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Pedepar:

1. Inceprauiiine DOCTiIKEHHS [TPUCBSIYEHE BUPILIEHHIO 337ja4 €KOJIOTIYHOI 6e31eKr Ha BUPOOHULITBI
MamuHOOYiBHOI ranysi Ha ocHOBI iHTeHCcUdiKallii OYMCTKY 6araTOKOMIIOHEHTHUX CTOKIB Jj1s1 BTOPUHHOI'O
BHUKOPHUCTaHHS OYMILEHOI Bogu. OTpUMaHi pe3yJbTaTy CIPUSIIOTh PO3BUTKY €(EKTUBHUX Ta €KOJIOTiYHO Oe3MeYHuX

TEXHOJIOTI! YIIPaBJIiHHS CTIYHMMHY BOLAMU Ha MAIIMHOOYIiBHUX MiAIIPUEMCTBAX, PO3BUTKY KOHLEILii €KOJIOTiYHOTO



MEHEIKMEHTY 100 MiJJBUILIEHHS €KOJIOTIYHOI CTAJIOCTI Ta 3MEHIIEHHS HETaTUBHOIO BIUIVMBY Ha JOBKIJUIS. Y BCTYIIi
OOIPYHTOBAHO BUOIp TEMU [OCIIiI)KEHHS Ta HAyKOBY aKTyaJIbHICTb AucepTaLiiiHOi po60TH, CPOPMOBAHO METY i
3a71a4i, BUBHAYEHO O0'€KT, IPeIMET i METOIU OCIiIKeHHS], T0Ka3aHO 3B’S130K AMCEPTaliliHOTO AOCTiI>KeHHs 3
HAyKOBO-IIPAaKTUYHOIO POO6OTOIO Kadenpu, C(pOpMOBAHO HAYKOBY HOBM3HY Ta HAaBEJI€HO TPAKTUYHE 3HAYEHHS
OTPMMAaHUX Pe3yJIbTaTiB. Y MepIIOMy pO37isi HaJlaeThCsl KOMIJIEKCHUI aHAJIi3 HAyKOBO-TE€XHIYHOI iH(popMaliii, mo
CTOCY€TbHCSI CyYaCHUX TEXHOJIOTIN OUUIIEHHS CTIYHMX BOJ, HA MalIMHOOYiBHUX MifNpreMcTBaX. BusHaueHo
KJIIOYOBI (DaKTOpH, sIKi BIVIMBAIOTh HA €KOJIOTiYHMII CTaH IPUPOJIHOIO CEPEIOBHUINA BHACIILOK CKUAY CTIYHMX BOJ,
MAaIIMHOOYiBHOI rasysi, MpoBeeHO aHasi3 iCHyI0unX MEeTOiB OYMIIEHHS CTIYHUX BOJ, 3 BiI3HAYEHHSIM iX
ePeKTUBHOCTI Ta aKTyaJIbHOCTI. Y Ipyromy po3aiji Bif3HaueHi 0COGJIMBOCTI CKIally CTIUHUX BOJ, HA
MalKMHOOYIiBHOMY HiJIIPUEMCTBI, IPOaHa1i30BaHO METOIU BiOOPY ITPO6 i METOAMKY AOCiIpKEHHS iX
XapaKTEPUCTHK, CIIOCOOU €KCIIEPUMEHTAIbHOTO OUYMIIEHHS B 1aDOPaTOPHUX YMOBax. JleTalbHO Bii3HA4YeHi
XapaKTePUCTUKY 3Pa3KiB peasbHUX CTIYHUX BOJ, 3 MALIMHOOYiBHOTO BUPOOHUIITBA Ha PiBHI KOHLIEHTpaLii
OCHOBHUX 3a06pyAHIOI0UMX pedoBUH. OlliHKa CKJIaly Ta BJACTUBOCTEN CTIUHMX BOJ, HajlaHa 3a pe3yJbTaTaMu
CaHiTapHO-xXiMiuyHOTro aHanidy. EkcriepumeHTanbHi po60TH 3 MOEIbHUMY 3pa3kaMiy CTiYHUX BOJ, IPOBOAMIIMCS Ha
Kadenpi xiMivHOI TexHiKM Ta TPOMUCIOBOi ekosorii HTY «XI1l». TpeTiit po3ais IpUCBsSYEHUN pe3ybTaTam
IOCJIiIKeHb CIIOCO0IB OYMILEHHS CTIYHMX BOJ, Ha MAMIMHOOYAIBHUX MiTNITPUEMCTBAX, aHaAJIi3y 3aKOHOMipHOCTEN
Koaryssiii Ta ¢pIokyssLii MoJesIbHUX 3pa3KiB. 3a pe3ysbTaTaMU 1ab0paTOPHUX €KCIIEPUMEHTIB 3 BUBYEHHS
e€(EeKTUBHOCTI IOeJHAHHSI METOLiB KoaryJsiuii Ta ¢psoKyssiLii 6yau BU3HAY€Hi pO3PaxyHKOBi 3a1€XKHOCTI AJ1S
