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Pedepar:

1. Inceprarist Ha 30O6YTTSI HAYKOBOTO CTYIIEHS KaHJMaTa TeXHIYHUX HayK 3a creuiapHicTio 21.06.01 «Exosoriuna
6esneka». - Hanjjonanbuuil yHiBepcuTeT «JIbBiBCbKa NoJliTexHiKa» MiHiCTepCTBO OCBITH i HayKu YKpainuy, JIbBiB,
2021. JuceprauiiiHa poboTa MPUCBsYEHA MiJBUIIEHHS PiBHS €KOJIOTYHOI 6€3I1eKu rinpoc@epy 3aCTOCyBaHHSIM IJ1s1
OUMILEHHS [IOBEPXHEBUX Ta CTIYHUX BOJ, METO/Y PO3iMKHYTOro 6i0s10riyHOr0 KOHBeepa. [IpoBeneHnit aHani3
HeJI0JiKiB KOHLeN1ii 6i0J10riYHOro KOHBeepa J71sl OYHUIIleHHS TIOBEPXHEBUX Ta CTIUHUX BOJ, SIKUX MOKHA YHUKHYTU
KOJIM 6 HapolleHa 6iomaca i3 BCix 30H 6i0JI0TiYHOrO 6i0KOHBE€EpA HE YTUJIi3yBajiach y TPOMIYHUX JIAHIIOrax, a
BIJIyYaJIach i3 CUCTEMHU OYMILEHHS i BAKOPUCTOBYBAJIACH SIK CUPOBMHA B €HEPTETUYHUX Ta CiJIbCbKOTOCIIOAAPCHKUX
TEXHOJIOTisX. [IpoBefeHnii aHasi3 >)XUTTEBOTO LIMKITy TiIPOGIOHTIB B TEXHOJIOTII pO3iMKHYTOr0 6i0JI0TiYHOrO
KOHBeepa OUMILEeHHS 3a0pyIHEHUX BOJHUX cepenoBull. [IpuBeeHnit o1c 0COOIUBOCTEN Ta 3aKOHOMipHOCTEN
peadnizauii KoxHoi i3 uux ctagiil. [IpoBenenuii getaabHUIN aHasi3 0COOJIMBOCTEN BUKOPUCTAHHS Pi3HUX BUIIB
TiipOGIOHTIB y TEXHOJIOTII OUMIIEHHS 32 METO/IOM PO3iMKHYTOTO 6i0JI0ri4HOr0 KOHBeepa. JleTanbHO NOCTiIKEHO

CTazjiio 300py Ta KOHLEHTPYBaHHS HaPOLIeHOi HAaJIMIIKOBOI 6ioMacH rifpo6ioHTiB. AHAJII3 TEXHOJIOTIYHUX MiIX0iB



