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2. Scientific and practical basis of ecological safety of the environmentally safe reclamation of solid domestic waste
landfills

Pedepar:

1. Y nuceprauii npuBeeHi pe3yibTaTy HAyKOBUX JOCJIIKeHb, HAallpaBJIeHUX Ha OOI'PYHTYBaHHS HayKOBO-
[IPaKTUYHUX OCHOB €KOJIOTIYHO 6€3MeYHO] peKyIbTUBALlii II0JIIrOHIB TBEPAUX NOOYTOBUX Bifxoxis. [IpoBeneHni
HaMM aHaJi3 Jitepatypu (po3zin 1) 3acBifnuuB, 0 HE3aJOBINbHUMN, a B IeSIKUX BUIAJIKaX KpUTUYHUM CTaH JOBKIJIS B
pi3HUX perioHax YKpaiHU BUKJIMKAHUI [TOMEPeIHIM €KOJIOTiYHO Hebe3eYHUM TOCIIOIapIOBAaHHSIM, HEJOCTATHIM i
He30as1aHCOBaHUM (piHaHCYBaHHSIM IPUPOJLOOXOPOHHOI iSJILHOCTI, @ TAKOX Pe3yJIbTaTaMU BiiCbKOBUX [Iill
arpecopa - pocii 3a yac pocificbKo — yKpaiHCBhKOi BillHU. [0 TakuX pobiieM BiTHOCATHCS i IpOo6JIeMU PEeKYIbTUBALLi]
IIOJIIrOHIB TBEpAUX N06yTOBUX Binxoxis (TTIB). [IpegmeTom mociiipKeHb IUX BY€HUX OyJIU Pi3Hi aclleKTH
PeKyJIbTUBAlii CMITTE3BaINLL, Ta IEPETBOPEHHS iX B 30HU peKpeallii Ta B iHIIli eKOJIOTiYHO 6e31eYHi 00'eKTH.
3oKpeMa JOoCIIiIKyBaauCh METOAY OYMILEHHS HAKOIMYEHUX Ta IOCTIMHO YTBOPIOBAaHUX (inbTpaTis nosironis TIIB,
3a6e311eYeHHs] POJIOUOr0 PEKYIbTUBALIIMHOTO APy HEOOXiJHUMU €JIeMEHTaMU KUBJIEHHS! POCJIVH Ta SIKICHUM

CaJlMBHUM MaTepiajsioM [J1s1 PO3MHOKEHHSIM IePEBHUX POCJIMH Y LITYYHUX KOHTPOJIbOBAaHUX YMOBaX in vitro. ¥



