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Pedepar:

1. InceprauiiiHa po60Ta NPUCBSIYEHA PO3B'I3aHHIO aKTyaJIbHOI HAYKOBO-TIPUKJIAAHOI IPOOJIEMU B ranmysi
€KOJIOTi4YHOI 6e3I1eKH, sIKa I10JI19rae y po3pobJieHH] eKoJIoriyHO 6e3MeyHrX TeXHOJIOTIH yTuiisalii opraHiyHux
BiIXO[IiB [1J1s1 3a6€3Me4YeHHs [IPOBEIeHHs 6i0JI0TiYHOI peKyJIbTUBALLil Ta peMeiallii, palioHaJIbHOTO BUKOPUCTAHHS
IPUPOIHUX PECypCiB, yTUili3alii BiXo1iB OpPraHiuHOro MOXOPKEeHHsI. PO3p061€HHO HayKOBO-METOL0JIOTIYHi
OCHOBU CTBOPEHHSI CyOCTPATiB Ta OPraHO-MiHepaJIbHUX JOOPUB i3 BUKOPUCTAaHHSIM OPraHOBMICHOI CUPOBUHMU 17151
PeKyJbTUBAllii Ta pemeziallii nopyLeHUK 3eMeJb. SIKi 3a0e3Me4yIoTh B 3aJIEXKHOCTI BiJi IPeCTaBIE€HUX

TEXHOJIOTIYHUX i BUPOOHNYMX IIOTYKHOCTEN 3alIpONIOHYBATH ONTUMAJIbHUI BapiaHT yTUIi3allii 0caliB CTIYHUX BOJ,



110 J03BOJIsSIE CTBOPUTH BiJIMOBIIHUI CYOCTPAT AJ1 IPOBEIeHHS 6i0JIONiYHOrO eTary peKyIbTHUBALlil TEXHOT€HHO
[OpyIIeHUX 3eMeJib. EKClieprMeHTaIbHO BCTAHOBJIEHO Ta BU3HAYEHO ONTUMAaJIbHI IapaMeTpu aepo6HOTO
0iOKOMIIOCTYBaHHS CyMilllell, Ha OCHOBI KOMIIO3ULii “ocazy CTiYHUX BOJ, — NOJpi6bHEHA JepeBUHa — aKTUBOBaHUM
6i0KOMITOCT”, 1€ TO3BOJIMJIO PO3POOUTH €KOJIOTIYHO 6e3MeYHNI MeTOo I, TepepoOKu 0CaliB CTiYHUX BOJ, i3
OTPUMAaHHSM BUCOKOE(EKTUBHOTO CyOCTpaTy /1JIsl BiTHOBJIEHHS JerpaioBaHuX 3eMeJib. BCTaHOBIEHO ONITUMAJIbHI
IapaMeTpu JJ1s1 CTBOPEHHSI CTabiIbHOTO 3a BIaCTUBOCTSIMU CYOCTpaTy Ha OCHOBI KOMIIOHEHTIB “0Ccaiul CTIYHUX BOJ,
- IPUPOJHi COPOEHTU — I'PYHT  METOAOM IIPSIMOTO NepeMilllyBaHHS, 10 J03BOJIsI€ BIIPOBAAUTYU TEXHOJIOTIYHI
pillleHHs KOTr0 3aCTOCYBaHHS Ta 3MEHILIEHHS €KOJIOTIYHUX PU3MKIB IIifl 4ac yTuiisauii ocafis. PO3po6yeHO TUIOBI
peLenTypy pOCTOBUX CYOCTPaTiB Ha OCHOBI 6i0KOMIIOCTiB, HEOOPO6IEHUX Ta aHAEPOOHO 30PO/IPKEHUX OCaliB
CTiYHUX Ta IPUPOJIHUX COPOEHTIB 1J1s1 6i0JI0TiYHOI peKyJIbTUBALlil Ta peMeiallii pi3HUX TUIIB TEXHOT€HHO
[OPYIIEHUX 3eMeJlb. EKCIIepUMEHTAIbHO MiATBEPAKEHO SIKiCHI XapaKTePUCTUKU PO3POOIIEHOTO POCTOBOTO
cy6cTparty 115 6ios1oriyHOi peKyibTrBaLii Ta peMeaialii IJIsIXOM aHali3y JaHUX IPiOHOIINISIHKOBUX II0JIbOBUX Ta
6ioiHAMKaLiHMX 1a00PaTOPHUX JOCHiIKeHb. PO3p0o6yieHO MaTeMaTUYHy MOZesb aficopoLii 3a0pyiHIOBayiB
copbOeHTaMy, SIKi € KOMIIOHEHTAMU POCTOBOIO CYOCTpaTy IJ1s1 PEKYJIbTUBALLiL, [0 JO3BOJIMIIO BU3HAUUTU
ONTMMAaJIbHUI Yac AJ1s afcOpPOLiTHOTO BUIAJIEHHS iOHIB BAXKKUX METAJIB Mif yac peMegialii. PospobyieHo
peKoMeHIalii o0 MPOeKTyBaHHS TEXHOJIOTTYHUX CXeM 0OpOOKU Ta yTUJi3alii ocafiB CTiYHMX BOJ, Ta
OpPraHOBMICHUX BiZIXO/iB Pi3HOTO reHe3uCy i3 OTpUMaHHSM CybCTpaTiB 1151 NoTpeb 6i0I0TiYHOI peKysIbTUBALLii Ta
pemMegialii TEXHOreHHO-TIOPYIIEHUX 3eMeJlb. [IpakTU4YHa LiHHICTh POOOTHU MiATBEPAKEHA PE3yJIbTaTaMu HAaTYPHUX i
[I0JIbOBUX BUIPOOYBAHb €KOJIOr0 6e3MeYHNX TeXHOJIOTIH, YOTHpPhMa IIaTeHTaMU YKpaiHy Ha KOPUCHY MOJIEJb Ta

