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1. Inceprauiiina po60Ta NpUCBSIYEHA BUPIIEHHIO PO6JIEM MOMYKY MOXKJIMBUX LIISXIB MiIBUIIEHHS €KOJIOTiYHOi
6e3reKu Npy eKcIyaTalii piukoBoro Ta MOPCbKOI0 BOJIHOTO TPaHCIOPTY. BifoBinHO 10 BUMOT Cy4aCHOCTI,
PO3BUTOK TOPTiBEJIbHOTO (PJIOTY CIIPSIMOBAHUI Ha 30i/bLIEHHS 00'€MIB IT€pEBE3€EHD, 10 LOCITAETHCS MIJIIXOM
MigBUIIEHHS BAHTAKOMIAHOMHOCTI Cy/i€H, 30i/IbIIE€HHS IBUIKOCTI TPAHCIIOPTHUX 3aC00iB, aBTOMATHU3ALlii CUCTEM
yrnpasiiHHs. OJHOYAaCHO, CYCIIiJIbCTBO NOTpedye MiHiMi3allii aHTPOIIOreHHOTO BIVIMBY HA JOBKIJLJISL, 30KpeMa Ha
rigpocdepy. 3a JaHUMU MOHITOPUHTOBUX AOCJII)KEHb CYLHOIIJIaBCTBO BHOCUTh MaliXe I10JI0BMHY (Ha PiBHI 45 %)
Bif, BCix 3a6pygHeHb CBITOBOrO OKeaHy Ha(TO Ta HAQTONPOLYKTaMU, OCHOBHA YaCTHHA SIKUX [1OB’s13aHa 3
HAIXOIKEHHSIM Y BOILOMMU 6aIaCTHUX, IPOMUBHUX Ta JUISJIBHUX BOJ. 3 METOIO yIIPaBJIiHHS Ta KOHTPOJIIO

3a0pynHeHHs CBiTOBOro okeaHy HadTo0 Ta HapTonpoaykTamu MikKHapoHa MOpChKa OpraHisalist perjaMeHTye



II€BHI [TOKA3HUKY MO0 CKUMY BiAIIOBIIHUX BOJ Y BOLOVMU. BUMOrM HalliOHAJIbBHUX HOPMATUBHO-TIPABOBUX AKTiB
3a00POHSIOTh CKUJ, i3 cyzieH HadTH, HAQTONPOIYKTIB Ta iHIINX 3a6PYIHIOIOUMX PEYOBUH SIK HA BHYTPIlIHIX BOGHUX
IJISIXax, Tak i y BHYTPilIHI MOpchbKi Bopu YKpainu. Kpim Toro, JuisiabHi BOAY, 10 YTBOPIOIOTHCS Ha CyJHAaX HEOOXiHO
PEryJIsIpPHO NepeiaBaTy Ha CIIelliali3oBaHi OUYMCHI CIOPYAU [JIs1 OAAJIBUIOrO OYMIIEHHS Ta 3HE3apasKeHHs a60
MO>KJIMBUI X CKUJ, 32 60PT (y MDKHAPOJHUX BOJAX) y pasi ix OUMILEHHS 32 JOIIOMOTOK0 Cy/IHOBMX YCTAaHOBOK i 32
YMOB, 110 KOHLIEHTPALlisi HAQTONPOLYKTIB Y BOJIi He IepeBulnye MixkHapoaHi Bumoru (15 ppm ). [TopyieHHst yMm0B
CKUJly OUMIIEHUX Bifl HAQTH Ta HAQTIPOLYKTIB BOJ, 3 JIOKAJIbHUX (CYJHOBHUX) 200 CTallioHapHUX (6eperoBux)
OYUCHUX CIIOPYZ, NPU3BOUTD 10 HETATUBHUX HACJIJKIB 17151 JOBKIJA, 6i0TH Ta NIOAUHU. [I71 3MEHIIIEeHHS