Ipyromy po3iji 3anponoHOBaHa KOHLENTYyaabHa CXeMa JOoCiIKeHb, c(pOpMOBaHi ixHi IpeAMeT Ta 00 €KT.
PosrngnyTa 3arasipHa xapaktepuctuka rnosirosis TTIB JIbBiBcbKoi 06J1aCTi, AeTaabHO PO3IJISHYTI XapaKTepPUCTUKU
I'puboBunpkoro (JIeBiBcbkoro) nosirony TITB Ta YepBoHorpaacekoro nosirony TIIB, ginsrpaty skux
BHMKOPHUCTOBYBJINCH 151 1abOPATOPHUX JOCHiIXeHb. [IpuBeneHi (i3uKo-xiMiyHi XapaKTEepPUCTUKYA MaTepiaJliB, SIKi
BHUKOPHCTOBYBAJINCH Y JOCiTKEHHSX, ONIMCAaHi yCTAaHOBKYU Ta METOIVKU JIAOOPATOPHOT'O MOZEJIIOBAaHHS ITPOLIECiB
ouunuleHHs QinpTpartis nosiroxis TIIB B yMoBax aepoBaHOi JIaryHH, a TaKOXK HATYPHI [OCIIiI>)KeHHs Ha cIleljialbHO
CKOHCTpPY/OBaHiil MiJIOTHIN YCTaHOBL, BCTAaHOBJEHIN Ha ['puboBuLbkoMy nosironi TIIB. B TpeTboMy po3zini B
J1abOpaTOPHUX YMOBAX PO3IJISIAIOTECS OCOOJIMBOCTI OYMIEHHS (PinbTpatiB YUepBoHOrpanceKkoro nosirony TIIB,
BM3HAYEHi JUHaMiKa 3MiHM KOHILIEHTPallill OCHOBHUX 3a0pyIHEHb Ta IapaMeTpPU MPoLiecy OYULeHHs. BcTaHOBeH]
KOpeJIsLiiHi 3aJ1e5KHOCT] 3MiHU BMICTY B QinbTpaTi peuoBuH, 110 CIIJIMBAIOTh, Ta 3aBUCJIMX PEYOBUH, KOHLEHTpaLlil
CYMapHOTO a30Ty, aMOHIIHOTO a3oTy, piBHg pH, BCKnosH, BCK5, XCK, B npoueci itoro 6ioxiMivyHOro aepo6HOro
oumIleHHS. B npoueci BUBYEHHS AMHAMIYHOTO PEKUMY 6i0JI0TiYHOrO OumieHHs QinbTpaTiB ['prOOBULBKOTO
nostirony TTIB BcTaHOBJIEHO, 1I0 ONITMMaJIbHA TPUBAJICTD iX IepebyBaHHS B peakTopi cTaHOBUTH 10 f1i6. Y
YeTBEPTOMY PO3/iJi HA OCHOBI aHaJli3y JaHUX HaTypPHUX JOCIiIKEeHb e(PEeKTUBHOCTI aepOOHOro 6i0XiMiYHOTO
ounieHHs PinbTpaty TUNOBOro noJirony TI1B Ta focaigkKeHb KiIHETUKYU MOT0 OYUIIEHHS NiITBEPIKEHO
ePeKTUBHICTb pO3pO0JIEHOI TEXHOJIOTI] 1711 OUMIIeHHs TaKUX BUJIiB 3a0pyIHEHNX BOJHUX cepenoBull (QinbTpariB
tunoBux nosiroHis TI1B). 3anpornoHoBaHa ABOCTafiiHA TEXHOJIOTIYHA CXeMa /103B0JIss€ €DEKTUBHO IIPOBOUTH
ounuleHHs QinprpaTtis nosiroxis TIIB i3 nonepenHiM OYMIIEHHSIM B YMOBAx a€pOBAHOI JIaryHU HAa TEPUTOPIi