BiZJ3HaY€HHS YMOB BUJaJIeHHs 3a0pyJHEHb 3 BOAU. Y 4eTBEPTOMY PO3Iisi AOCiIKeH] ITaHHS BHECEHHS
IIporo3uliii mono iHTeHcudikanii poboTu cUCTEMHU €KOJIOTIYHOTO MEHEIKMEHTY Ta YIIPaBJIiHHS Ha MifIPUEMCTBI
Ha OCHOBI ITPOIIO3ULLili 3 NiJIBUILIEHHS €KOJIOTiYHOI €(PEKTUBHOCTI BUPOOHUIITBA. BUOKpEMJIEHHSI MOXKJIMBOCTEN
€KOJIOTIYHOTO PO3BUTKY 3[iMICHIOETBCS BiMIOBIGHO 100 pe3ysbTaTiB SWOT-aHani3y, IKuil [o3BOJIsI€ ineHTUPIKyBaTH
CWJIBHI Ta €J1abKi CTOPOHM, MO>KJIMBOCTI Ta 3arpo3u Y KOHTEKCTi 3MiH eKOJIOTiYHOI isiIbHOCTI. Y II'siTOMY po3isi
HaBeJleHO HayKOBO-0OOI'PYHTOBaHi peKoOMeH1allii BUOOPY TeXHOJIOrii 0OOpOOKM CTiYHMX BOJ, MAlIMHOOYAiBHUX
MigIpUEMCTB JJ1 BTOPMHHOTO BUKOPHUCTAaHHS CTiYHOI BOJIY, 1110 103BOJISIE€ 3BMEHIINTYU BUTPATH BUPOOHUIITBA Ta
HaBaHTaXEHHS Ha IPUPOJHI €KOCUCTEMHU Bif CKUIiB. 32 BUCHOBKaMU MO0 €(PEKTUBHOCTI AUCEPTALiiHOTO
IOCJIiIKeHHSI Bij3HAY€Hi TaKi HayKOBi pe3ysbTaTu: 1) Briepiie HayKoBO OGI'PYHTOBAHO 3aMIPOBAIKEHHS TEXHOJIOTi
KOMIIJIEKCHOTO OYMILEHHS! CTIYHUX BOJ, MalIMHOOYAiBHUX MiJIIPUEMCTB BiJ] 6araTOKOMIIOHEHTHUX 3a0pyHEHb Ha
OCHOBI ITOEHAHHS MPOLECiB KoaryJisiii Ta GpaoKyALii, o T03BOJIUIO0 IOBTOPHE BUKOPUCTAHHS OYMIIEHOI BOU B
TEXHOJIOTIYHUX MPOLiecax BUPOOHUIITBA, i SIK pe3yJIbTaT OTPUMAaTH 3MEHIIEeHHS BOJLOCIIOKUBAHHS Ta MiJIBULIUTU
€KOJIOTiYHY e(EeKTUBHICTb MigIIPUEMCTBA; 2) BIEpIle Bii3HaYeHi 0CO6IMBOCTI epediry rnpouecy Ppisuko-xiMiyHOTrO
OYMILEHHS 6araTOKOMIIOHEHTHUX CTOKIB (EMYJIbCii, CyCIIEH3il1) MalIMHOOYiBHUX ITiATIPUEMCTB BiJl
TOHKOJMCIIEPCHUX JOMIIIOK ITPY ONTUMi3allii KiJIbKOCTi BUKOPUCTAHUX KOATYJISIHTY Ta (GJIOKYJISIHTY, 110 103BOJIUIIO
PO3pOOUTH HAaYKOBO-OOI'PYHTOBAHI peKOMeH/Iallil yI0CKOHalIeHHSs TEXHOJIOTii 0OPOOKYU CTiYHUX BOZ; 3)
YIOCKOHaJIEHO CUCTEMY IHTErpOBaHOi €KoJIori3alii MalMHOOY1iBHOTO MiIIPUEMCTBA HA OCHOBI €KOJIOTTYHOTO
MEHEI>)KMEHTY 32 PaXyHOK BIPOBAPKEHHS IEPCIIEKTUBHUX TEXHOJIOTIN OUNIIEHHS CTiYHUX BOJ, 1110 HaJla€e
MOSKJIMBOCTi OTPMMAaHHS BiJITTOBiTHOCTi €KOJIOTIYHUM CTaHJAPTaM IPU 3MEHIIEHHi BOJOCIIOXKMUBAHHS Ta 30i/IbIIIEHHI
eeKTUBHOCTI BUPOOHNYMX NIPOLIECiB; 4) OTpUMaIy NOAAJbIIMI PO3BUTOK TEOPETUYHI OCHOBHU Nepebiry ¢izuko-
XiMIYHMX NIPOLIECIB arperaToyTBOPEHHS IIPU JecTabinisalii BOGHO-IJIAMOBUX CYCIIE€H3il i BOIHO-MaCISHUX
€MYJIbCIHl Mif BIJIMBOM I0JIi€JIEKTPOJIITIB (I0HOreHHMX (PJIOKYJISIHTIB Ta KOATYJISIHTIB), IO JJO3BOJIAJIO

