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Application of nanotechnology in technological
processes of animal husbandry in Ukraine
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Today, it is becoming more and more obvious that those countries that develop electronics,
nanotechnology and biotechnology will have an advantage. The studies carried out have shown that the
use of nanotechnology and nanomaterials in animal husbandry currently allows solving a number of
acute problems and provides a significant effect. In animal husbandry, it is advisable to use
nanotechnology in technological processes, where they provide additional advantages. When forming
the microclimate in the premises for keeping animals and poultry, the use of nanotechnology makes it
possible to replace the energy-intensive supply and exhaust ventilation system with an energy-saving air
conditioning system while ensuring the regulatory parameters of the microclimate: temperature, humidity,
gas composition, microbial content, dustiness, air velocity, eliminating odors while maintaining the heat
release of animals. Nanoelectrotechnology in the technological processes of poultry farming using high
and medium-high frequency electromagnetic radiation allows for: ultraviolet irradiation of hatching eggs
and young poultry in order to decontaminate them from pathogens and stimulate perinatal (during
incubation) development of young animals (studies have shown that hatchability of chickens increases
to 94, and their preservation is up to 99%); disinfection and pasteurization of eggs; division of young
poultry by sex. Taking into account the problems of environmental pollution, emissions with an
unpleasant smell and gases affecting global warming, existing in animal husbandry, the most effective
at present is the use of film-forming solutions of catalytic action. A promising development is the
development of environmentally friendly nanotechnology for electroconservation of silage mass of green
fodder with an electroactivated preservative instead of expensive organic acids, which require strict
safety measures.

Keywords: agriculture, animal husbandry, nanotechnology, technological process, poultry farming,
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microclimate, ecology.

Formulation of the problem. At the present
stage, the nanoindustry has been identified as one
of the most innovative areas. Nanotechnology and
nanomaterials are used in many areas of human ac-
tivity, the number nanoproducts produced in the
world are increasing every year. The use of the
achievements of the nanoindustry is in the interests
of the state agrarian policy. Nanotechnology is be-
ginning to be successfully applied in genetic and cel-
lular engineering, animal treatment; improving the
quality of feed; technical service of agricultural ma-
chinery. Nanotechnologies are aimed at solving ur-
gent problems of the agro-industrial complex, such
as resource saving and increasing the efficiency of
equipment, increasing the productivity of animal hus-
bandry, productivity and resistance of agricultural
crops to adverse environmental conditions, improv-
ing technological processes of production and pro-
cessing of agricultural raw materials, obtaining envi-
ronmentally friendly products and eliminating the
loss of product quality supply during storage [1-3].

Analysis of recent research. Analysis of the
state of the domestic infrastructure of the

ISSN 2311-1828
http://enm.khntusg.com.ua

nanotechnology industry, which was carried out by
V. B. Borisevich, B. V. Borisevich, V. G. Kaplunenko,
M. M. Khomin, R. S. Fedoruk, S.Y. Kropivka shows
that, despite the high quality of research and the cre-
ated scientific and technical groundwork, the infra-
structure of the nanotechnology industry in Ukraine
is still far behind the world leaders in nanotechnol-
ogy. Various elements of the infrastructure were cre-
ated, the functioning of which, to a greater extent, is
aimed at generating new knowledge, and not at the
commercialization of the results of scientific activities
[4—8]. The main direction of the further development
of animal husbandry is its all-round intensification
with the use of nanotechnology.

Formulation of the goals of the article. To an-
alyze the development of nanotechnology in agricul-
ture of developed countries and determine the appro-
priate directions for their implementation in the tech-
nological processes of animal husbandry in Ukraine.

Main part. The use of nanotechnology and na-
nomaterials in animal husbandry currently allows
solving a number of acute problems and provides a
significant effect. In animal husbandry, it is advisable

IHxxeHepis npupogokopucTyBaHHs, 2020, Ne2(16), c. 33 - 37
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Application of nanotechnology in technological processes of animal husbandry in Ukraine

to use nanotechnology in technological processes,
where they provide additional advantages. When
forming the microclimate in the premises for keeping
animals and poultry, it allows replacing the energy-
intensive supply and exhaust ventilation system with
an energy-saving air conditioning system (electro-
chemical purification) of air with the provision of the
standard microclimate parameters: temperature, hu-
midity, gas composition, microbiological seeding,
dustiness, air velocity, elimination of odors while pre-
serving animal heat As a result of the search for a
solution to the problem, a recirculating cleaning sys-
tem in a nanosecond corona discharge (NCD) was
developed [9-12].