17151 360py 6ioMacy BOAOIIABHUX BOGHUX POCJIMH Ta MAaKpPOBOJLOPOCTE Ta 360py 6ioMacy BOAHUX POCJIMHU i3
PO3BUHYTOIO KOPEHEBOIO CUCTEMOIO 3aCBiIUMUB, 10 PalliOHAJIbHUM € BUKOPUCTAaHHS JJIs1 LIUX Ollepaliiil iCHylI040ro
TEXHOJIOTIYHOr0 06J1aJHAHHSL: CIIel}jali30BaHMX BOJHUX KOMOAHIB Ta [1J1aByYUX KOCAPOK. Y 1abopaTOpHUX YMOBAaX
HiATBEPKEHO BUCOKY €(PEeKTUBHICTb METOLY KOATyJISLiHO-(PIIOKYJISILIITHOrO rPaBiTalliflHOTO 3aryLieHHS
CyCIIEH3il [IPICHOBOJIHMX MiKpOoBOmopocTen Buay Microcystis aeruginosa. BusHaueHoO onTuMasbHi KOHLEHTpaLlii
peareHTiB Npy KoaryJisiLiiiHo-QoKysLiiHOMY 3aryleHHi MikpoBogopocTel Buny Microcystis aeruginosa y
JabopaTtopHuX yMoBax. Haiibinble 3aryiieHHs 32 HANKOPOTLIMI IPOMIXKOK Yacy OTPUMAaHO 32 YMOB CITiJIbHOTO
3acTocyBaHHs KoaryssiHTa PAX-18 21 a6o PAX-XL19H pasom 3 ¢iokynstnTom mapku A100. 3a moyaTKoBOi
KOHLIeHTpauii KiIiThH Microcystis aeruginosa (3a cyxowo peyoBuHo0) 500 ppm, MacoBiii KOHIIEHTpallii KoaryysHTiB
PAX-18 i PAX-XL19H 10 ppm Ta KoH1eHTpauii ¢psokyasiHTa A100 1 ppm 3a 4ac BifcToroBaHHs 30 XB micjist 06pobKy
peareHTaMu 6yJI0 NOCITHYTO €(EeKT 3aryueHHs CycleHsii BinnosigHo B 11,8 Ta B 10,4 pa3u no o6'emy. Macosa
KOHILEHTPAlisl KIiTHH Microcystis aeruginosa B ocafii y pe3ysbTaTi KoaryJsiuiiiHo-(QJIoKyJIsaLiiiHOI 00pOo6KY Ta
0CaJPKEeHHS 301/1bIKIIacs MOPIBHSHO 3 IOYATKOBOIO BifnoBigHo y 9,6 Ta 'y 9,0 pasu o 3HaueHs 4800 ppm Ta 4500
PpPm BifoBifIHO. BcTaHOBIIEHO, 11O 3 LiJJII0 PO3KPUTTSI IOBEPXOHb MACOOOOMIHY [1J1s1 TPOXOKEHHS 610XiMiYHUX
peaxiiil JoLiNbHO IPOBOUTH TONIEPENHIO 0OPOOKY 6iomacH rinpobioHTIB. [lepCreKTUBHOIO 1171 TPAKTUYHOTO
BHUKOPHCTaHHS MoKe 0yTy 06po6Ka y 10JIi rinpoauHaMivHOi KaBiTallii, ajie Hai6iybIl epCleKTUBHOIO €
BibpoKaBiTaljiiiHa 06pobka. TexHOJIOriYHOIo IIepeBaro0 Takoi 00poOKM MosKe OyTH MOXJIUBICTb pearizalii npouecy
06po6KHU 6iomMacy y 6e3repepBHOMY PEKMMI B IOTOL. Pe3ysibTaTy AOCIIPKEHD BIUIUBY HA METAHOTEHE3
nonepeHbOoi BibpoKasiTaliliHol 06poOKu 6iomacu rifpobioHTiB CBifuaTh, 0 BibpokasiTaniiiHa 06pobKa 103BoJIsIE
3HAYHO 301/IbIINTH iIHTEHCUBHICTb CUHTE3Y 6i0rasy, a TaKoX 30i7IbIIKTH 00’'eM 1oro yTBOpeHHs. Tax, i3 36i1blIIeHHIM
yacy BibpokasiTalifiHoi 06po6KH BifnoBigHO Bif 5 0 10, a noTim 1o 15 XB., KiNIbKICTh CUHTE30BaHOTO 6iorasy
BiAnoBinHO 36inbmunace y 1,51 1,7 pa3u. AHazi3 pe3ysbTaTiB JOCIiIKEeHb BIUIMBY HA METAHOT€HE3 BHECEHHS
3aTPaBKU B CKJjIaf 6ioMacu rifpo6ioHTIB niepe]; MeTaHOTeHe30M J03BOJIsIE CTBEPIKYBATH IIPO IIEPCIIEKTUBHICTD
TaKOro MiIX0My, B PE3yJIbTaTi SIKOT0 30iJIbIIYETHCS SIK BUIKICTh METAHOTEHE3Y, TaK i 3arajibHa KiJbKiCTb
CHHTE30BaHoro 6iorasy (ass Bunaaky CPc=0,1; XE =0,2 y 3,92 pasu B nopiBHsHHi i3 Bunagkom CPc=0,05; XE =0,05).
ITpoBepneni 6ioiHAMKaLiliHI TOCTiAKEHHS, SKi II0Ka3ay, o HeOLiIbHO BUKOPHUCTOBYBATH CBiXY 6ioMacy sk
IOOpPMBO: BOHA CTBOPIOE iHriOyIOuMi BILJIMB i HE [ja€ 3MOTY PO3BUBATUCS POCJIMHAM, ITPOTE NOCTIIKEHHS 10110
BMKOPKMCTaHHSI BiJl[IpalibOBaHOi 6ioMacu (OurecTaTy) 3aCBijuniy, 10 B yCiX NOCiI)KyBaHUX BapiaHTax i3 BMiCTOM
JIATeCTaTy CIIOCTePiraBcs NO3UTUBHUI BIUIUB Ha IPOPOCTAHHS KyJIbTYPHUX POCJIMH B IIOPiBHSIHHI i3 KOHTPOJIEM Ta
CTEpUJIbHUM KOHTPOJIEM. Y IIbOMY BUIIAJIKY JIIMITYI0UMM (PaKTOPOM BUKOPUCTAHHS AUTECTaTy MOXe OYTH TiJIbKU
3Ha4Ha MOro BoJIOTiCTh (95-98 %), 110 1oTpedye nonepesHbOro 3HeBOAHEHHS. Kill04oBi cj10Ba: SKUTTEBUIL LIUKII,

