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Pedepar:

1. Cropomyk V.3. CybcTpaTu Ha OCHOBI OPraHOBMICHUX BiflXOZiB IJ1s1 pEKyJIbTUBALlil Ta peMeiallii 10JiroHis
TBEpJUX MOOYTOBUX BiAxoiB Jlucepralis Ha 3000yTTsI HAYKOBOTO CTYyIEHs AOKTOopa ¢inocodii 3a cnenjanphicTio 101
- Exosnoriga. HauioHanbHui yHiBepcuTeT «JIbBiBCbKa MOJliTeXHiKa», MiHicTepCcTBO OCBITH 1 HayKy YKpainu, JIbBiB,
2022. lucepralis npucBsYeHa BUpPilleHHIO HAyKOBOI 3a7ja4i MiIBUILIEHHS PiBHS €KOJIOTIYHOI 6e3I1eKH 0JIirOHIB
TBEPJUX MOOYTOBUX BiIXO/iB IIJISIXOM PO3PO6JIEHHS KOMIIJIEKCHOI TeXHOJIOTII Ofep>KaHHs Ta BU3HAYEHHS
ONTUMAJIbHUX YMOB BUKOPUCTAHHS CyOCTPaTiB i3 OpraHOBMICHUX BiIXO/iB HA OCHOBI TUIIOBUX OCA[liB CTiUHUX BOZ,
Ta IPUPOJHUX COPOEHTIB J1s1 IPOBeieHHs 6i0JI0riYHOi peKyIbTHBalii Ta peMesiallii TeXHOTeHHO TIOPYLIeHNX
3eMeJib. [IpoaHaizoBaHo cyyacHUil CTaH c(pepu MOBOIKEHHS Ta YIPaBIIiHHS TBEPAUMU IOOYTOBUMHU BilXOZaMu Ta
ocaJlaMM CTiYHMX BOJ, B YKpaiHi Ta cBiTi. HarosomeHo Ha [OLiIBHOCTI TepepOOKU 0CaZiB CTIYHUX BOJ, TEXHOJIOTIEI0
KOMIIOCTYBaHHSI 3 OTPUMAHHSM OpraHo-MiHEpabHOTO J06PUBA, TOOTO NEPETBOPEHHSM BiIXO[IiB HA BTOPMHHUI

MarepiaJibHUN Pecypc, o CyTTEBO 3MEHIIUTh €KOJIOTiYHe HaBaHTaKeHHS Ha Jil04yi MyJI0Bi MalJJaHYMKU. Y 3B'I3KY 3



