original form, and husk has a higher calorific value than sawdust [4].

In order for pellets from straw and sunflower seed husks to be dense and
smooth, it is necessary to add 10—15 % of soybean, rapeseed, sunflower waste
(stems, heartwood, ragweed) to the raw materials.

Straw forage pellets are not made; hay is better suited for this (mown and
dried stems and leaves of herbaceous plants). According to the recipe for the
feed mixture, cereals, vitamins, premixes are added to the crushed hay, and all
components are combined in a mixer [5].

Sunflower waste (stems, fibrous core, ragweed) is perfectly processed into
fuel pellets. If earlier they were simply burned in the fields, now they are used
for heating their own production or even sold.

Fuel pellets made from pure sunflower waste contain fat, therefore they are
not suitable for all boilers [6]. It is best to use such residues as an additive to
sawdust or straw, which are difficult to granulate.

Nowadays, the reed is mainly used for feeding horses and cattle, it can also
be used for weaving furniture and baskets, covering the roof, etc. However, the
most advantageous is the use of this grain for the manufacture of fuel pellets
and / or briquettes [7].

The reed contains a fairly high silicon content. Silicon gives this plant re-
sistance to attack by bacteria and insects, provides water repellency and, at the
same time, makes it highly flammable. But the silicon content in the reeds also
has a negative side: silicon creates certain difficulties when grinding and press-
ing this material, as well as when burning reeds, which is present in the very
technology of producing granules and briquettes from it. Thus, the use of reeds
as a raw material for the production of fuel pellets opens up great prospects. If
the reeds are prepared in the form of green mass (before drying), then valuable
granular feed can be produced from it. Since there are no costs for growing
reeds, only collection (harvesting) and processing costs are needed to produce
both biofuels and pelleted feed.

126



References

1. Skliar R. Definition of priority tasks for agricultural development. Abstracts of
XIV International Scientific and Practical Conference. «Multidisciplinary research».
Bilbao, Spain 2020. Pp. 431-433.

2. Komap A.C. JlomineHiCTh BUKOPHUCTAHHS AJMBHUX OPHUKETIB 3 BiIXOMIB CLIBCH-
korocrogapcbkoro Bupoouuirea. Mar. VIII-{ Beeykp. Hayk.-TexH. koH(D. «TexHiaHmHA
Iporpec y TBApUHHHUITBI Ta KOpMOBHPOOHMITBI». ['eBaxa-Kuis, 2020. C. 68-71.

3. Bonranceka H.I. Anani3z KOHCTpyKIii IpeciB Wi MPUTOTYBaHHS KOPMOBHX I'pa-
Hyn Ta nanuBHUX OpuketiB. HaykoBwmit Bicank THATY: Memitonons: THATY, 2018.
Bum. 8, T. 2. URL: http://www.tsatu.edu.ua/tstt/naukovyj-visnyk-tdatu/

4. Komap A.C. JIOUiTBHICTD TpaHYIIOBaHHS OPraHiYHUX BiXOMAIB POCIHHHOTO i
TBapUHHOTO TOXO/DKEHHsI. TexHiuHe 3a0e3nedueH s iHHOBaiifHuX TexHomoriid B AITK:
Mmat. Il Mixnap. Hayk.-pakT. koH®. Memnitormons: TIATY, 2020. C. 336-340. URL:
http://mww.tsatu.edu. ua/tstt/wp-content/uploads/sites/6/komar-1-2020.pdf

5. Bontsichka H.I. CyuacHi MeTomu i oOsiaHaHHs JJIsl TpaHyJIIOBaHHS KOMOiKOp-
MiB. TexHiuHe 3a0e3medyeHns iHHoBaIiitHuX TexHonoriid B AIIK: mat. Il MixkHap. Hayk.-
IIPAKT. KOH(. MemiTonons. THATY, 2020. C. 272-275. URL:
http://www.tsatu.edu. ua/tstt/wp-content/uploads/sites/6/komar-2020.pdf

6. Boltianska N. Analysis of the positive aspects of the press technology — feed
granulation. Mat. T Bceykp. Hayk.-npakt. IHT.-koH]. Menironons: THATY, 2020.
C. 21-24.

7. Bonrsnceka H.I. I'paHynroBaHHS OpraHiYHIX BiXOAIB POCIHMHHOTO MOXOKEHHS
Ha mpukian ouepety. HaykoBwii Bicauk TJATY: Memnitomons. THIATY, 2020. Bum.
10, Tom 1. URL: http://www.tsatu.edu.ua/tstt/naukovyj-visnyk-tdatu/

VK 619:615.246.2
USE OF NANOTECHNOLOGIES IN POULTRY
I.V. Avramenko — undergraduate student
Supervisor: c.t.s. N.I. Boltianska
Dmytro Motornyi Tavria state agrotechnological university, Melitopol, Ukraine

In organizing the effective marketing of poultry products, their safety and
high quality play an important role. The urgency of this problem is due to the
increased attention of the population to a healthy lifestyle. Only clean food
products of the industry, high quality and environmental friendliness of which
are confirmed by international standards, can attract the consumer and provide
the enterprise with profit, which has become a prerequisite for successful and
effective entrepreneurship. It is high-quality products, especially enriched with
nutrients and microelements, that are now becoming the defining criterion for
the competitiveness of a poultry enterprise. The presence of a certificate is a
kind of pass to the poultry products market, as well as a guarantee of the good
quality and safety of the finished product for the buyer [1, 2]. The most reason-
able way to improve the provision of the population with deficient nutrients is
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