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1. ExosioriyHa 6e3nevHa yTuiisalis BifxomiB nojieTusieHTepedpranaTy BUKOPUCTAHHSIM iX [1JIs KaIllCyJII0BaHHS

MiHepaJIbHUX JOOPUB.

2. Environmentally safe utilization of polyethylene terephthalate waste using them for encapsulation of mineral

fertilizers

Pedepar:

1. B pucepTauiiiHOMy [OCJIiI>)KeHHI PO3B’si3aHe aKTyajibHe HayKOBO-IIPAaKTUYHE 3aBJaHHS: iIBUILIlEHHS PiBHS
€KOJIOTiYHOi 6€e3I1eKH POCJMHHULTBA 3aCTOCYBAHHSIM MiHEpaJIbHUX JOOPUB IPOJIOHTOBAHO] i, KancyIbOBaHUX
mopnudikoBaHuM nosietunenrepedranatom. JJocmimkeHi eK0JI0ro-TeXHOJOTiYHi acrekTy yruidauii Binxonis ITIETO
y BUPOOHUIITBI KaIlCy/IbOBaHUX MiHEpaJbHUX 0OpYB. BCTaHOB/IEHA 3aJI€XHICTh HEOOXiNHOI TOBIIMHYU 000JIOHKY Bif
TepMiHy Jii KarcyJb0BaHOrO aMOHiI0 HITpaTy 3a pi3HUX 3HaYeHb KoedilieHTy nudysii y marepiai 06010HKH.
ExcriepuMeHTasIbHO JOCliIpKeHa IAQy3is pO3YMHYy aMOHIIO HITpaTy Yyepes NoJliMepHY IJIiBKY Pi3HOI TOBIMHU.
HocninxeHi okpemi crapii yrunisauii Binxonis [IET® y BUpOOHULITBI KallCy/1bOBaHUX MiHEepaJIbHUX NOOPUB: 36ip

BUKOpHCTaHux Bupo6iB 3 [IET®; nepBruHHa repepobKa 3i0paHux BiZIX0/1iB; CTBOPEHHS I1J1iBKOYTBOPIOKYO]



KOMIIO3ULIii; KallCyJII0BaHHS TPaHy/IbOBAaHMX MiHepasibHUX N06pUB. [IpoBeeHnii aHai3 TEXHOJIOrIYHUX pillleHb B
Ipolieci KancyJoBaHHS MiHepaJbHUX 0OpYB 060JI0HKOI0 Ha OCHOBI MopudikosaHoro [TET®. locnimkena
rigpogrHamika Ta TenaomMacoo6MiH HaHECEHHS TIOKPUTTS Ha JUcIlepcHi Matepianu. JJociIKeHHs TelnJ1000MiHy
3[iICHIOBAJIMA 32 BCTAHOBJIEHUX TiAPOJMHAMIYHIX YMOB IIPOLIECY KaIlCyJII0BaHHS. [IpoBeieHi TECTOBI JOCiIKEHHS
KarcyJabOBaHUX 100puB 3rinHo Metonuku EN 13266:20. B 1a60opaTopHUX YMOBaX [OCIiIPKEHO BILJIUB
KaricysnpoBaHux [IET® minepanbHux 1o6puB Ha 3MiHY PH IpyHTY, MiKpO6iOTy TPYHTY Ta KiHETUKY POCTY TECTOBUX
pocauH. [IpoBeeHUI TEOPETUYHNUI aHAIi3 6aIaHCOBUX CIIiBBiJHOIEHb BUKOPHCTAHHS Pi3HUX BUMiB MiHEpaJIbHUAX
IIOOpUB B arpOEKOCUCTEMAX Ta KiJIbKiCTh BTPAT HE3aCBOEHUX €JIEMEHTIB )XUBJIEHHS Bif] IUX BUJIiB MiHEPaJIbHUX
Io6puB y IoBKijs. [IpoBeneHi MoaboBi arpoeKOJIOTiuHi LOCiIP)KeHHS 3aCTOCYBaHHS KarcyiboBaHux [TET®
MiHepaJIbHUX JOOPYB B arpo€KOCHCTEMAaX TaKUX KYJIbTYP SIK KapTOILIs, COsl Ta KyKypyZ3a. 3acTOCyBaHHS
KallCyJIbOBaHMX MiHEPaJIbHUX JOOPUB IIPOJIOHTOBAHOI Aii T0Ka3a0 3HaYHO BUILY €KOJIOTIYHY Ta arpOHOMIUHY
e(eKTUBHICTb B [TOPiBHSHHI i3 IPaHyJIbOBAHUMU JOOPUBAMU [J18 BCIX HOCTIIKyBaHUX KyIbTyp. [IpoBenieHa oliHKa
€KOJIOTiYHOI Ta arpOHOMIYHOI e(PEeKTUBHOCTI BUKOPUCTaHHS MiHepaJibHUX A06PUB, KarcynboBaHux [IET®. I Bcix
IOCTiI)KYBaHUX KyJbTyp KoedillieHT e(peKTUBHOCTiI BUKOPHCTaHHSI 00pYBa 3HAYHO BUILMI [J1s1 KallCyJIbOBAaHUX
IIOOpUB y MOPIBHSHHI i3 paHy/IbOBAHUMU (MaKCHUMAaJbHO - Oisblie, HiX Y 4 pa3u). 3a MEHIIOI KiIbKOCTi BHECEHOI
IiF0u0i peyoBMHY BPOKAMHICTh Ha [IiITHKAX, e BHECEH] KallCy/IbOBaHi JOOpUBA, 3Ha4YHO BUlja. KiovyoBi cioBa:
€KOJIOTi4uHa 6e3IieKa, KallCcyyboBaHi MiHepasbHi 0O6pyrBa, arpoeKoJIOriyHi JOCiI)KeHHS], KIHeTHKa POCTY TECTOBUX