PEeKOMeHyBaTH 3aco6u 3 iHTeHcudiKallii IpolieciB OYnIeHHs 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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¢ Bociok A.C. 3abe3neyeHHs CTajoro PO3BUTKY MalIMHOOYIiBHOTO CEKTOPY Yepe3 3MEHIIeHHs BILJIMBY Ha
IOBKiJLJISI 32 IONIOMOTO010 €(PEeKTUBHOI OUUCTKY CTiYHOI BOAM B yMOBax MiCbKoi 3a0yoBU. Martepianu
BceykpaiHCbKOI HAyKOBO-TIPAaKTUYHOI KOH(epeHLii «EKOJIOriYHO cTannii pO3BUTOK YPOOCHUCTEM: BUKJIMKU Ta
pilleHHs B KOHTEKCTi eBpoiHTerpauii Ykpainn». — Xapkis: XHYMI im. O.M. Bekertosa, 2023. - C.202-205.

¢ Boctok A.C. Onjinka BIJIMBY iHTeHcu@iKalii 04nCTKYU CTiYHMX BOJ, HA MAIIMHOOYIBHUX MiJIIPUEMCTBAX HA
PiBEHBb CTAJIOr0 PO3BUTKY Ta KOHKYPEHTOCIIPOMOXKHOCTI. Marepianu I BceykpaiHCbKoi HayKOBO-ITPaKTUYHOI
KoH(pepeHLii «KomIiekcHe BUKOPUCTaHHS pecypciB BoBKiuisi». — Jlynsk: IBH3 «JonHTVY», 2023. - C.57-59.

¢ Bociok A.C., Illecronanos O.B., MaTioueHko O.B. [HnycTpiasipHe 3a6pygHEHHS HAQTONIPOLYKTaMU: TIOLTYK
iHHOBailiHUX pimeHsb. XII HaykoBa KoHpepeHLis «HaykoBi nigcymku 2023 poky». — XapKiB: TeXHOJIOTIYHUM
LEeHTp, 2023. - C. 97.

e bocok A.C,, lllecronanos O.B., MenbHuk [.B. JJocmifgKeHHs BIVIMBY KOHLIEHTpPaLlii 3aBUCIIMX YaCTOK Y PO3YMHI
Ha e(PeKTUBHICTb iX Prokysuii. MaTtepianu [X MixkHapoHOro MoJIOIDKHOTO KoHrpecy «CTannii pO3BUTOK:
3aXMCT HaBKOJIMIIHBOTO cepenoBuila. EHeproomannicTs. 36asaHcoBaHe IPUPOOKOPUCTYBaHH». — KuiB:
HanionansHuil yHiBepcuTeT «JIbBiBCbKa IOJIiTEXHIKa», 2024. — C.124.

¢ Bociok A.C. EekTuBHa eKoJIorisalis Ta cTajuii PO3BUTOK Ha MAIIMHOOY[iBHOMY IiAIIPUEMCTBI SIK
cTpaTeriyHui mifxiz, fo 3abesleyeHHs HallioHanbHOI 6e3neky. CydacHe CyCIijIbCTBO: IJ100aIbHi
tpaHc@opmauii. - Xapkis: CI' HTM «Hosuii kype», 2024. C. 181-186.
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Kopg 3a €IPIIOY: 02071180
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VIII. 3ak1104Hi BiZOMOCTI

Baache IlpizBuie Im's ITo-6aTbKOBI

TOJIOBH pajgu

BiiacHe IIpizBuie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiaHHi

BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBnuKk Bigginy YKpIHTEI, mo €

BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIbHOCTI

Bam6osb Cepriit OsekcaHipoBuy

Bam6o:s Cepriit OsiekcaHIpoOBUY

Bocrok Anbona CepriiBHa

VKpIHTEI

Opuenko TersiHa AHaTosIiBHA



