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1. Kpusnosa I'.B. Ekobe3nevyna yTuisanisi 1o6yTOBUX I1JIACTUKOBUX BiTXOZiB B TEXHOJIOTISIX i3 3aBepLIaIbHUM
6ioposkiagom. - KeamigikaliliHa HaykoBa ITpalsl Ha IpaBax pykonucy. Jlucepratlisi Ha 3000yTTsI HAYKOBOT'O CTYIIE€HS
Iokropa (pinocoii 3 ranmysi 3Hanb 10 «IIpupoaHundi Hayku» 3a crienianbHicTio 101 «Exosoris». - HauionansHui
yHiBepcuTeT «JIbBiBCbKA MOJIiTEXHIKA» MiHicTepcTBa OCBIiTH i HayKM YKpainuy, JIbBiB, 2022, B guceprauiiHoMy
IOCJiI)KeHHI pO3B’si3aHe akTyajbHe HayKOBO-TIPAaKTUYHE 3aBAaHHS: 3HWKEHHS PiBHS 3a0pyAHEHHS JOBKiIs
IIJIACTUKOBAMM BiJIXO[aMU yTUJIi3alli€l0 B TEXHOJIOTISIX OTPUMaHHS KallCyJIbOBAaHUX MiHEpaIbHUX NOOPUB.
JocigKeHi €K0JI0ro-TexXHOJIOTIYHI aCleKT yTUili3allii To06yTOBUX BiIXOLiB NojieTuIeHTepedTanaTy Ta
IIOJIICTUPOJTY Y BUPOOHMITBI Ta 3aCTOCYBAaHHI KallCyJIbOBAaHUX MiHEpaJIbHUX JOOPUB. BCTaHOBIIEHO, 1[0 OCHOBOIO
TeXHOJIOTi] yTuii3alii BiixoiB y BUpOOHUIITBI KallCyIbOBaHUX MiHEPaJbHUX OOPUB € MOXKJIUBICTD Aerpajaliii
[OJIiIMEPIB Mif, i€l0 KOMIJIEKCY YMHHUKIB 30BHIIIHBOTO cepeoBuia. MeTonom 6ioiHMKallii NpoBeaeHi
€KCIIEPUMEHTAJIbHI JOCII)KEHHS BIUIMBY ITPOMIXKHYX MPOAYKTIB PO3KJIaZy MaTepiajy BiAnpaib0BaHoi 0aiMepHOi

000JIOHKM Ha CTaH I'PYHTOBOTO CEpeJoBUILaA IIif Jac ii MoBHOI ferpaaatii, ki mokasanau 6e3nexy AJjisi [PyHTOBOrO



