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1. lucepTarnifine nocainykKeHHs TPUCBsYEHE BUPIlIEHHIO 3a71ay €KOJIOTiYHOI 6e3MeKy Ha BUPOOHUIITBI
MamKUHOOYiBHOI ranysi Ha OCHOBI iHTeHcUdiKallii O4MCTKM 6araTOKOMIIOHEHTHUX CTOKIB Jj1s1 BTOPUHHOTO
BHMKOPHCTaHHS OYMIEHOi Bogy. OTpUMaHi pe3yJsibTaTy CIPHUSIOTh PO3BUTKY e(eKTUBHUX Ta €KOJIOTIYHO Oe3MeYHuX
TEXHOJIOTI! yIIPaBJiHHS CTIYHMMHY BOJAMU Ha MAIIMHOOYIiBHUX MiAIIPUEMCTBAX, PO3BUTKY KOHLEIILii €KOJIOriYHOTrO
MEHEPKMEHTY IO MiABUIIEHHS €KOJIOTIYHOI CTaJIOCTI Ta 3MEHIIEHHS HETATMBHOIO BIUIMBY Ha JOBKIJLIA. Y BCTYIIL
OOGI'PYHTOBAHO BUOip T€MU JOCJIiIPKEHHS Ta HAyKOBY aKTyaJIbHICTb JUCepTalLiiiHOI po60TH, C(POPMOBAHO METY i

3a7a4i, BUBHAYEHO O0'€KT, IPEIMET i METOIU MTOCIiIPKEHHS], TOKA3aHO 3B'S130K IMCEPTALiMTHOTO AOCTiI>KeHHS 3



HayKOBO-IIPAaKTMYHOIO POOOTOIO Kadpenpu, C(pOpMOBAHO HAYKOBY HOBM3HY Ta HABEJIEHO ITPAKTUYHE 3HAYEHHS]
OTPUMAaHUX Pe3yJbTaTiB. Y IepIoMy pOo3Aiji HalaeTbCsl KOMIIJIEKCHUI aHasli3 HayKOBO-TexHiIYHOi iHdopmalii, 1m0
CTOCYETbCS Cy4YaCHUX TEXHOJIOTiH OYMILEHHS CTIYHMX BOJ, HA MAIIMHOOY/IiBHUX MiITPUEMCTBaX. BusHayeHo
KJIIOYOBI (DaKTOpH, SIKi BIVIMBAIOTh HA €KOJIOTIYHMI CTaH IPUPOJHOIO CEPEIOBUINA BHACILOK CKUAY CTIYHMX BOJ,
MamuHOOYiBHOI ranysi, mpoBeseHo aHasli3 iCHylI0YMX MeTOMiB OUMIIEHHS CTIYHUX BOJ 3 BiI3HAUEHHM iX
eeKTUBHOCTI Ta aKTyaJIbHOCTI. Y Ipyromy po3aiji Bifj3HaueHi 0COGJIMBOCTI CKJIally CTiUHUX BOJ, HA
MalKMHOOYIiBHOMY HiIIPUEMCTBI, IPOaHalIi30BaHO METOIU BilOOPY P06 i METOAMKHU AOCiIpKEHHS iX
XapaKTEPUCTUK, CIOCOOU €KCIIEPUMEHTAIbHOTO OYMILEHHS B IA00PaTOPHUX YMOBax. JleTasbHO Bi3Ha4YeHi
XapaKTePUCTUKY 3pa3KiB peasbHUX CTIYHUX BOJ, 3 MALIMHOOYiBHOTO BUPOOHUIITBA Ha PiBHI KOHLIEHTpaLii
OCHOBHUX 3a0pyHIOIOUMX pedoBUH. OlLliHKa CKJIaJly Ta BJaCTUBOCTEN CTIYHUX BOJ, HaZlaHa 3a Pe3yJIbTaTaMU
CaHiTapHO-XiMiYHOTro aHanidy. ExcriepumeHTanbHi po60TH 3 MOAEIBHMMY 3pa3KaMiU CTiYHUX BOJ, IPOBOAMIIMCS Ha
Kadenpi xiMivyHOI TexHiKM Ta TpoMUCI0BOi ekosorii HTY «XI1l». TpeTiit po3ais IpUCBSYEHNI Pe3yIbTaTaM
JOCTiIKeHb CIIOCO0IB OYMILEHHS CTIYHMX BOJ, HA MAIMHOOYAIBHUX MiIIPUEMCTBAX, aHaJIi3y 3aKOHOMipHOCTe!
Koaryssiii Ta ¢pIokyssLii MoJeIbHUX 3Pa3KiB. 3a pe3ysbTaTaMU 1ab0PaTOPHUX €KCIIEPUMEHTIB 3 BUBYEHHS