The technological process is that dirty and warm
air during ventilation is not carried out into the envi-
ronment, but passes through a pulsed corona electro-
static precipitator, where gases are converted, dust is
deposited and bacteria and viruses are neutralized.
To remove reaction products and residual ozone, the
air passes through wet cleaning in the form of a mi-
crodispersed water aerosol. The aerosol is precipi-
tated by a constant voltage corona filter. Clean air is
supplied to the room. The process of cleaning exhaust
gases from various organic and inorganic impurities,
including various odors of an organic and inorganic
nature, takes place in an electrostatic precipitator
when it is powered by short high-voltage voltage
pulses superimposed on a high constant voltage. The
duration of the impulses is from tens of nanoseconds
to several thousand [13,14].

As a result, the particles enter into radiation-
chemical reactions with pollutant molecules. In the
course of the reaction, gaseous impurities are con-
verted into ecologically harmless gaseous products
— aerosols or solid products, while the converted
products are charged. Gaseous oxides of nitrogen or
sulfur are converted to aerosols of the corresponding
acids. Organic compounds decompose to the sim-
plest compounds (COz, H20) or form the simplest or-
ganic acids. Removal of aerosols and solid particles
from the air flow is carried out in the pauses between
pulses, due to the applied constant voltage. Aro-
matic oils can be added to the water aerosol to san-
itize the premises. Then the presence of ozone in
emissions is not observed at all, since it enters into
a bond with hydrocarbons, and a pleasant aroma is
felt in the air [15-17]. The purified and flavored air is
fed back to the livestock or poultry houses. If neces-
sary, fresh air is taken from the street, which is pre-
cleaned (Fig. 1).

Such a fully purified air recirculation system con-
sumes less energy than typical ventilation systems
and, moreover, similar purification systems. This is
achieved through the use of corona filters, new aer-
osol generators and the lack of ventilation. Studies
show that energy consumption per head is reduced
56 times per year (from 2.4 to 0.4 thousand kWh).

© H. BonTtsAHcbKa, |. MaHiTa, O. NogalweBcbka, 2020
© N. Boltianska, I. Manita, H. Podashevskaya, 2020

With the expansion of the construction of pig
farms by 110,500 thousand heads, the presence of
ammonia and carbon dioxide in the air, which
reaches the maximum permissible concentration of
MPC (0.02 mg / I) in the summer, is especially dan-
gerous for young animals. Electrochemical purifica-
tion of polluted air without release into the environ-
ment was carried out by passing it through a nano-
dispersed solution of water with slaked lime. Nanoe-
lectric technology in the technological processes of
poultry farming using high and microwave electro-
magnetic radiation allows you to:

— ultraviolet irradiation of hatching eggs and
young poultry in order to decontaminate them from
pathogens and stimulate the perinatal (during the in-
cubation period) development of young birds. Stud-
ies have shown that hatchability of chickens in-
creases to 94, and their safety — up to 99%;

—disinfection and pasteurization of eggs and
egg products;

— division of young poultry by sex.

At present, an environmentally friendly nano-
technology is being developed for the electroconser-
vation of the silage mass of green fodder with an
electroactivated preservative (EAC) instead of ex-
pensive organic acids that require strict safety
measures. EAC on the basis of electrolysis of 1%
sodium chloride solution increases feed safety up to
95%. Taking into account the existing problems of
environmental pollution, emissions with an unpleas-
ant odor and gases affecting global warming in ani-
mal husbandry, the most effective at present is the
use of film-forming solutions of catalytic action. The
nanoparticles of titanium, silver and silicon (TiO2,
Ag, and SiO2) embedded in the structure of these
solutions exhibit hitherto unknown properties. Cata-
lytic films stimulate oxidation and reduction reactions
on their surfaces and in their immediate surround-
ings. In livestock farms, oxidation can be used to de-
odorize and reduction reactions to limit the emission
of ammonia and nitrogen oxides.