cepenoBulla MiHepalbHUX TOOPUB, KAIICYJIbOBAaHMX 0OO0JIOHKOIO HA OCHOBI Biix0[1iB Mo1(iKOBaHOTO
nosieTuyieHTepedTanary Ta MoJaiCTUpOoIy. 3a pe3ysbTaTaMU LUX AOCiIKeHb BCTAaHOBJIEHO, 1[0 3aCTOCYBAaHHS LIUX
BiIXO[IiB Y TEXHOJIOTISIX OTPMMaHHSI KaIlCyJIbOBAaHUX JOOPUB MOKHA PO3IJISIIATH SIK MeTog, ix 6e3nevyHoi yruisarii i3
3aBEepIIAJIbHUM 0i0pPO3KJIaZoM. BU3Hau€eHO NPUPOIOOXOPOHHY €(EKTUBHICTb BIPOBAIKEHHS TEXHOJIOTI] yTui3anii
IJIACTUKOBUX BiIXOZiB Y BUDOOHUIITBI Ta 3aCTOCYBaHHI KalCy/1bOBaHUX MiHEepaJIbHUX JOOPUB HA OCHOBI aHAi3y
SKUTTEBOrO LMKIY. Tak, 3aCTOCyBaHHS KaIlCyJIbOBAHNUX MiHEpaJIbHUX NOOPUB, 32 YMOBU 1%-T0 3HIKEHHS iX
CIIO>)KMBAHHS, J1a€ MO3UTUBHUI €KOJIOTIYHMI e(eKT: Ha CTaflii BAPOOHULITBA aMiaqyHOi CeJliTpU — 3MEHIIEHHS
BHUKOPHUCTaHHS amiaky (642 T), a3oTHOi kucyotu (2358 T), enexkrpoeneprii (75300 xBt), Bonu (1500 m3), BogsHoi mapu
(642 T); Ha cTagii 3acTocyBaHHS - 3MEHIIEHHS BTPAT y JOBKiIIs ckiazgae 1500 1. IIpoBeneHi mocimpKeHHs
IIOBOJIKEHHS i3 [1I06YTOBUMM I1JIaCTUKOBUMMU BiIXOJaMu NoJjlieTuieHTepedTanaTy Ta MoJliCTUPOILy 0Ka3an
TEXHOJIOTIYHY MOJKJIMBICTb 3aCTOCYBAHHS iX Y BUIJISI[Ii BTOPMHHUX MaTePiaJIbHAX PECYPCIB [JIs1 CTBOPEHHS
€KOJIOTiYHO 6e3M1eYHNX KalCyIbOBaHMX MiHepalbHUX 10OpUB. Peanisauis ycix eTamniB TexHOJIOTii 6e3neyHoi
yTUIi3alii Hux Biaxo[iB i3 3aBepiiajbHUM 610pO3KIIaJIOM I0JISITa€ B TOMY, 11O CIIOYATKY BiflOyBA€THCS 30MPaHHs Ta
COPTYBaHHS IJIACTHKY 3 [10JAJIbIIOI0 MEXAHIUHOIO Ta TEPMIYHOI0 06POOKOIO0, CTBOPEHHS IJIiIBKOYTBOPIOIOYO]
KOMIIO3UIIii 77151 KarCyJIbOBaHUX MiHepaIbHUX NOOPUB, BUKOPUCTAaHHS KallCyJIbOBAaHUI MiHepasbHUX JOOPUB NS
SKMBJIEHHSI POCJIVH 3 [TOAA/IbIINM 6i0pO3KIJIaloM Y I'PYHTOBOMY CepeloBUIL|. [1J1s1 KallCyJIloBaHHS JOOPUB
BHMKOPHCTOBYBaJIY IJIiBKOYTBOPIOBAJIbHI KOMIIO3H11ii TaKOTO CKJIany (Mac. %): Ha ocHoBi I[1C - Byrienp
yotupuxyuopuctuit: 90,7-96,0; BropuHHUI noictuposn: 3,1-7,6; rigponiszHuii nirdin: 0,9-1,7; Ha ocHosi [IET® -
etunanerart: 90,0-95,0; mogudikoanuii nonietunenrepedranar: 5,0-10,0. I[Tig yac Karcya0BaHHS UM