e EeKTUBHOCTI IO€AHAHHSI METOLIB KoaryJsuii Ta ¢psoKyssiLii 6y BU3HAY€Hi pO3PaxXyHKOBI 3aJIEXKHOCTI AJ1S
BiZI3HaY€HHS YMOB BUJaJIeHHSs 3a0pyJHEHb 3 BOAU. Y YeTBEpPTOMY PO3Iisi AOCIiIpKeH] IUTaHHS BHECEHHS
IIpOINo3ullil Moo iHTeHcuikalii poboTu CUCTEMHU €KOJIOTIYHOTO MEHEIKMEHTY Ta YIIPaBJIiHHS Ha MiJIPUEMCTBI
Ha OCHOBI ITPONO3ULLiH 3 NiJIBULIEHHS €KOJIOTIYHOI €(DEKTUBHOCTI BUPOOHUIITBA. BUOKPEMJIEHHST MOXKJIMBOCTEN
€KOJIOTIYHOTO PO3BUTKY 31iICHIOETBCS BiANOBIAHO N0 pe3ysbpTaTiB SWOT-ananisy, skuil 03BoJIs€ ineHTudikyBaTn
CUJIBHI Ta €1a0Ki CTOPOHU, MOKJIMBOCTI Ta 3arpo3u Y KOHTEKCTI 3MiH eKOJIOriYHOi JisimbHOCTI. Y I'siToMy po3aisi
HaBeJIeHO HayKOBO-0OOI'PYHTOBaHi peKOMeH1allii BUOOPY TeXHOJIOrii 0OOpOOKM CTIYHMX BOJ, MAalIMHOOYAiBHUX
HiANPUEMCTB [1J151 BTOPUHHOTO BUKOPUCTAHHS CTiYHOI BOJY, 110 AO3BOJISIE 3MEHIINUTU BUTPAaTU BUPOOHUIITBA Ta
HaBaHTaXEHHS HAa TPUPOJHI EKOCUCTEMHU Bif CKUIiB. 32 BUCHOBKAMU IMOI0 €(PeKTUBHOCTI AUCEPTAL[ifHOTO
IOCTiI)KEeHHS Bifj3HauY€Hi TakKi HayKoBi pe3ysbTaTu: 1) Briepiie HayKoBO OOIPYHTOBAHO 3aMIPOBAIKEHHS TEXHOJIOTIi
KOMIIJIEKCHOTO OYMILEHHS CTIYHUX BOJ, MAalIMHOOYAiBHUX MiJIPUEMCTB BiJ] 6araTOKOMIIOHEHTHUX 3a0pyHEHb Ha
OCHOBI ITO€HAHHSI [TPOLeCiB Koarysaunii Ta (GpoKysLii, o f03BOINIO0 IOBTOPHE BUKOPYUCTAHHS OYHMIIEHOI BOIU B
TEXHOJIOTIYHUX MTPOLieCaxX BUPOOHUIITBA, i SIK Pe3yJIbTaT OTPUMATU 3MEHIIEHHS BOJOCIIOKMBAHHS Ta MiIBUIIATH
€KOJIOTiYHY e(EeKTUBHICTb MiJIIPUEMCTBA; 2) BIEPILE BiI3HaY€Hi 0COOIMBOCTI Eepediry rnpouecy Ppisuko-xiMiyHOTrO
OUMILEHHS 6araTOKOMIIOHEHTHUX CTOKIB (€MYJIbCiii, CyCleH3ill) ManHOOYIiBHUX MiAIIPUEMCTB Bif
TOHKOAMCIIEPCHUX [IOMIIIOK IIPY ONTUMI3alii KiZIbKOCTI BUKOPHCTAHUX KOAryJsIHTY Ta (PIIOKYJISIHTY, 10 LO3BOJINIIO
PO3pOOUTH HAaYKOBO-OOGIPYHTOBAHI peKOMeH/Iallil yI0CKOHaJIeHHS TEXHOJIOT i 0OPOOKY CTiYHUX BOJ; 3)
YIOCKOHAJIEHO CUCTEMY IHTETPOBAHOI €KOJIOTi3allii MalIMHOOY1iBHOTO MiJIIPUEMCTBA HA OCHOBI €KOJIOTTYHOTO
MEHEPKMEHTY 33 PaXyHOK BIIPOBA/I’)KEHHSI [IEPCIIEKTUBHUX TEXHOJIOTIH OYMIIEHHS CTiYHUX BOJI, IO HAZAe
MOKJIMBOCTi OTPUMAaHHS BifIITOBIHOCTI €KOJIOTIYHUM CTaHAApTaM MpU 3MEHIIIeHHi BOJIOCTIOKUBAHHSI Ta 30iJIbIIeHHi
e(eKTUBHOCTI BUPOOHNYMX NIPOLIECiB; 4) OTpUMaIU NIOAAJBIIMI PO3BUTOK TEOPETUYHI OCHOBHU Nepebiry ¢izuko-
XiMiUHUX TIPOLIECIB arperaToyTBOPEHHs! IIpY JieCcTabisizalii BOJHO-11JIAMOBUX CYCII€H3il i BOIHO-MACJISIHUX
€MYyJIbCIii Mif BIVINBOM IOJIieIeKTPOJIITiB (I0HOTeHHUX (PJIOKYJISHTIB Ta KOATyJISIHTIB), 110 JO3BOJIMIIO