The use of drugs that cause catalysis of the me-
dium, for example, photocatalysts based on TiO2,
makes it possible to use the following functions in
agriculture: hydrophilic effect, self-cleaning, bacteri-
cidal, fungicidal and disinfecting, neutralizing volatile
organic compounds. The use of catalytic oxides with
the participation of silver nanoparticles makes it pos-
sible to obtain a catalytic effect without access to
light and to enhance the bactericidal, fungicidal and
sterilizing functions. All of these functions can be
used in the construction of outbuildings. Their effec-
tive implementation in agricultural practice will im-
prove animal welfare and zoological conditions, limit
burdens on the environment and reduce environ-
mental hazards caused by gas emissions from intes-
tinal fermentation and waste.
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Fig. 1. Application of nanotechnology and nanomaterials in animal husbandry

Today, it is becoming more and more obvious
that those countries that develop electronics, nano-
technology and biotechnology will have an ad-
vantage. Ukraine has large internal reserves, as
there is a significant scientific backlog from Soviet
times in nanoscience.

Summary. The use of nanotechnology and na-
nomaterials in animal husbandry currently allows
solving a number of acute problems and provides a
significant effect. In animal husbandry, it is advisable
to use nanotechnology in technological processes,
where they provide additional advantages. When
forming the microclimate in the premises for keeping
animals and poultry, it allows replacing the energy-
intensive supply and exhaust ventilation system with
an energy-saving air conditioning system (electro-
chemical purification) of air with the provision of
standard microclimate parameters: temperature, hu-
midity, gas composition, microbiological contamina-
tion, dustiness, air velocity, elimination of odors
while maintaining heat release from animals.

Nanoelectrotechnology in technological pro-
cesses of poultry farming using high and microwave
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electromagnetic radiation allows for: ultraviolet irra-
diation of hatching eggs and young poultry in order
to decontaminate them from pathogens and stimu-
late the perinatal (during the incubation period) de-
velopment of young animals. (studies have shown
that hatchability of chickens increases to 94, and
their safety — up to 99%); disinfection and pasteuri-
zation of eggs and egg products; division of young
poultry by sex.

Taking into account the existing problems of en-
vironmental pollution, emissions with an unpleasant
odor and gases affecting global warming in animal
husbandry, the most effective at present is the use
of film-forming solutions of catalytic action.

References:

1. Allkemper, T., Bremer, C., Matuszewski, L.,
Ebert, W., Reimer, P. (2012). Contrast-enhanced
blood-pool MR angiography with optimized iron ox-
ides: effect of size and dose on vascular contrast en-
hancement in rabbits. Radiology, 223 (2),
pp. 432 - 438.

IHxxeHepis npupogokopucTyBaHHs, 2020, Ne2(16), c. 33 - 37
Engineering of nature management, 2020, #2(16), p. 33 - 37



3acTocyBaHHS HAHOTEXHOJOTi B TEXHONOTNYHUX NpoLecax TBAPUHHMLTBA YKpaiHu

Application of nanotechnology in technological processes of animal husbandry in Ukraine

2. Sklar, O. G. (2018). Fundamentals of design-
ing livestock enterprises: a textbook. Condor Pub-
lishing House. 380 p.

3. Komar, A. S. (2018). Analysis of the design of
presses for the preparation of feed pellets and fuel
briquettes. TDATU Scientific Bulletin. Issue 8. Vol. 2.
pp. 44-56.

4. Tsuchiya, K., Nitta, N., Sonoda, A., Otani, H.,
Takahashi, M., Murata, K. (2013), Atherosclerotic
imaging using 4 types of superparamagnetic iron ox-
ides: new possibilities for mannan-coated particles.
Eur. J. Radiol. 82 (11), pp. 1919-1925.

5. Boltyanskaya, N. I. (2017). The dependence
of the competitiveness of the pig industry from it-
chnology parameters of productivity of the animals.
Bulletin of Kharkov national University-University of
agriculture after Petro Vasilenko. Kharkov. Vol. 18.
pp.81-89.

6. Komar, A. S. (2019). Processing of poultry
manure for fertilization by granulation. Abstracts of
the 5th International Scientific and Practical Confer-
ence «Innovative Technologies for Growing, Storage
and Processing of Horticulture and Crop Produc-
tion». Uman. pp.18-20.

7. Skliar, A., Boltyanskyi, B. (2019). Research of
the cereal materials micronizer for fodder compo-
nents preparation in animal husbandry. Modern De-
velopment Paths of Agricultural Production. Springer
Nature Switzerland AG. pp. 249-258.

8. Boltyansky, O. V. (2012). The development of
the pig industry and the competitiveness of its prod-
ucts. MOTROL: Motoryzacja i Energetyka Rolnic-
twa. Vol. 14, No 3. pp. 164—175.

