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Pedepar/anoTamis:

1. luceprauiiiHe DOCIiIKEHHS IIPUCBAYEHE BUPIIEHHIO HAYKOBO-TIPUKJIAIHUX €KOJIOIIYHO OPI€HTOBAHMX 3aBIaHb
HiABUILEHHS €KOJIOTiYHOi 6e3MeKy BOJHUX 00 €KTIB IJISIXOM 3HIKEHHSI PiBHS 3a0pyJHEHHS CTIYHUX BOJ, 3aBASKA
3HVKEHHIO BMICTYy TOHKOJUCIIEPCHUX JOMIIIOK Ha OCHOBI 3aITPOBAJIKEHHS ITPOLECIB arperaToyTBOPEHHS IIpU
3aCTOCYBaHHI KOATyJISIHTIB i (PJIOKYJISIHTIB Ta MiHiMi3allii BTODMHHOTO €KOJIOTiYHOTO BIIJIUBY peareHTHOi 06pobku. Y
BCTYIIi OGI'PYHTOBAHO aKTyasbHICTh TEMU JUCEPTALiHOTO AOCIIIKEHHs, BU3HAYEHO METY, 33/1a4i, 00'€KT, TpegMer i
METOAM NOCIIJI)KEHHS, HaBeIEHO HAayKOBY HOBM3HY Ta IIPAKTUYHE 3HAYEHHSI OTPMMAaHUX Pe3YJIbTaTiB, I0Ka3aHO
3B'S130K POOOTHU 3 NepKOIIPKETHUMHU HayKOBO-A0CAITHUMU TeMaMu Kadeapu XiMidHOI TEXHIKU Ta IPOMHUCJIOBOL
exoutorii HTY «XIII». ¥ nmepmomy po3fiji NpoBegeHo aHali3 JiTepaTypHUX IKEPEJI W0L0 BIUIMBY TOHKOAVCIIEPCHUX
IOMIIIOK y CTIYHMX BOJIaX Ha CTaH BOJHMX €KOCHCTEM Ta €eKOJIOTiYHy 6e31eKy BOGHUX 00'€KTiB. BcTaHOBIIEHO, 1110