IIUM OCaJi CTIUHUX BOJ, PO3TJISAAI0ThCS K MIOTEHIINHI peCypcH, sIKi MOXKHA BUKOPUCTATH 7151 3a6€311e4eHHS
noTped JII0LCTBA MOXKUBHUMHU Pe4OBUHAMU. TOMY Take MTOBOJKEHHS 3 BiIXOaMU € PalliOHaJIbHUM Ta €KOHOMUTh
PecypcH, € BXJINBUM [ CTIKOCTi €KOHOMIKM Ta 36€pe’KeHHs] €KOCUCTEMH, a TAaKOK 3MEHIIY€ 3aJI€5KHICTb Bifl
HEBIIHOBJIIOBAJIILHUX [IPUPOLHUX PECYPCiB. PO3IJISIHYTO Ta OLIHEHO CBITOBUIA JOCBI[, 3aCTOCYBaHHS OCaliB CTIYHUX
BOJI, B TEXHOJIOTISIX PEKyJIbTHBALlil IOPYIIEHUX 3€MeJlb. 3AilICHEHO MiKpPOO6iOJIOTiuHI HOCIIKEHHS 0Caly CTiYHUX BO[L
Ha BMIiCT B HUX IaTOT€HHUX MiKpOOpraHi3miB. BcTaHOBJIEHO, 1110 HaliBUIIle 3HAYEHHSI 3araJbHOT0 MiKpOOHOTO YrcCIa
OyJ10 BUSIBJIEHO 3 Y 2-3 piyHUX («CTapUX») 0CaZaxX CTiYHUX BOJ, a y CBDKOBIIOpaHuX - y 2 pa3u HIWX4YUM. [IpoTe et
MOKa3HMK y cyMilli [ij1s1 komnocTtyBaHHs N21 6yB y 10 pa3iB HMKYMM B IIOPiBHSIHHI i3 aHAJIOTIYHUM ITOKA3HUKOM Y
«CTapux» 0cafiax CTIYHUX BOJ,. 3HAYEHHS 3arajbHOro MiKpOOHOIO YKcJIa CyMillel s KoOMIIocTyBaHHs N22, N23,
Ne4 3umxyBanocs y 1,5, 4 Ta 6 pasiB Bif10BiIHO, IOPiBHSIHO i3 3pa3KaMu «CTapuX» 0CaliB CTIYHUX BOJ,. JJOCiIKeHO,
110 CBIKOBiiOpaHi ocagy CTiYHUX BOJ, € IOMIPHO 3a0pyAHEHI TepMOQiIbHMMY MIKpOOpraHisMamy, sIKi BiZlirpaloTb
BLKJIMBE 3HAUYEHHS Y [IPOLIECI KOMITIOCTYBAaHHS, OCKiJIbKM BOHU BifITIOBIIAIOTh 33 NECTPYKLiIO OPraHiyHUX PEYOBUH.
HariBuiy < 4ucesibHICTh IUMX MiKPOOPraHi3miB 6yJjI0 BUSBIJIEHO y 3pa3Ky KOMIIOCTYBajIbHOI cymimti N23, sika
cknananacs i3 50% cBixkoBini6panux i 50% crapux ocajiiB CTiYHUX BOA. BCTaHOBIEHO, O 3Pa3KU «CTAPUX» i
«CBIKOBiIIOpaHUX» OCaliB CTiYHUX BOZ, MicTuin 6akTepii pomy Salmonella. ¥ 3paskax KOMIIOCTYBaJIbHUX CyMilllen
1MX 6aKTepiil He BUsIBIeHO. HaiiBuiy yncesnbHIiCTh (piTonatoreHHUX 6akTepiil BUSBIEHO Y 2-3 PiYHUX 3pa3Kax
0CafiiB CTIYHUX BOJI, [IPOTE Y KOMIIOCTYBAJIbHUX CyMilllaX YACEJIbHICTb LIMX MIKpOOPraHi3miB B 16 — 25 pasis OyJia
HIDKYOIO B [TIOPiBHSIHHI i3 3pa3kamu y 2-3 piYHMX 0CafliB CTiYHUX BOZ,. JJOCIiIPKEHO, 1110 HA61IbLI CIIPUSTINBUM
KOMIIOHEHTOM J1J11 CTBOPEHHS POCTOBOTO CYyOCTpaTy € CyMilll «CBIKOBIZi6paHUX» i «CTapux» ocaliB (6i0KOMIIOCT
N@3), sikuii B noeHaHHi 3 HE3HAYHOIO YaCTKOI0 IPUPOIHUX COPOEHTIB MOXKe OyTU e(PEeKTUBHUM JJ1s1 IPOBEIEHHS
PeKyJIbTUBALlii II0JIIrOHIB TBEPAUX NOOYTOBUX BilIXOZiB, 1110 3BOAUTD 4O MiHIMyMy HEOOXiAHICTh Y BUKOPUCTAHHI
POAIOYOTO 1mapy I'PyHTY. PO3p0o6ieHO MaTeMaTH4Hy MOJIeJib IIPOLiecy cOpO1ii OMII0TaHTIB IPUPOTHUMU
copbeHTaMy, SIKi BHeCeHi y ckiiaf cyocTpary. Ha ocHOBI Moziesti po3paxoBaHo, 110 MaKCUMasbHe 3HaYeHHS
HeOOXiJIHOro yacy 1151 aicOpOLiiHOro OUHnIIeHHS Bifl i0OHIB BaKKUX METaJIiB B IIpoliecax pemeialii He nepesulye
opHiei 7o6w, 110 [103BOJIIE PEKOMEHIYBATH 3aCTOCOBYBAaHMI CIIOCI6 117151 PeajIbHOTO BIPOBAIKeHHs. Kill04oBi cioBa:
ocaf, CTiYHUX BO[I, yTUJi3allisi, KOMIIOCTYBaHHSI, OPraHOBMICHI BiTXO4¥, peKyJIbTHBALlisl, aACOPOLIisl, IPUPOIHI
Leosity, cyocTpar, 6ioiHauKallis