9. Zhang, Y. X., Das, G.K,, XuR. Tan, T.T.Y.
(2009). Th-doped iron oxide: bifunctional fluorescent
and magnetic nanocrystals. J. Mater. Chem. 19 (22).
pp. 3696-3703.

AHHOTaLifA

10. Komar, A. S. (2019). Development of the de-
sign of a press-granulator for the processing of bird
manure. Coll. scientific-works of Intern. Research
Practice Conf. «Topical issues of development of
agrarian science in Ukraine». pp. 84-91.

11. Boltyansky, B. (2016). Analysis of major er-
rors in the design of pumping stations and manure
storage on pig farms. TEKA Commission of Motori-
zation and Energetics in Agriculture. Vol.16, No 2.
pp. 49-54.

12. Selvan, S.T., Patra,P.K., Ang,C.Y,,
Ying, J. Y. (2017). Synthesis of silica-coated semi-
conductor and magnetic quantum dots and their use
in the imaging of live cells. Angew Chem. Int. Ed.
Engl. 46 (14), pp. 2448-2452

13. Sklar, O. (2012). Mechanization of techno-
logical processes in animal husbandry: textbook.
manual. Melitopol: Color Print. 720 p.

14. Boltyanskaya, N. I. (2016). The system of
factors of effective application resurser-Gauci tech-
nologies in dairy cattle in the enterprise. Scientific
Bulletin Tauride state agrotechnological University.
Electronic scientific specialized edition. Vol. 6.
pp. 55-64.

15. . Syrvatka, V. J., Slyvchuk, Y. l., Rozgo-
ni, I. 1. 92013) Chemical synthesis of silver nanopar-
ticles with attractive physicochemical properties. In-
ternational OSA Network of student IONS-14, To-
run, Poland, p. 29.

16. Singh, S. P., Rahman, M. F., Murty, U. S,
Mahboob, M., Grover, P. (2013). Comparative study
of genotoxicity and tissue distribution of nano and
micron sized iron oxide in rats after acute oral treat-
ment. Toxicol. Appl. Pharmacol., 266 (1), pp. 56—66

17. Boltyansky, O. V. (2016). Analysis of the
main areas of resource conservation in animal hus-
bandry. Motrol: Motoryzacja i Energetyka Rolnictwa.
Vol. 18, No 13. pp. 49-54.

3acTocyBaHHS HQHOTEXHOJOrIN
B TEXHONOrYHMUX Npouecax TBapMHHULTBA YKpaiHU

H. BonTAHcbKa, I. MaHiTa, O. MopaweBcbka

Ha cborogHilwHii geHb Bce Oinblu O4EBMAOHMM CTae, WO nepesara byge y TMx KpaiH, Ski pO3BMBalOTb erek-
TPOHiKy, HaHOTEXHororii Ta 6ioTexHonorii. [NpoBeaeHi ocniAKeHHA Nokasanw, Lo 3acCTOCyBaHHA HAHOTEXHOMOTIN
i HaHOMaTepianis B TBAPMHHULTBI B JaHUM Yac LO3BOMSAE BUPILLMTY psAd rocTpyx npobnem i 3abeanevye 3HauyHn
ebekT. Y TBapMHHULTBI HAHOTEXHOITOr I AOLINbHO BUKOPUCTOBYBATW B TEXHOMONMYHMX MpoLecax, A& BOHU Jal0Tb
popatkoBi nepesarn. [py dopMyBaHHI MIKpOKiMaTy B NPUMILLIEHHAX YTPUMaHHA TBApWH i MNTUL 3aCTOCYBaHHS
HaHOTEXHOIOr J403BOMSE 3aMiHUTW EHEPrOEMHY MPUMITMBHO-BUTSKHY CMCTEMY BEHTUISALIT eHeprosbepiraoyoto
CMCTEMOIO KOHOULIIOHYBaHHS MOBITPS i3 3abe3nevyeHHAM HOPMaTMBHUX NapaMeTpiB MIKpOKNiMaTy: Temneparypa,
BOJOriCTb, ra3oBUN CkNaf, MIKpoBiOOOCIMEHIHHICTb, 3aMUIEHICTb, WBUAKICTb PyXy MOBITPS, YCYHEHHS 3anaxis i3
30epexeHHAM TeNNoBMAINeHb TBApUH. HaHOENeKTPOTEXHONOTiS B TEXHOMONYHUX NpoLecax NTaxiBHULTBA 3 BUKO-
PUCTaHHAM EITEKTPOMArHiTHMX BUMPOMiHIOBaHb BUCOKOI i MOHAABMCOKOI YacTOTW [03BOMSE 3AIMCHIOBATU: Yrlb-
TpadpioneToBe ONPOMIHEHHS iIHKyDaLiMHMX SELb | MONOAHSKY MTUL 3 METOHO iX 3HE3aPaPKEHHS Bl XBOPOOOTBOPHMX
MIKpOOpraHiamiB i CTMMynsLji nepyMHaTanbHOro (B nepiof iHkybaLii) po3BMTKy MONOAHSKa (QOCHIMKEHHS Mokasanw,
LLIO BMBOOMMICTb Kyp4aT 3pocTae o 94, a ix 36epexxeHHs — 0o 99%); 3He3apakeHHs Ta nactepuaadito seub i an-
LienpoayKTiB; NoAin MOMOAHSKY NTuLi Mo nignosi. 3 ornsagy Ha iCHytodi B TBAPMHHULTBI Npobnemn 3abpyaHeHHs
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H. BonTtaHcbKa, . MaHiTa, O. NoaaweBcbkKa
N. Boltianska, I. Manita, H. Podashevskaya