TOHKOJWCIIEPCHI YaCTUHKU, KOJIOIAHI CUCTEeMU, MIKPOTLJIACTUK i 3aBUCJIi MiHEPaJIbHi TIOMIIIKU CIIPUSIIOTh



HaKOIMYEHHIO TOKCUYHUX KOMIIOHEHTIB, MiIBUILIEHHIO KaJJaMyTHOCTi BOAU Ta MOPYIIEHHIO IIPOIIECiB
CaMOOYUIIEHHS BOAOUM. HazaHi pe3ysibTaTy MO0 OLiHKYA CYyYaCHUX METO/iB 3HWKEHHS BMICTY TOHKOAUCIIEPCHUX
3a0pyJHeHb CTiYHUX BoJ,. [TogaHi epeKTHBHI TeXHOJIOriYHI pilleHHs 3a0e3neyeHHs eKo6e3IeKH CTOKIB, 3aCHOBaHi
Ha Mpolecax KoaryJssuii Ta (GJoKysLii. Y gpyromy po3aisi HalaHo MeTOAMYHE 3a0€3[1e4€HHS KOMILIEKCHOTO
IOCIIiIPKEHHS IIPOLIECiB OYMILEHHS BOIY Bif TOHKOAMCIIEPCHUX 3aBUCIIMX YACTUHOK, 10 CTAHOBUTD TaKy
TE€XHOJIOTiYHY IIOCJIiJOBHICTh: IPUTOTYBaHHS MOJEJIBHUX CYCII€H3ili; BCTAHOBJIEHHS PE€aJIbHUX €KOJIOTIYHUX
Hebe3IeK Bif 3a6pyHEHHS IPOMUCIIOBUX CTIYHUX BOJ, i IIJIaMiB; IPOBEJEHHS KOAryJsILiiHUX, PIOKYISALINHUX,
CceVMMEHTALiHNX Ta QinbTpaliiiHuX BUIPOOyBaHb. BinzHaueHi HeOOXiIHI yIOCKOHAIEHHS 1010 €(PeKTUBHOCTI
3aCTOCYBaHHS PEar€HTHOTO OYUILEHHS 3 YPaXyBaHHSM BILIMBY FPaHYJIOMETPUYHOTO CKJIALy JOMIIIOK y CTOKAX,
KOHILIeHTpauii TBepAoi ¢pasu, J03yBaHHs peareHTiB i TEXHOJIOTIYHUX [1apaMeTPiB arperaToyTBOPEHH:, CeAMMEHTALlil
Ta 3HEBOJHEHHS OCaMliB. Y TPETbOMY PO3/iJli HABELEHO Pe3yJIbTaTH JOCIiI>)KeHb CII0CO0iB BUTYYEHHS
TOHKOAMCIIEPCHUX YACTHHOK i3 BOAM 1151 TOTPe6 BOIOMiATOTOBKY. BCTaHOBIEHO, 1[0 KOMOGIHOBaHE BUKOPUCTAHHS
KapTpUIKHUX QinbTPiB i TKAHMHHUX QiNIbTPYBaJIbHUX MaTepiasiB [03BOJIsE NiABUIIUTY €(PEeKTUBHICTb MEXaHIYHOTO
OUUIIEHHS BOAM BiJ] 3aBUCJINX YACTUHOK Ta 3MEHIUIUTU 3aCMideHHS QiIbTPyBaIbHUX €JIEMEHTIB. JloCiI>KeHo
3aKOHOMIPHOCTIi arperaToyTBOPEHHS TOHKOAUCIIEPCHUX TJIMHUCTUX YACTUHOK i BCTAHOBJIEHO ONTUMAJbHi
KOHLeHTpauii TBepaoi ¢as3u ais inTeHcudikawii cegumenTalii. BusHaueHo, 1110 BBeJleHHS IPyOOIuCIIepCHUX
MiHepaJIbHUX YaCTUHOK CIIpUsie 30iIbLIIEHHI0 MacHy (JIOKYJI Ta IPUCKOPIOE iX OCaIKEeHHSI. SIKICTh OUUIIEHHS
MiABUILYETHCS 32 PAaXyHOK 3HE3aJIi3HEHHS BOJIY Ta €(PEKTUBHOTO BUJIyYEHHS KOJIOiHUX (GOPM 3ajiza npu
NIO€/IHAHHI aepallii, koarysuii Ta QpJoKydLii. Y 4eTBepTomMy po3fili HaBeleHO Pe3yIbTaTy BCTAHOBJIEHHS
HaIPSIMKIB pillIeHHsI MUTaHb €KOJIOTiYHOI 6e3IeKu 3 MO3UIill TOBOKEHHS 3 Binxoaamu. BindHayeHi MO3UTHBHI
MOXJIMBOCTI BUJTy4EHHS T2 BTOPUHHOIO BUKOPUCTAHHS TOHKOAMCIIEPCHUX YaCTUHOK i3 TPOMUCIIOBUX CTIYHUX BOJ.
BcTaHOBJIEHO, 110 IIJIAMOBI BOAY BUPOOHUITBA CAHTEXHIYHUX BUPOGiB XapaKTePU3yIOThCS BUCOKOIO JUCIIEPCHICTIO
Ta IOTPe6YIOTh BUKOPUCTAHHS Koarysiauii i pyokynsnii ayist ebekTUBHOTO ouniieHHs. JOCipKeHO 3aKOHOMIPHOCTI
celMMeHTallii TOHKOAMCIIEPCHUX BYTiIbHUX LIJIaMiB Ta BCTAHOBJIEHO, 110 HaMO6iIbII MillHI arperatu (pOpMy0TbCst
IIpu KOHILeHTpauii TBepoi ¢pasu 6;113bKo 10 r /1 Ta HASIBHOCTI 4aCTMHOK po3mipoM noHag 40 MKM. BussieHo, 1o
BBEJI€HHSI TPy00AMCIIEpCHOI a3y cripusie MiABULIEHHIO MIlJHOCTi (JIOKYJI, SMEHIIEHHIO BUTPAT (PJIOKYJISIHTA Ta
MTOKPALEHHIO MPOLIECiB 3HEBOJHEHHY 0caiB. [IokazaHO MepCrneKTUBHICTh BUKOPUCTAHHS TOHKOIUCIIEPCHUX
BiIXOZiB Byrjie36arayeHHs K apMYIO4Oro HalloBHIOBaYa [10JiMEPHUX KOMIIO3UIliil Ha OCHOBI noJliaminy ITA6. Y
I'SITOMY PO37ii po3po6s1eHO peKOMeHalii 010 eKosIori3alii IpoeciB BUIy4eHHs! TOHKOAUCIIEPCHUX YaCTUHOK
Ta MOBTOPHOTO BUKOPUCTAHHS OYUIIEHOI BOAM. 3aIPOIIOHOBAHO €KOJIOTiYHO 6e3MeYHi CXeMU OYUIIeHHST BOIY Bif
TOHKOZMCIIEPCHUX [IOMIIIIOK, SIKi BKJIIOYAIOTh [IpOLeCU KoaryJsiyii, gprokyssuii, cenumenTauii, gpinprparii ta
MEXaHiYHOTo 3HEeBOJIHEHHS 0CaiiB. PO3p06sieHO iHTErpoBaHi TEXHOJIOTIYHI CXeMU OYHMIIEHHS CTIYHUX BOJ, i3
[IOBTOPHUM BUKOPUCTAHHSIM OYMIIEHOI BOAM Y BUPOOHUYNMX LIMKJIaxX. BuiydeHi ocazy B pe3ysbTaTi TEXHOJIOTIUHNIX