2. Storoshchuk U.Z. Substrates based on organ-containing waste for reclamation and remediation of solid waste
landfills. Dissertation for obtaining the scientific degree of Doctor of Philosophy in specialty 101 - Ecology. Lviv
Polytechnic National University, Ministry of Education and Science of Ukraine, Lviv, 2022. The dissertation is
dedicated to solving the scientific problem of increasing the level of environmental safety of municipal solid waste
landfills by developing a complex technology for obtaining and determining the optimal conditions for using
substrates from organic waste based on typical sewage sludge and natural sorbents for biological reclamation and
remediation of man-made disturbed lands. The current state of handling and management of solid household
waste and sewage sludge in Ukraine and the world is analyzed. Emphasis is placed on the expediency of processing
sewage sludge using composting technology to obtain organo-mineral fertilizer, that is, turning waste into a
secondary material resource, which will significantly reduce the environmental load on existing sludge sites. In this
regard, sewage sludge is considered as a potential resource that can be used to meet the nutrient needs of
mankind. Therefore, such waste management is rational and saves resources, is important for the sustainability of
the economy and the preservation of the ecosystem and also reduces dependence on non-renewable natural
resources. The world experience of using sewage sludge in the technologies of reclamation of disturbed lands is
considered and evaluated. Microbiological studies of sewage sludge were carried out for the content of pathogenic
microorganisms in them. It was established that the highest value of the total microbial number was found in 2-3-
year ("old") sewage sludge, in freshly collected it was 2 times lower. However, this indicator in composting mixture
#1was 10 times lower compared to this indicator in "old" sewage sludge. The value of the total microbial number of
composting mixtures No.2, No.3, No.4 decreased by 1.5, 4 and 6 times respectively compared to samples of "old"
sewage sludge. It was found that freshly collected sewage sludge is moderately contaminated with thermophilic
microorganisms which play an important role in the composting process as they are responsible for the



destruction of organic substances. The highest number of these microorganisms was found in the sample of
composting mixture No.3 which consisted of 50% freshly selected and 50% "old" sewage sludge. It was established
that samples of "old" and "freshly selected" sewage sludge contained bacteria of the genus Salmonella. These
bacteria were not detected in samples of composting mixtures. The highest number of phytopathogenic bacteria
was found in 2-3-year samples of sewage sludge but in composting mixtures the number of these microorganisms
was 16-25 times lower compared to samples of 2-3-year sewage sludge. It has been investigated that the most
favorable component for creating a growth substrate is a mixture of "freshly selected" and "old" sediments
(biocompost No.3) which in combination with a small proportion of natural sorbents can be effective for the
reclamation of municipal solid waste landfills which in turn minimizes the need in the use of the fertile soil layer. A
mathematical model of the process of sorption of pollutants by natural sorbents which are included in the
composition of the substrate has been developed. On the basis of the model, it was calculated that the maximum
value of the required time for adsorption purification from heavy metal ions in remediation processes does not
exceed one day which allows recommending the applied method for real implementation. Key words: sewage
sludge, utilization, composting, organ-containing waste, reclamation, adsorption, natural zeolite, substrate,
bioindication
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o Cropomyk, V., MansoBanuii, M., Tumuyk, L., XXyk, B., Jozwiakowska, Kotuc, O. (2022). YTunizauis ocazis

CTiYHMX BO/, TEXHOJIOTIEI0 KOMITIOCTYBaHHA — aJ'IbTepHaTI/IBHI/Iﬁ METO[, Ha IIJIAXY OO0 CTaJIOTO PO3BUTKY.

PerioHasnpHi 1po6sieMy OXOPOHUA0BKINIS Ta 30a/1aHCOBAaHOIONIPUPOLOKOPUCTYBaHHS. MiXKHapOIHa HayKOBa
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