HaBKOIMMLLIHBOIO CEPENOBULLIA, EMICIM 3 HEMPUEMHUM 3aMnaxoM i rasie, Lo BNSMBalOTb Ha rnobarnbHe NoTensiHHS,
HanbinbLL ecbeKTHUM B JaHWI Yac € 3aCTOCyBaHHs NNIBKOYTBOPIOKOUMX PO3YMHIB KaTanitu4Horo gii. MNMepcnektme-
HOIO € PO3pODKa EKONOMYHO YMCTOI HAHOTEXHOSOTIT EMEKTPOKOHCEPBYBAHHISA CUITOCHOI Mack 3eNeHMX KOpMIB ernex-
TPOAKTMBOBaHHUM KOHCEPBAHTOM 3aMiCTb [OPOrMX OpraHidHUX KUCMOT, ki NOTPebyoTb 4OTPUMAaHHS CyBOPUX 3a-
XopnjiB TEXHikN 6e3neku.

Knto4oBi cnoBa — cinbcbke 2ocrnodapcmeo, meapuHHUUMe0, HaHOMEXHO102ll, MexHOIo2iYHUl rpoyec,
nmaxieHuUymeo, MikpoKJsiiMam, eKorsioaisi.

AHHOTauUuA
NMpuMeHeHne HaHOTeXHONOrnmn
B TEXHONOMM4YeCcKUx npoueccax XX MBOTHOBOACTBa YKpauHbI