aKTaMU BIIPOBaIKEHHS Y BUPOOHWYMI i HaBYaIbHUM NIPOLIECHU.

2. The dissertation is devoted to solving an urgent scientific and applied problem in the field of environmental
safety, which is the development of environmentally friendly technologies for the utilization of organic waste to
ensure biological reclamation and remediation, rational use of natural resources, and utilization of organic waste.
The scientific and methodological foundations for the creation of substrates and organo-mineral fertilizers using
organo-containing raw materials for the reclamation and remediation of disturbed lands have been developed.
Depending on the available technological and production capacities, they provide an optimal option for the
utilization of sewage sludge, which allows creating a suitable substrate for the biological stage of reclamation of
technologically disturbed lands. The optimal parameters of aerobic biocomposting of mixtures based on the
composition “sewage sludge - chopped wood - activated biocompost” were experimentally established and
determined, which allowed to develop an environmentally friendly method of sewage sludge processing, with the
receipt of a highly effective substrate for the restoration of degraded lands. The optimal parameters for creating a
stable substrate based on the components “sewage sludge - natural sorbents - soil” by direct mixing were
established, which allows to implement technological solutions for its use and reduce environmental risks during
the utilization of sludge. The optimal parameters of aerobic biocomposting based on sewage sludge were
established, which allow to create compost with appropriate quality indicators, regulated by the requirements of
DSTU 8727:2017 for organic-mineral mixtures from sewage sludge with different formulations of raw materials.
This information was transferred to the municipal enterprise “Green City”, which is the operator of the first
composting station in Ukraine, as well as the Hrybovychi landfill, which is confirmed by the relevant act. Typical
formulations of growth substrates based on biocomposts, untreated and anaerobically fermented sewage sludge,
and natural sorbents for biological reclamation and remediation of various types of technologically disturbed lands
have been developed. The qualitative characteristics of the developed growth substrate for biological reclamation
and remediation were experimentally confirmed by analyzing the data of small-scale field and bioindicative
laboratory studies. A mathematical model of adsorption of pollutants by sorbents, which are components of the
growth substrate for remediation, was developed, which allowed to determine the optimal time for adsorption
removal of heavy metal ions during remediation. Field tests of the technology for creating composts based on
sewage sludge were conducted at the municipal enterprise “Green City”, and further field studies were conducted
at the Institute of Agriculture of the Carpathian Region of the National Academy of Agrarian Sciences of Ukraine.

Theoretical and experimental information on the mechanism and kinetics of sorption of toxic contaminants by



natural sorbents to ensure effective remediation, as well as the developed mathematical model of the remediation
process with a substrate consisting of natural sorbents, was transferred to LLC “Company «Center LTD»” and can
be used in the development of projects for the remediation of man-made objects. Recommendations for the design
of technological schemes for the treatment and utilization of sewage sludge and organ waste of various genesis
with the production of substrates for the needs of biological reclamation and remediation of technogenically
disturbed lands have been developed. The practical value of the work is confirmed by the results of full-scale and
field tests of environmentally friendly technologies, four patents of Ukraine for a utility model and acts of
implementation in production and educational processes.
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