IIPOLIeCiB 3alIPOTIOHOBAHO BUKOPHCTOBYBATH SIK PECYPC [JIs1 IEBHUX BUPOOHUYUX MIPOLIECIB.

2. The dissertation research is devoted to solving scientific and applied environmentally oriented tasks aimed at
improving the environmental safety of water bodies by reducing wastewater pollution through decreasing the
content of fine-dispersed impurities based on the implementation of aggregation processes using coagulants and
flocculants, as well as minimizing the secondary environmental impact of reagent treatment. The introduction
substantiates the relevance of the dissertation topic, defines the purpose, objectives, object, subject, and research
methods, presents the scientific novelty and practical significance of the obtained results, and demonstrates the
connection of the work with state-funded scientific research topics of the Department of Chemical Engineering
and Industrial Ecology of NTU “KhPI”. The first chapter analyzes literature sources regarding the influence of fine-
dispersed impurities in wastewater on the condition of aquatic ecosystems and the environmental safety of water
bodies. It was established that fine-dispersed particles, colloidal systems, microplastics, and suspended mineral
impurities contribute to the accumulation of toxic components, increased water turbidity, and disruption of
natural self-purification processes in water bodies. The results of assessing modern methods for reducing the
content of fine-dispersed pollutants in wastewater are presented. Effective technological solutions for ensuring
the environmental safety of wastewater based on coagulation and flocculation processes are provided. The second



chapter presents methodological support for a comprehensive study of water purification processes from fine-
dispersed suspended particles, including the following technological sequence: preparation of model suspensions;
identification of actual environmental hazards caused by industrial wastewater and sludge pollution; conducting
coagulation, flocculation, sedimentation, and filtration tests. Necessary improvements in the efficiency of reagent
treatment were identified considering the influence of the granulometric composition of impurities in wastewater,
solid phase concentration, reagent dosage, and technological parameters of aggregation, sedimentation, and
sludge dewatering processes. The third chapter presents the results of studies on methods for removing fine-
dispersed particles from water for water treatment purposes. It was established that the combined use of cartridge
filters and fabric filtering materials increases the efficiency of mechanical water purification from suspended
particles and reduces clogging of filtering elements. The regularities of aggregation of fine-dispersed clay particles
were investigated, and optimal solid phase concentrations for sedimentation intensification were determined. It
was found that the introduction of coarse-dispersed mineral particles contributes to increasing the mass of flocs
and accelerates their settling. Water purification quality improves due to iron removal and efficient extraction of
colloidal iron forms through the combination of aeration, coagulation, and flocculation. The fourth chapter
presents the results of determining directions for solving environmental safety issues from the perspective of
waste management. Positive opportunities for the extraction and reuse of fine-dispersed particles from industrial
wastewater were identified. It was established that sludge water from sanitary ware production is characterized by
high dispersity and requires coagulation and flocculation for efficient treatment. The regularities of sedimentation
of fine-dispersed coal slurries were investigated, and it was found that the strongest aggregates are formed at a
solid phase concentration of about 10 g/L and in the presence of particles larger than 40 pm. It was revealed that
the introduction of a coarse-dispersed phase contributes to increasing floc strength, reducing flocculant
consumption, and improving sludge dewatering processes. The promise of using fine-dispersed coal beneficiation
waste as a reinforcing filler for polymer composites based on PA6 polyamide was demonstrated. The fifth chapter
develops recommendations for the ecologization of processes for the removal of fine-dispersed particles and the
reuse of treated water. Environmentally safe schemes for water purification from fine-dispersed impurities are
proposed, including coagulation, flocculation, sedimentation, filtration, and mechanical sludge dewatering
processes. Integrated technological schemes for wastewater treatment with the reuse of purified water in
production cycles were developed. Sludge removed during technological processes is proposed for use as a

resource in certain production processes.
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