H. BonTtaHckan, U. ManuTa, E. NopgaweBckasn

Ha cerogHsilWHWI feHb Bce Gonee o4eBMAHbIM CTAHOBUTCS, YTO NPEMMYLLECTBO OyaET Yy TEX CTpaH, KOTopble
pa3BMBAIOT AMEKTPOHMKY, HAHOTEXHOMNOMMM 1 BruoTexHonoruu. NpoBeaeHHbIE NCCreA0oBaHNS NoKasanu, YTo npu-
MEHEHMEe HAHOTEXHOIOMIA N HaHOMaTepMarnoB B XXMBOTHOBOACTBE B HACTOsILLIEE BPEMS MO3BONSAET PeLUnTb psig
OCTpbIX NpobnemM n obecnevmBaeT 3Ha4MTENbHBIN APGEKT. B XKMBOTHOBOACTBE HAHOTEXHOMNOMMU LIeNecoobpasHo
NCMomnb30BaTb B TEXHOMOMMYECKMX NPOLIeCccaX, rae OHWM JaloT OOononHuTenbHble npeumMyluectsa. Mpu dopmupo-
BaHMN MUKPOKIMMaTa B NoOMeLLeHUAX cogepXxaHna XXMBOTHbIX U MNTULbI NPUMEeHEeHne HaHOTEXHONOMN NO3BONAET
3aMEHUTb SHEPrOEMKYHO MPUTOYHO-BLITSXKHYIO CUCTEMY BEHTUMNSLMKU 3HeprocbeperatoLeri CcTeMOn KOHAULMO-
HMpOBaHNA BO3gyXa C obecneyeHnem HOPMaTMBHbIX NMapamMeTpoB MUKPOKIMMaTa: Temneparypa, BNaXHoCTb, ra-
30BbIi COCTaB, MUKPODOOOCEMEHEHHOCTb, 3anbINIEHHOCTb, CKOPOCTb ABUXKEHUSA BO3AyXa, YCTPaHEHNS 3anaxoB C
CoxXpaHeHnemMm TGI'IJ'IOBbI,EI.GJ'IGHVIVI XNBOTHBbIX. HaHOSJ'IeKTpOTeXHOJ'IOFI/Iﬂ B TEXHONOrM4yeCcKnx npoueccax ntmueson-
CTBa C UCMNOnb3oBaHMEM 3INEeKTPOMarHUTHbIX I/I3J'IyHGHI/II7I BbICOKON W Cpe,EI.HeBbICOKOIZ HYacCTOTbl NO3BOJIAET OCYy-
LLLeCTBNATL: yNbTpadmoneToBoe 0bryyeHne NHKYOaLMOHHBIX SUL, U MOMOAHSIKa NTULbI C LIENbIo UX 06e33apaku-
BaHMSA OT BONE3HETBOPHBIX MUKPOOPraHU3MOB 1 CTUMYNSLMK NepuHaTansHoro (B nepunog MHkybaumm) passutunst
MorogHsika (MccrneaoBaHns nokasanu, YTo BbIBOAMMOCTb LbINAAT Bo3pacTaeT Ao 94, a nx coxpaHaemocTb — A0
99%); obessapaxmBaHMs 1 NacTeEPU3aLMIO AuUL; pasaerneHne MONOAHSKa NTULbI NO Nony. YuntbiBas CyLLecTByHO-
LLME B >KMBOTHOBOACTBE NPOBNEMbI 3arpsi3HEHUS OKPYKatoLLEV cpeabl, SMUCCUIA C HEMPUATHBIM 3araxom 1 ra3os,
BMMSAOLLMX Ha rnobanbHoe notenneHne, Hanbonee adhhekTUBHBIM B HACTOSILLIEE BPEMS SIBMSETCS NPUMEHEHNE
nneHKoobpasyoLMX pacTBOPOB KaTanmMTUYecKoro AencTams. [lepcnekTMBHON SBRsieTcs pa3paboTka akonormye-
CKM YNCTOW HAHOTEXHOMOMM 3MEKTPOKOHCEPBUPOBAHNS CUITOCHOW MacChl 3eMeHbIX KOPMOB 3MEeKTPOaKTUBMPOBaH-
HbIM KOHCEPBAHTOM BMECTO JOPOrMX OPraHN4eCcKnX KUCIOT, KOTopble TPEBYIOT COBN0AEHNS CTPOrMX MEp TEXHUKM
BesonacHocTL.

KnroueBble cnoBa — cesibCKoe Xx0351cmeo, XUB0MHOB800CMB0, HaHOMEXHOI02UU, MexXHo102u4ecKul
rpouecc, Nmuuesoodcmeo, MUKPOKIIUMam, 3KO02Us.

BibniorpacpiuHe nocunaHHs/ Bibliography citation: Harvard
Boltianska, N., Manita, |. and Podashevskaya, H. (2020) ‘Application of nanotechnology in technological pro-
cesses of animal husbandry in Ukraine’, Engineering of nature management, (2(16), pp. 33 - 37.

lNodaHo Ao pedakuii | Received: 22.08.2020

ISSN 2311-1828 IHxeHepis npupogokopucTyBaHHs, 2020, Ne2(16), c. 33 - 37
http://enm.khntusg.com.ua Engineering of nature management, 2020, #2(16), p. 33 - 37



	‎D:\Документы\Engenering of nature managment\выпуск_20_16_02\чистовик_20_16_02\pdf\0000_2020_enm#2-Titul(v22)_cmyk_без_РИНЦ_лицо.pdf‎
	Страница 1

	‎D:\Документы\Engenering of nature managment\выпуск_20_16_02\чистовик_20_16_02\pdf\0000a_Титул-2020#2(16)_v00.pdf‎
	‎D:\Документы\Engenering of nature managment\выпуск_20_16_02\чистовик_20_16_02\pdf\0000b_Информация-2020.pdf‎
	‎D:\Документы\Engenering of nature managment\выпуск_20_16_02\чистовик_20_16_02\pdf\0000c_Содержание_2020#2(16).pdf‎
	‎D:\Документы\Engenering of nature managment\выпуск_20_16_02\чистовик_20_16_02\pdf\04_03_2010201020_Болтянська.pdf‎