POCJIUH.

2. In the thesis research actual scientific and practical task is solved: increasing environmental safety level of plant
growing by applying the mineral fertilizers of the prolonged action encapsulated by the modified polyethylene
terephthalate. Environmental and technological aspects of PET waste disposal in the production of encapsulated
mineral fertilizers have been studied. The dependence of the required shell thickness on the duration of
encapsulated ammonium nitrate at different values of the diffusion coefficient in the shell material is established.
Diffusion of ammonium nitrate solution through a polymer film of different thickness was experimentally
investigated. Separate stages of PET waste utilization in the production of encapsulated mineral fertilizers have
been studied: collection of used PET products; primary collected waste processing; creation of a film-forming
composition; granular mineral fertilizers encapsulation. The analysis of technological decisions in the process of
mineral fertilizers encapsulation by a cover on the basis of the modified PET is carried out. The hydrodynamics and
heat and mass transfer of coating on dispersed materials is investigated. Heat transfer studies were performed
under the established hydrodynamic conditions of the encapsulation process. Test studies of encapsulated
fertilizers have been carried out according to the method of EN 13266: 20. Under laboratory conditions, the effect
of encapsulated PET mineral fertilizers on changes in soil pH, soil microbiota and growth kinetics of test plants
were studied. A theoretical analysis of the balance ratios on the use of different types of mineral fertilizers in
agroecosystems and the amount of undigested nutrients loss from these mineral fertilizers types in the
environment. Field agroecological studies have been conducted on the use of encapsulated PET mineral fertilizers
in agroecosystems of crops such as potatoes, soybeans and corn. The use of encapsulated mineral fertilizers with
prolonged action showed significantly higher environmental and agronomic efficiency compared to granular
fertilizers for all studied crops. The environmental and agronomic efficiency on the use of mineral fertilizers
encapsulated in PET was evaluated. For all studied crops, the efficiency of fertilizer use is much higher for
encapsulated fertilizers compared to granular (maximum - more than 4 times). With a smaller amount of applied
active substance, the yield in areas where fertilized fertilizers are applied is much higher. Key words:
environmental safety, encapsulated mineral fertilizers, agroecological researches, growth kinetics of test plants.
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