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Pedepar:

1. Inceprarnifina po60Ta IPUCBIYEHA PO3POOJIEHHIO TEXHOJIOTIUYHUX pillleHb (IiTOPEKYJIbTHBALII BiIBaJIiB BiIXOLiB
BYIJIEBUI00YBaHHS 3i 3BMEHIIEHHSIM aHTPOIIOT€HHOT'O BIUIMBY HA NOBKIJIS. BUKOHAHO aHAasi3 TEXHOT€HHOT'O BILJIMBY
Ha eKOCHUCTeMY IIiJi 4ac MpolieciB BYryieBUA00yBaHHs. [IpoBeieHri1 TeOPETUYHUI aHali3 Cy4aCHUX TEXHOJIOTii
(diTopekysibTHBALlii ByribHUX BifiBasiB B YKpaiHi Ta B CBiTi. BUKOHaHHI 10J1bOBi pOOGOTH Ha BifjBajiaxX BiAXO[iB
BYIJIEBUI,00YBaHHY, SIKi BXKe [IPOMIIIM eTan (iTOpeKyIbTUBALLil, [ aHaJi3y POCIMHHOIO IOKPUBY Ha HNAaHIN
tepuropii. Jocinkeno npouecu ¢itoctabinizauii Ta ¢piToekcTpakuii Ha cybcTpaTax maxTHOI noponuy. s
peasizallii ekcriepuMeHTalbHUX JOCHiIKeHb BUKOHAHO (i3UKO-XiMiYHUI aHasi3 cyOCTpaTiB laxTHOI opoau
BiflibpaHMX 3 BiiBaJliB ByryieBUA00yBaHHs maxTy «[laBnorpaacekay Ta maxtu «iM. I'epoiB Kocmocy» TpAT «ITEK
“TlaBnorpanByrizuis”». Byau BUMipsiHi Taki TOKa3HUKY gK: pH, nuTomMa esexkTponposigHicTs cyoctpaty (EC),

KiJIPKICTb IIO’KMBHUX PEYOBUH Ta KOHLEHTpalii pyxauBux ¢popm. OTpuMaHi pe3ysibTaTi CBigyaTh [1po Te, 10



IOCJIiIpKyBaHi CyOCTpaTH MIaxXTHOI NOPOJY MAalIOTh HU3bKUI BMIiCT IOKMBHUX pedyOBUH. KOHIIEHTpallis Takux
esieMeHTiB, sk Co, As, Cu, Pb, Mn Ta Zn nepesuiyoots Hopmu I'IK. BMicT pinko3eMmenbHUX eJIeMEHTIB y cyoCcTpari
IIaXTHOI Nopoau Bifi6panoi 3 maxtu «iM. I'epois Kocmocy» TTpAT «ITEK IlaBnorpagByrinis» BU3HAU€HUN METOLOM
I3[1-MC. Mac-cneKkTpajabHuil aHai3 piKo3eMeJIbHUAX €JIEMEHTIB B [1p00ax, BiliOpaHUX 3 BYTiILHOTO BiBaiy,
II03BOJIUB BCTAHOBUTH, 110 Lii €JIEMEHTU IIPUCYTHI B IOPOJI. AHaJIi3 Ha BOJOPO34YMHHI PiAKO3EeMEbHI CIIONYKU [IPU
IBOX pi3HuX po3unHax (pH = 7 ta pH = 5) 03B0JINB BCTAaHOBUTH, 1O JJaHi €JIEMEHTH NIOTPAIUISIOTh Y HABKOJIMIIHE
cepeJoBuUle i3 BOAHUMU PO3UYMHAMHY, 110 B CBOIO Yepry IMOJIETHye JOCTYI POCJIMH [0 JaHUX eJIEMEHTIB. 3TiHO 3
OTPMMAaHMMMU pEe3yJIbTaTaMU IPU MifgBULEHOMY PH po3uMHy KOHLEHTPaLis PiIKO3eMENbHUX €JIEMEHTIB Bill[TIOBITHO
36isbIIy€eThCSs. BUKOHAHA HM3Ka €KCIIEPMMEHTIB 010 6i0BUTyrOBYBaHHS BAKKUX METAJIB B KyJIbTYPabHUX
cepenoBulax 3 6akrepismu A. ferrooxidans, 1o imMiTye npoliec KUCIOTHOIO APEHAXY B IipChbKUX [1I0POJAX BifBajiB
BYIJIEBUA00YBAaHHS. BCTaHOBJIEHO, 1[0 BHAC/IIOK 6AKTE€PiaIbHOI aKTUBHOCTI CIIOCTEPIraeThCsi IOCTYNOBE 3HMDKEHHS
PH B Ky/IbTypaslbHUX C€pEOBULIAX YePe3 PiCT 6aKTePiil, BHACIILOK YOTO BaXKKi METAI BUYTOBYIOTbCS B PO3UYMH.
O6rpyHTOBaHO BUOIp poCivH AJ1s1 QiTOpeKyabTUBALLil BifiBasiB BiZlX0/iB BYIJIeBUL00YBaHHS, 3 ypaXyBaHHIM e(]eKTy
¢ditocrabinizaii Ta piToekcTpakii Ha NificTaBi BUBYEHHS Ta aHali3y (i3UKO-XiMiYHMX MIOKA3HUKIB JOCTiI)KYBaHOTO
cyOCTpaTy MAaXTHOI IOPOIU.