IIJIiBKOYTBOPIOBaYEM 3 METOIO 3ar106iraHHs 3/IMIIaHHS YaCTHHOK IIPOBOJUIIY TIepioiyHe ONyAPIOBaHHS 1apy
IOOPUB TBEPZOIO IOPOUIKONOIOHO0 CYyMIIIIIII0 KPOXMAJIIO Ta IPUPOJHOrO LEOJITy Y CIiBBiAHOMIEHH]
KOMITOHEHTiB, Mac. %: 50:50. KinpkicTs cymimmi 1o macu miaiBku ckiagana 0,5-1 mac.%. OTpumMaHi OCHOBHI
TEXHOJIOTIYHI ITapaMeTpy KallCy/I0BaHHS JOOPUB I1JIiIBKOYTBOPIOBAIBHUMH KOMITIO3ULisIMU Ha ocHOBI [IET® Ta I1C.
HocnimxeHa rifpogyuHamika Ta Terna000MiH HaHeCeHHS TOKPUTTS Ha JUcnepcHi MaTepianu. [Iist mpoBeeHHs
€KCIIEPUMEHTAJIbHUX NOCIIIKEHb BUKOPMCTOBYBAJIY arapar UWIiHAPUYHOTO TUIY NEPIOANYHOI Aii.
ExcriepuMeHTanbHO JOCTiIKEH] 3a/1€5KHOCTI BTpAT HAIMlOPy 'PaHyJIbOBAHOI HITpPOaMOQOCKH Ta amiayHOi CesiTpH Bif,
MIBUJKOCTI IICE€BA03PiIPKyBaJIbHOTO MOBITPS 32 Pi3HOI iIHTEHCUBHOCTI 3pOIIEHH. 3a pe3yJbTaTaMU aHai3y
TEOPETUYHUX Ta EKCIIEPUMEHTAIbHUX PE3YJIbTATiB OTPMMAaHI PiBHSIHHS JJ1s1 PO3PaxXyHKy 3MiHM riipaBiidyHOro Oropy
IIapy MaTepiajy y CTaHi IICEeBIO3PiIPKEHHS B yMOBaX 3POLIEHHS Y 3aJIEXKHOCTI Bill BATPATU PiMHU Ta BEJIMYMHA
Kputepito Rer. OTpuMani piBHSIHHS 1al0Th 3MOTy pO3paxyBaTH 3MiHy TiipaBJivHOro ONOPY apy rpaHyJbOBAHO]
HiITpOoamMoQOCKHU Ta aMiayHOi CeJliTpH y IIOPiBHSHHI i3 cyxuM. JloCiiIKeHHs TEeNJI000MiHy 37iICHIOBAIM 32
BCTAHOBJICHUX TiIpOAMHAMIYHNX YMOB MIPOLECy KallCyl0BaHHs. EKcrieprMeHTabHO BCTAHOBJIEHUI PO3IOLi
TeMIIepaTypU MOBITPsI 3 BUCOTOIO APy IPAHyJIbOBAHUX MiHEpaJIbHUX JOOPUB Y IPOLECi KAIICYJII0BAHHS 32 Pi3HOI
BUTpAaTH IJIiIBKOyTBOpIoBava. [To6ynoBaHi rpadivni 3a/1€>KHOCTI BU3HaY€HHS 3HaueHb KoeillieHTy TeNsoBinnayi Bis
IIOBITPS [10 IOBEPXHi YACTUHOK I'PaHy/IbOBAHUX MiHEPaJIbHUX NOOPUB y ITPOLIEC] KAIICYJIIOBAaHHS 3a Pi3HOI BUTPATU
IIJIIBKOYTBOPIOBAYa. |3 BUKOPUCTAHHSIM TEOPETUYHUX 3aJIEKHOCTEN Ta €KCIIEPUMEHTAJIbHYX JAaHUX PO3PaxOBaHi
3HaYeHHs KoeilieHTiB TennoBinnavi o TakoedilieHTiB MacoBinavi O i, yac KarCyIi0BaHHS ITPaHyJIbOBAaHUX
MiHepasbHUX N0OpuB. Kito4oBi cyioBa: nojyiMepHi Bifxonu, nojietTuneHTepedranat, oaiCTUPOIl, yTUi3alis,
KaIlCyJbOBaHHS JOOPUB, 6i0E€CTPYKILLis.