PEKOMEeHYyBaTH 3aco0U 3 iHTeHcu@iKallii IpolieciB OYMIEHHS CTiYHUX BOJ, 3 MiHIMaJIbHOIO BUTPATOIO pEareHTiB.

2. The dissertation research is devoted to solving the problems of environmental safety in the production of the
machine-building industry on the basis of intensification of multicomponent wastewater treatment for the reuse
of purified water. The results obtained contribute to the development of efficient and environmentally friendly
wastewater management technologies at machine-building enterprises, the development of the concept of
environmental management to improve environmental sustainability and reduce negative environmental impact.
The introduction substantiates the choice of the research topic and the scientific relevance of the dissertation,
formulates the goal and objectives, defines the object, subject and methods of the study, shows the connection of
the dissertation research with the scientific and practical work of the department, forms the scientific novelty and
provides the practical significance of the results. The first chapter provides a comprehensive analysis of scientific
and technical information related to modern wastewater treatment technologies at machine-building enterprises.



The key factors that affect the ecological state of the environment as a result of wastewater discharge from the
machine-building industry are identified, and the existing methods of wastewater treatment are analyzed, noting
their effectiveness and relevance. The second section describes the peculiarities of the composition of wastewater
at an engineering enterprise, analyzes the methods of sampling and methods for studying their characteristics, and
methods of experimental treatment in the laboratory. The characteristics of samples of real wastewater from
machine-building production at the level of concentrations of the main pollutants are noted in detail. The
composition and properties of wastewater are evaluated based on the results of sanitary and chemical analysis.
Experimental work with model samples of wastewater was carried out at the Department of Chemical Engineering
and Industrial Ecology of NTU “KhPI”. The third section is devoted to the results of research on wastewater
treatment methods at machine-building enterprises, analysis of coagulation and flocculation patterns of model
samples. Based on the results of laboratory experiments to study the effectiveness of combining coagulation and
flocculation methods, calculation dependencies were determined to indicate the conditions for removing
contaminants from water. The fourth section investigates the issues of making proposals to intensify the work of
the environmental management and control system at the enterprise on the basis of proposals to improve the
environmental efficiency of production. The identification of environmental development opportunities is carried
out in accordance with the results of the SWOT analysis, which allows identifying strengths and weaknesses,
opportunities and threats in the context of changes in environmental activities. The fifth section provides
scientifically based recommendations for choosing a wastewater treatment technology for machine-building
enterprises for the secondary use of wastewater, which reduces production costs and the burden on natural
ecosystems from discharges. According to the conclusions on the effectiveness of the dissertation research, the
following scientific results were noted: 1) for the first time, the introduction of the technology of integrated
wastewater treatment of machine-building enterprises from multicomponent pollution based on a combination of
coagulation and flocculation processes was scientifically substantiated, which allowed the reuse of purified water
in production processes, and as a result, to reduce water consumption and increase the environmental efficiency
of the enterprise; 2) for the first time, the peculiarities of the process of physical and chemical treatment of
multicomponent wastewater (emulsions, suspensions) from machine-building enterprises from fine impurities
were noted while optimizing the amount of coagulant and flocculant used, which allowed developing scientifically
based recommendations for improving wastewater treatment technology; 3) improved the system of integrated
ecologization of the machine-building enterprise on the basis of environmental management through the
introduction of advanced wastewater treatment technologies, which provides opportunities to meet
environmental standards while reducing water consumption and increasing the efficiency of production
processes; 4) the theoretical foundations of the course of physical and chemical processes of water-sludge
suspensions and water-oil emulsions under the influence of polyelectrolytes (ionic flocculants and coagulants)
were further developed, which allowed us to recommend means for intensifying wastewater treatment processes

with minimal reagent consumption.
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