2. An analysis of technogenic impact on the ecosystem during coal mining processes was performed. A theoretical
analysis of modern technologies of phytoremediation of coal dumps in Ukraine and in the world was conducted.
Carrying out field work on the dumping of carbon sequestration waste, which has already passed the stage of
phytorecultivation, for the analysis of the vegetation cover in the given territory. Phytostabilization and
phytoextraction processes on the mine rock substrate were investigated. For the implementation of experimental
research, a physico-chemical analysis of the studied substrates selected from coal mining waste dumps from the
Mine Pavlogradska and Mine the Heroes of the Cosmos was carried out. Such indicators as: pH, specific electrical
conductivity of the substrate (EC), amount of nutrients and concentration of mobile forms were measured. The
obtained results indicate that the studied substrates have low pH, EC and low nutrient content. The concentration
of such elements as: Co, As, Cu, Pb, Mn and Zn exceed the TLV norms. The content of rare earth elements in the
substrate of mine rock selected from the Mine the Heroes of the Cosmos. ICP-MS analysis of rare earth elements
in samples taken from a coal dump allowed to establish that these elements are present in the rock. The analysis of
watersoluble rare earth elements at two different solutions (pH = 7 and pH = 5) made it possible to establish that
these elements enter the environment with aqueous solutions, which in turn facilitates the access of plants to
these elements. According to the obtained results, the concentration of rare-earth elements increases accordingly
when the pH of the solution is increased. A number of experiments were performed on bioabsorption and
bioleaching of heavy metals in culture media with A. ferrooxidans bacteria. It was established that as a result of
bacterial activity there is a gradual decrease in pH in culture media due to bacterial growth, as a result of which
heavy metals are leached into the solution. The choice of plants for phytorecultivation of coal mining waste dumps
is substantiated, taking into account the effect of phytostabilization and phytoextraction, based on the study and
analysis of the physico-chemical parameters of the substrate under study. It is proposed to use the following
plants for the phytorecultivation of coal mining waste dumps: Triticum aestivum L., H.murinum L., B.japonicas,
B.inermis holub, Avena fatua L., Dactylis glomerata L., B.ramosa, P. sativum L., T. pratense L., S. alba L., Capsella
bursa-pastoris L. The studied plants showed their stress resistance to the specific climatic conditions of the
steppe zone of Ukraine and were also resistant to the influence of heavy metal salts on their biometric indicators.
The influence of physical and chemical factors of the environment on the physico-chemical parameters of the
studied substrate and the influence of these factors on the growth indicators of phytoremediant plants were
investigated. It was recorded that biochar in concentrations of 10%, 15% and 20% of the substrate did not have a
particular effect on such parameters as pH and EC. The growth test showed that the research plants Avena fatua
L., and B.Leyss showed better vegetative results at a concentration of 15% biochar to the substrate, which allows
considering biochar as an auxiliary element for the biological reclamation process. The effect of acidification of the
substrate on the migration of chemical elements in the substrate, filtrate and in plants was analyzed. It has been
recorded that at a pH value of more than 4, there is an increased mobilization of such elements as: Co, As, Cu, Pb,