TI0JIiTOHY, TPAHCIIOPTYBAHHSM (PiIbTPaTy MicJig Nepioi cTalii OUUIIEeHHS TPYOOIIPOBOIOM «CMITTE3BAINIILE — MiCBKi
KOC», po36aByieHHSIM HOT0 MiCbKMMU KaHaJi3aliitTHUMM CTOKaMU Ta foouuieHHsIM Ha Micbkux KOC. [Tatuit posgin
IIPUCBSYEHUH IOCTIiI)KEHHSIM CUHTE3Y Ta BJIACTUBOCTEN KalrcyaboBaHuX moaudikoBaHum [1ET minepanbHUX
IOOPUB [1J151 BUKOPUCTAHHS iX B TEXHOJIOTISIX 6i0JI0TYHOI peKyIbTHBallii. 3alIponoOHOBaHa IPUHLMIIOBA
TEXHOJIOTiYHa CX€Ma BUTOTOBJIEHHS I[LJ1iBKOYTBOPIOIOYOi KOMIIO3ULii AJ151 KAallCYJII0BaHHSI CUHTETUYHUX MiHEPAJIbHUX
no6pus. [TlinTBepa)KeHa afekBaTHICTh 3aCTOCOBAHOI MaTEMaTUYHOI MOJeJli, sIKa JO3BOJISIE, i3 TOCTaTHHOIO TOYHICTIO,
IIPOTHO3YBATU BJIACTUBOCTI KaIICYJIbOBAHOI HITPOAaMO(OCKHU y 3aJIE5KHOCTI BiJj Macy 000JIOHKU 6€3 HeOOXiIHOCTI
MIPOBENIEHHS IOBFOTPUBAJIUX €KCIIEPUMEHTANBHUX AOCIIIPKEHD. 3a PO3pax0BaHUMU TEXHOJIOTIYHUMY NTapaMeTpaMu
OTpUMaHi I'paHy/IbOBaHi OOPUBA, KaIlCyJIbOBaHi IJ1iBKOIO Ha 0cHOBI MoaudikosaHoro [1ET, i3 npornosoBanumu
XapaKTepPUCTUKaMU. Y HIOCTOMY PO37iJi IPUBOAITHCS NaHi arpOEKOJIOTIYHUX NOCiIKEeHb KaIlCy1bOBAaHUX
mopudikoBanum [ET MiHepanbHUX JO6PUB. JJOCAiTKEHHSIMU 3MiHU KMCJIOTHOCTI IPYHTOBOTO CEPEIOBUILA Y
cucteMi “IpyHT — OOPUBO — POCJMHA” BCTAHOBJIEHO, 110 IIPOTSATOM [109aTKOBOI'O IIEPioy Micyis BHECEHHS,
KallCyJbOBaHe MiHepasbHe JOOPUBO, IOPIBHSHO i3 rpaHyJIbOBAaHMM, YUHWUTh MEHIINI BIJIUB HA 3MiHy BOJHEBOTO
[IOKa3HMKa I'PYHTY, @ OT’KE€ MEHII arpeCrBHO IJIMBA€ Ha POCJIMHHUN [TIOKPUB Ta 'PYHTOBY MIiKpPO(JIOpY, 3 IVIMHOM
4yacy LeH BIIUB HiBeII0eTbCs. CbOMUI PO3Li IPUCBAYEHNUN aHAJI3Y JAHUX TOCIIIKEHD 040 OTPUMAHHS
caJlMBHOTO MaTepiay 1ijis1 6iosioriyHoi pekyibTrBallii NopyueHux JaHamadTiB PO3MHOXXEHHSIM I€PEBHUX POCJIUH Y
LITYYHUX KOHTPOJIbOBAHUX YMOBAX in vitro. JloCiIKeHHs MOI0 BBEIEHHS aKIiMaTU30BaHOI B YKpaiHi OBKOBULI
617101 B KyJIbTYPY in vitro B SIK €KCIJIaHTIB MOKa3aJy, 0 HalKpaIloro pe3ybTaTy JOCITHYTO Y BUNAAKY Binoopy