PO3iMKHYTUH 6i0JI0TiYHMI KOHBEEP, 30ip, KOHLIEHTPYBaHHS, BiOpOKaBiTallis, MeTaHOTeHe3, 6ioras, [urecTar.

2. The thesis is devoted to the research of subtericone wastewater from waste heaps of coal mines of Novovolynsk
mining district, analysis of the system of measures to increase the ecological safety of the mining complex to the
environment. Establishment of the levels of environmental hazard of wastewater from coal mine dumps, the study
of the seasonal dynamics of heavy metals of wastewater from waste heaps, design and calculation of the bio-
plateau enable the introduction of the latest forms of wastewater treatment from coal mine dumps and improve
environmental safety. As a result of the conducted research of water samples, an increase in the content of
ammonium salts was recorded. It is known that the main danger of pollution of the hydrosphere with ammonium
salts is the super-saturation of water with ammonia. The content of ammonium salts above 0.1 mg / dm3 indicates
freshwater pollution because ammonia is the first compound formed during the decomposition of organic
nitrogen-containing substances. Simultaneous content of ammonia, nitrites, nitrates, sulfates and bicarbonates in
water samples indicates significant contamination of subtericone wastewater due to oxidation of the rock in the
dump and its leaching by water. An increase in the content of nitrites and nitrates in water samples without the
detection of ammonia indicates the isolation of the source of contamination. Analyzing the state of the ecological
situation as a result of wastewater spillage from technological dumps of mines N¢ 2, 4 and 9 of Novovolynsk mining
district, it should be noted that currently, storm sewerage in the studied mines is absent, so rainwater from the
surfaces of waste heaps and industrial sites runs spontaneously on the ground and concentrates in mineral salts. It



is known that the mines of this area are characterized by significant inflows into the main and preparatory mine
workings, so the effluents formed around the perimeter of the existing dumps are collected in drainage ditches.
The causes and consequences of the growth of the level of ecological danger in mining complexes are identified;
seasonal dynamics of the content of chemicals in subtericone wastewater from mine heaps is determined; content
of heavy metals in wastewater and vegetation is identified; scientifically substantiated calculation of biological
ponds for wastewater treatment and measures to overcome the negative impact of man-made wastewater
pollution on biota are proposed; the analysis of the quality of water bodies of the studied region with the help of
the GIS project "Open Environment", was carried out. The geoinformation interactive map is built on the basis of
statistical data of the State Agency of Water Resources of Ukraine and data of satellite observations. Water quality
indicators confirm the fact that along with wind erosion of waste heaps which were studied in a large number of
scientific papers, the issue of water erosion of waste heaps which leads to leaching of toxic pollutants and soil and
groundwater pollution is acute. Pollution spreads with subtericone waters over long distances in the surrounding
areas, in particular to the surface waters of the Western Bug River basin. Keywords: life cycle, open biological
conveyor, collection, concentration, vibrocavitation, methanogenesis, biogas, digestate.
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