Mn, Zn and Cr, which may threaten the environment. The studied plants H. murinum L., and B. japonicus showed
good germination rates. In a direct comparison, H.murinum L., was characterized by better growth characteristics
(longer roots and shoots) compared to B.japonicus, especially in highly acidic conditions. At the same time, H.
murinum L., mainly accumulated the studied elements in the roots, while B. japanicus demonstrated a significantly
greater root-shoot transfer.
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KBasigikanis: n. 1. u., nou., 21.06.01
Imentudikarop ORCID ID: 0000-0003-4103-4306

JoparkoBa iHpopmauist: https://www.scopus.com/authid /detail.uri?authorld=55906737000



IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOHM: CyMChbKIIi J€PKaBHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 05408289

Micuesnaxon)KeHHﬂ: ByJI. XapKiBCbKa, Oyx. 116, Cymu, Cymcekuii p-H., 40007, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. JlynboBa OkcaHa BonogyumupisHa

2. Oksana Lunova

KBasigikamis: n. 1. ., npodecop, 21.06.01

InenTudikarop ORCID ID: He 3acrocosyetscs

JopaTrkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: JlepkaBHMii yHiBepcuTeT "JKutomMupchbka nositexHika"
Kopg, 3a €IPIIOY: 05407870

Micue3Haxoa>KeHHS: By Uyanischbka, 6y7. 103, JKuromup, JKuromupebkuii p-H., 10005, Ykpaina
dopma ByacHOCTI: Jlepkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. IleTnipoBaHM Muxaitio Bomogumuposuy

2. Mykhailo V. Petlovanyi

KBasigikamis: k. t. u., k.1.H., fouenr, 05.15.02
InenTudikarop ORCID ID: 0000-0002-8911-4973

JoparkoBa iHdpopmanist: http://mining.in.ua/2021voll5_4_15.html;
https:/ /doi.org /10.33271 /mining14.04.066

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuyHuil yHiBepcuret "JIHinpoBchka

MOJliTexHika"

Kopg 3a €IPIIOY: 02070743

Micue3HaxoaKeHHS: npocnekt JImutpa SIBopHUIpKOTrO, 6y, 19, IHinpo, JHinposcbkuil p-H., 49005, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. SlkoBummHa TetsHa ®enopiBHa

2. Tetiana F. Yakovyshyna

KBasigikanis: 1.1, ou., 21.06.01
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HanjioHanbHuii TexHiuHuil yHiBepcuTeT "JIHinpoBchka

MOJIiTexHika"

Kopg 3a €IPIIOY: 02070743

Micue3HaxoaKeHHS: npocnekt JImutpa SIBopHuIpKOTrO, 6y, 19, IHinpo, JHinposcbkuil p-H., 49005, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

Bnacwue IpizBume Im's [1o-6aTbKOBI [Tapnuyenko Aprem Bononummuposuy
rOJIOBH pagu

Biacue IpizBume Im's I10-6aTbKOBI [Tapmuyenko Aprem Bononumuposiy
TOJIOBYIOYOTO Ha 3acCiiaHHi

BiamoBigabHUH 32 MiZITOTOBKY Makypina Onexcannpa AHipiiBHa

00JIiKOBUX JOKYMEHTIB

Peectpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HAayKOBOi IOpuenko TeTsna AHatosiiBHA

OisSIIBHOCTI