2. Krylova G.V. Eco-friendly disposal of household plastic waste in technologies with final biodegradation. -
Qualifying scientific work on manuscript rights. Dissertation for obtaining the scientific degree of Doctor of
Philosophy in the field of knowledge 10 "Natural Sciences" in the specialty 101 "Ecology". - Lviv Polytechnic National
University of the Ministry of Education and Science of Ukraine, Lviv, 2022. The dissertation study solved an actual
scientific and practical task: reducing the level of environmental pollution by plastic waste disposal in technologies
for obtaining encapsulated mineral fertilizers. Ecological and technological aspects of utilization of household
waste of polyethylene terephthalate and polystyrene in the production and application of encapsulated mineral
fertilizers were studied. It was established that the basis of waste disposal technology in the production of
encapsulated mineral fertilizers is the possibility of degradation of polymers under the influence of a complex of



environmental factors. Using the bioindication method, experimental studies of the influence of the intermediate
products of the decomposition of the material of the used polymer shell on the state of the soil environment
during its complete degradation were carried out, which showed the safety for the soil environment of mineral
fertilizers encapsulated by a shell based on the waste of modified polyethylene terephthalate and polystyrene.
According to the results of these studies, it was established that the use of these wastes in technologies for
obtaining encapsulated fertilizers can be considered as a method of their safe disposal with final biodegradation.
The environmental efficiency of the implementation of plastic waste disposal technology in the production and
application of encapsulated mineral fertilizers was determined based on life cycle analysis. Thus, the use of
encapsulated mineral fertilizers, subject to a 1% reduction in their consumption, gives a positive environmental
effect: at the stage of production of ammonium nitrate - a reduction in. the use of ammonia (642 t), nitric acid
(2358 1), electricity (75,300 kW), water (1,500 m3), steam (642 tons); at the stage of application - the reduction of
losses to the environment is 1500 tons. Conducted research on the handling of household plastic wastes of
polyethylene terephthalate and polystyrene showed the technological possibility of using them as secondary
material resources for the creation of environmentally safe encapsulated mineral fertilizers. The implementation of
all stages of the technology of safe disposal of this waste with final biodegradation consists in the fact that, first,
plastic is collected and sorted, followed by mechanical and thermal treatment, the creation of a film-forming
composition for encapsulated mineral fertilizers, the use of encapsulated mineral fertilizers for plant nutrition with
further biodegradation in the soil environment . Film-forming compositions of the following composition (wt. %)
were used for encapsulation of fertilizers: based on PS - carbon tetrachloride: 90.7-96.0; secondary polystyrene:
3.1-7.6; hydrolyzed lignin: 0.9-1.7; based on PETF - ethyl acetate: 90.0- 95.0; modified polyethylene terephthalate:
5.0-10.0. During encapsulation with this film-forming agent, in order to prevent particles from sticking together,
periodic dusting of the fertilizer layer with a solid powdery mixture of starch and natural zeolite was carried out in
the ratio of components, wt. %: 50:50. The amount of the mixture to the weight of the film was 0.5-1 wt.%. The
main technological parameters of encapsulation of fertilizers with filmforming compositions based on PET and PS
were obtained. The hydrodynamics and heat exchange of coating on dispersed materials were studied. To conduct
experimental research, a cylindrical periodic apparatus was used. The dependences of the pressure losses of
granular nitroammofoska and ammonium nitrate on the speed of fluidizing air at different irrigation intensities
were experimentally investigated. According to the results of the analysis of theoretical and experimental results,
equations were obtained for calculating the change in the hydraulic resistance of the material layer in the state of
fluidization in the conditions irrigation depending on the flow of liquid and the value of the criterion Reg. The
obtained equations make it possible to calculate the change in the hydraulic resistance of the layer of granular
nitroammophoska and ammonium nitrate in comparison with the dry one. Heat exchange studies were carried out
under established hydrodynamic conditions of the encapsulation process. Key words: polymer waste, polyethylene
terephthalate, polystyrene, utilization, encapsulation of fertilizers, biodegradation.
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Kipakesud, B.M. Ctopoxyk, O.B. Menpaukos, C.M. MoxHsIK, Babanskanosa Osbra. — JIbBiB: BUmaBHUIITBO
3axigHo-YKpaiHChbKUll KOHCANTUHT LeHTp, 2021. - 270 c.

¢ Cnoci6 nepepo6ku No6yTOBUX IJIACTMKOBUX BiIXO[iB i3 KiHIIeBUM 6iopo3kiafgom.ITIaTeHT Ha KOPUCHY MOJIeJlb
UA 150849. Harypcsokuii O.A., Kpunosa I'.B., Kopyak B.O., Baciituyk B.O., Kayan C.I. MIIK (2022.01) B29B 17/00
B29B 17,/04 (2006.01) BO9B 3 /00 C08J 11/00 Homep 3asBku u 2021 07066; nara nomanHs 3as8ku 09.12.2021;
Jara nyo6sikauii BigoMocTel npo BuAady NaTeHTy Ta HoMmep OrosieteHs 27.04.2022, Bron. N2 17 .