OpPYHBOK IOBEHIJIbHUX POCJIMH Ha [TOYATKY BEreTaliiiHOro nepioay.

2. This thesis presents the results of scientific research aimed at substantiating the scientific and practical
foundations of environmentally safe landfill reclamation. Our analysis of the literature (Chapter 1) has shown that
the unsatisfactory and, in some cases, critical state of the environment in different regions of Ukraine is caused by
previous environmentally hazardous management, insufficient and unbalanced financing of environmental
protection activities, as well as the results of military actions of the aggressor, Russia, during the Russian-
Ukrainian war. Such problems include the problems of reclamation of municipal solid waste (MSW) landfills. The
subject of these scientists' research was various aspects of landfill reclamation and their transformation into
recreation areas and other environmentally safe facilities. In particular, they studied methods of cleaning
accumulated and constantly generated landfill leachates, providing the fertile reclamation layer with the necessary
plant nutrients and high-quality planting material for the propagation of woody plants under artificially controlled
conditions in vitro. In the second section, the conceptual scheme of the research is proposed, its subject and



object are formed. The general characteristics of the landfills in Lviv region are considered, and the characteristics
of the Hrybovychi (Lviv) landfill and the Chervonohrad landfill, whose leachates were used for laboratory studies,
are discussed in detail. The physical and chemical characteristics of the materials used in the studies are given, the
installations and methods of laboratory modeling of the processes of treatment of landfill leachates in an aerated
lagoon, as well as field studies at a specially designed pilot plant installed at the Gribovitsky landfill are described.
In the third section, the peculiarities of leachate treatment at the Chervonograd landfill are considered in
laboratory conditions, the dynamics of changes in the concentrations of the main contaminants and the
parameters of the treatment process are determined. Correlation dependencies of changes in the content of
floating and suspended solids, concentration of total nitrogen, ammonium nitrogen, pH, BOD, BOD5, COD in the
leachate during its biochemical aerobic treatment were established. In the process of studying the dynamic regime
of biological treatment of leachates from the Gribovytske landfill, it was found that the optimal duration of their
stay in the reactor is 10 days. In the fourth section, based on the analysis of data from field studies of the
effectiveness of aerobic biochemical treatment of leachate from a typical landfill and studies of its treatment
kinetics, the effectiveness of the developed technology for the treatment of such types of contaminated water
environments (leachates from typical landfills) is confirmed. The proposed two-stage technological scheme allows
for effective treatment of landfill leachate with preliminary treatment in an aerated lagoon on the territory of the
landfill, transportation of leachate after the first stage of treatment through the landfill - municipal wastewater
treatment plants pipeline, dilution with municipal sewage and post-treatment at municipal wastewater treatment
plants. The fifth chapter is devoted to the study of the synthesis and properties of mineral fertilizers encapsulated
with modified PET for use in biological remediation technologies. A fundamental technological scheme for the
manufacture of a film-forming composition for encapsulation of synthetic mineral fertilizers is proposed. The
adequacy of the applied mathematical model has been confirmed, which allows predicting the properties of
encapsulated nitroammophoska with sufficient accuracy depending on the weight of the shell without the need for
long-term experimental studies. According to the calculated technological parameters, granular fertilizers
encapsulated with a film based on modified PET with the predicted characteristics were obtained. Chapter 6
presents the results of agroecological studies of PET-modified encapsulated mineral fertilizers. Studies of changes
in soil acidity in the soil-fertilizer-plant system have shown that during the initial period after application,
encapsulated mineral fertilizer, compared to granular fertilizer, has a lesser impact on changes in the hydrogen
index of the soil, and therefore has a less aggressive effect on vegetation and soil microflora, and this effect is
leveled over time. The seventh chapter is devoted to the analysis of research data on the production of planting
material for biological reclamation of disturbed landscapes by propagation of woody plants under artificially
controlled conditions in vitro. Studies on the introduction of white mulberry acclimatized in Ukraine into in vitro
culture as explants have shown that the best result was achieved by selecting buds of juvenile plants at the
beginning of the growing season.
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/ — N2u202302589 /UA; 3asgsi1, 29.05.2023; Ony6a1. 27.12.2023, Bros. N252 /2023. 4c.

HayKOBa (HayKOBO—TEXHi‘{Ha) Hpo,uyKuiﬂ: TEXHOJIOTii; COPTH POCJIUH; METOU, TEOPIi, rirnoresu;

aHaJIITUYHI MaTepianun
Conia;ibHO-€KOHOMIYHA CIPSIMOBAHICTb: NOJINIEHHS CTaHY HABKOJIMIIHBOTO CEPELOBUIA

OxopoHHi gokymeHTH Ha OIIIB:

CopTtu pocavH, NOPOIU TBAPUH
1. T'pevyanuk P.M., I'yap M.M., JlicoBuit M.M. Crioci6 po3MHOXXEHHS! in Vitro MioCcoBUX AepeB OyKa JIiCOBOro
(Fagus sylvatica L.): ITat. N2 68765 Ykpaina, MIIK (2012.01) AO1H 4 /00. N2u201111325 /UA; 3ass. 26.09.2011;
Omny6s1. 10.04.2012, Bron. N27. 5c¢. 2. I'peyanuk P.M., I'y3p M.M. Crioci6 kj10HyBaHHS 6arpsiHUKa SIIOHCHKOTO in
vitro: [Tat. N2 68705 Vkpaina, MIIK (2012.01) AO1H 4/00. N2u201110604 /UA; 3assi. 02.09.2011; Ony61.
10.04.2012, Bros1. N27. 5¢. 3. I'pevanuk P.M. Crioci6 po3amHOseHHd in vitro sunu cepuenuctoi (Tilia cordata
Mill.): TTaT. N® 78975 Vkpaina, MIIK (2013.01) AO1H 4 /00. N°u201210336 /UA ; 3ass. 31.08.2012; Omy61.
10.04.2013, Bros1. N27. 5c. 4. I'yap M.M., I'pevanux P.M., JlicoBuit M.M. Crioci6 menyenHs 6yka jsicosoro (Fagus
sylvatica L.) : TlaT. N2 48068 Ykpaina, MIIK (2009) A01G 1/06. Neu200907898 /UA; 3assi. 27.07.2009; Ony61.
10.03.2010, Brosi. N25. 6¢. 5. 'pevanuk P.M., ManroBanu#i M.C., llIkBipko O.M., CunenpHikoB C.J., Tumuyk L.C.
Cnoci6 orpuMaHHs noJyiiMepHoi fucnepcii g1 kancysoBaHHs no6pus: [TaT. N2154870 Vkpaina, MIIK (2006)
C05G 3,/00. N2u202302588 /UA,; 3assi. 29.05.2023; Ony6:1. 27.12.2023, Bron. N252 /2023. 4c. 6. 'peyanux P.M.,
ManvoBanuit M.C., llIkBipko O.M., Cepepna A.C. Crioci6 6i0510riYyHOTO aepO6HOTO OUYHIEHHS QiNbTPaTiB
II0JIIrOHIB TBEPAUX NO6YTOBUX Bimxoxis: [1aT. N2154871 Ykpaina, MIIK (2006) CO2F 3 /00 CO2F 3/02 / -
Neu202302589 /UA; 3assi, 29.05.2023; Ony6s1. 27.12.2023, Bron. N252 /2023. 4c.

BrnpoBagkeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo



3B's130K 3 HAYKOBHMH TeMaMH: 0117U004017; 0119U103466; 0100U001485; 0103U000084; 0106U012054;
0105U009088; 01070012813

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. ManpoBanuit Mupocias CTenaHoBruY

2. Myroslav Malovanyy

KBasigikanis: 1.1, npodpecop, 05.17.01, 05.17.08

Imentudikarop ORCID ID: 0000-0002-3868-1070

HoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuil yHiBepcuteT "JIbBiBCbKA MOTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJs. CrenaHa banpepuy, 6yz. 12, JIbBiB, 79013, YkpaiHa

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

Inentudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. TIlerpyk Bacuiib I'puroposuy

2. Vasyl Petruk

KBasigikanis: x. r. u., npodecop, 05.11.13

Imentudikarop ORCID ID: 0000-0002-0834-7338

JoparkoBa indopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL OCOOH: BiHHMIIbKMII HAIliOHA/IbHUI TEXHIYHUIT YHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUIIpKeE 1I0ce, 6yz. 95, Binnung, Binauupkuit p-H., 21021, Ykpaina
dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. A6neeBa Ipuna IOpiiBHa

2. Iryna Ablieieva



KBasigikamis: n. 1. u., nouenr, 21.06.01

Imentudikarop ORCID ID: 0000-0002-2333-0024

JoparkoBa iHdpopmamnist:

IloBHe Ha¥iMEeHYBaHHS IOPHUIHYHOI 0COOM: CymMCbKMIi A€PKaBHMUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 05408289

Micue3HaxoaKeHHS: By/. XapkischbKa, 6y1. 116, Cymu, Cymcbkuii p-H., 40007, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tpoxumenko 'anHa I'puropiBHa

2. Ganna Trokhymenko
KBasidikamis: 1. . u., npodecop, 21.06.01
InenTudgikarop ORCID ID: 0000-0002-0835-3551

JoparkoBa iHdpopmamuist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuUil YHIBEPCUTET KOPA6IIeOyAyBaHHS iMeHI

agmipana MakapoBa

Kopg 3a €IPIIOY: 02066753

Micue3HaxoaKeHHs: npocrnekT ['epois Ykpainu, 6y, 9, Mukonais, MukosaiBcbkuii p-H., 54007, Ykpaina

dopma BracHOCTI: JlepxasHa
Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI Tnsuyk Jleonis JIMUTpOBHY

TOJIOBH pagu

BnacHe IlpizBuime Im's [10-6aTbKOBI Tnsuyk Jleowis JIMUTPOBUY

rOJIOBYIOYOTO Ha 3acigaHHi

BignoBizanbHMiL 3a NiATOTOBKY Jlanomenko Onexkcangp OnekcaHOapOBUY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

VKpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