HayKOBa (HayKOBO—TEXHi‘{Ha) Hpo,uyKuiﬂ: TEXHOJIOTii; MaTepiany; MeTOAM, TEOPIi, rinoresun

ConiaJIbHO-€EKOHOMIYHa CHpﬂMOBaHiCTb: MOJIMNIIEHHS CTaHy HaBKOJIMIIHbOIO CEPENIOBUIIA; EKOHOMIS

E€HEPropecypciB; EKOHOMIS MaTepialiB

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxopay, KOpUCHI MOJieJIi, MPOMUCIIOBI 3pa3Ku
Cnocib nepepo6ku no6yTOBUX IJIACTUKOBUX BiIXO[iB i3 KiHIIEBUM 0i0po3K1afgom.ITaTeHT Ha KOPUCHY MOJIEJlb
UA 150849. Harypcsokuii O.A., Kpunosa I'.B., Kopyak b.O., Baciituyk B.O., Kayan C.I. MIIK (2022.01) B29B 17 /00
B29B 17,/04 (2006.01) BO9B 3 /00 C08J 11/00 Homep 3asBku u 2021 07066; nara nomanHs 3asasku 09.12.2021;
Jara nyb6sikanii BizoMocTel npo BuAady NaTeHTy Ta HoMmep OrosieteHs 27.04.2022, Bron. N2 17 .

BrnpoBazkeHHS pe3yJIbTaTiB AHCEPTaLii: [IiaHyeTbes 10 BIPOBaIKEHHS

3B'S130K 3 HAaYKOBHMH T€MaMH: 0119U103466

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Harypcekuit Onier AHTOHOBUY

2. Oser A. Harypcoekui

KBasigikamis: n. 1. 1., npodecop, 05.17.08

InenTudikarop ORCID ID: He 3acrocosyetses

HoparkoBa indopmamist:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJTiTEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micueanaxo,zm(emm: ByJ. CrenaHa banpepu, 6yz. 12, JIbBis, 79013, YkpaiHa

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PEIeH3€HTiB

OdiuiiiHi OTIOHEHTH



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Xpom'sk VYiigana BonogumupiBHa

2. YnaHa B. Xpom'ak

KBasigikamis: . r. u., gouenrt, 05.17.06
Imentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmanist:

IToBHE HaﬁMeHyBaHHﬂ IOPUOHUYHOL 0CO0H: JIbBiBCHKUIl [IepKaBHUIT YHIBEPCUTET G€3TIEKN

KUTTENiSIIBHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJ1. KnenapiBceka, 6ya. 35, JIbBiB, 79007, YkpaiHna
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: JepxaBHa ciay>x6a YKpaiHu 3 HaI3BU4aHUX CUTYalill

InenTudikarop ROR:

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. KopuieHko fIpociaB MUKUTOBIY

2. Yaroslav Korniyenko

KBasigikamis: 1. 1. 1., npodecop, 21.06.01
ImenTudikarop ORCID ID: He zactocoyerbcs
JonmaTkoBa iHdopmarist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanjionanbHuii TexHiuHmil yHiBepcuteT Ykpainu "KuiBchKuit

MOJIITEXHIYHUN IHCTUTYT imMeHi Irops Cikopcpkoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicbkuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mokpui1 Bononumup [BaHOBUY

2. Volodymyr Mokryi

KBasidikamis: 1. 1. 1., npodecop, 21.06.01
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0CO0M: Haujonanbuuii yHiBepcurert "JIbBiBCbKA MOJITEXHIKA"



Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHH: ByJ. CrenaHa banpepu, 6yz. 12, JIbBis, 79013, YkpaiHa
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. JleBunpkuit Bosogumup €BCTaxoBruy

2. Volodymyr Levytskyi

KBasigikamis: 1. 1. n., npodecop, 05.17.06

InenTudikarop ORCID ID: He 3acrocosyerbes

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHS IOPHIUYHOI 0COOM: HanjonanbHuii yHiBepcutet "JIbBiBCbKA MOMTiTEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,T.pKeHHH: ByJ. CrenaHa BaHgepy, 6yz. 12, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

ByiacHe Ilpi3Bumie Im's ITo-6aThKOBI Terpymka Irop MuxaunoBuy
rOJIOBH pajgu

ByiacHe IlpizBumie Im's I1o-6aThKOBI Terpyuixa Irop Muxainosnd
rOJIOBYIOYOTO Ha 3aCifilaHHi

BigmoBimasibHUI 32 MiATOTOBKY Cabapam Bipa BacuiiBHa

00JIIKOBHX JJOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 32 PEECTpalLilo HayKOBO1 IOpuenko TeTsHa AHaToJiiBHA

OisSIIBHOCTI