aHTPOIIOT€HHOI0 HaBaHTaXEHHS Ha rigpocdepy e 3aIMIIAEThCS aKTyaJIbHUM I0MIYK BUCOKOE(DEKTUBHUX
TEXHOJIOTI} OUYMIIeHHS CYJHOBUX HAaPTOBMiCHUX BOJ. Y IIEPIIOMY PO37iJli ONMCaHO Cy4yacHi METOAY OUMIEHHS
Ha(pTOBMICHUX BOJ. Y 3B'I3Ky 3 Pi3HUMU MOP(QOJIOriYHNX (POPMaM, IIMPOKUM [1ialla30HOM Ta 3MiHHUMU
KOHIIEHTpaLisiMu HaQTH y CKIaMi CTIYHUX BOJ, CYZIE€H, iCHye P, METOIB AJ1s iX ounineHHs. Cepe, iCHyI0UMX
METOJiB OuMIlleHHS HapTOBMICHUX BOJ, yBary NpUAissioTs QisuuHUM, Qi3MKO-XiMiYHNUM, €JIeKTPOXiMiuHUM Ta
6i0JIOTiYHMM METOJIaM B Pi3HUX CrI0Cc06ax ix peanisanii. YacTo NponoHyeThCs BUKOPUMCTOBYBATH KOMOIHOBaHi
METOM OYUIIEHHS TaKUX BOJI. Y KOKHOTO i3 3alIPONIOHOBAHUX METOJIIB € CBOI IEpeBary Ta HeJOJiKU. Y IpyroMy
PO3iJi AucepTaniiiHoi po6OTU NMPEeACTaByieHi 00’'€KTH Ta METOIU JOCimKeHb. Po3min BKIIOUa€e ormc
XapaKTEePUCTUK MOJEIbHUX PO3UMHIB, 110 iMITYI0Th HaTOBMICHI BOJU CYZ€H, a TAaKOXK peareHTiB Ta MaTepiais, 1o
BHMKOPHCTOBYBJIACH Y POOOTi, HABEL,EHO METOUKM CUHTE3Y LITYYHUX PEareHTiB Ta MaTepiais, 1o
BHUKOPHCTOBYBAJINCH ¥ POOOTI, Ta AETATBHO OIIMCAHO METOM IIPOBEIEHHS LOCIiI>)KEeHb, CIIPSIMOBAaHUX Ha
niagBuIeHHs e(EeKTUBHOCTI BUaleHHsl HadpTu 3 BOgHO-HAPTOBUX €MyJIbCiil pisHOI MiHepastidalii. ¥ TpeTbomy
PO31iai po60TH 0XapaKTepU30BaHO NPobeMy 3a0pyIHEHHS rifpocdepu HaPTO Ta HAPTONPOLYKTAMU Pi3HUMU
rajly3siMyd BUpPOOHULITB. PO3ryIsiHYyTO NOTEHLIHI IKepesa 3a0pygHEHHS BOGHUX pecypciB HapTOIO Ta
HaTONpOAYyKTaMHU, HaBeJ€HO IIPUYMHY Ta BHECKU HETATUBHOI'O BIVIUBY Bil KOXKHOTO BUIY [IKepeJl, 30KpeMa,
IIOB'SI3aHUX 3 €KCIlIyaTallielo BOAHOrO TpaHCnopTy. [IpoaHanizoBaHo Hebe3neyHuil BIJIMB HAQTONPOLYKTiB Ha
00'€KTH [OBKIiNIS. Y 4ETBEPTOMY PO3[iJi JUcepTauifiHOi poOOTH IPEACTABIEHI pe3yJIbTaTH AOCiIKEHb 10
BUJaJIeHHIO HapTu 3 BOJHO-HADTOBUX €MYJIbCil KOAryysiiiHUM Ta eJIeKTPOXiMiyHUM MeTogamu. [IoBeieHO, 110
3aCTOCYBaHHSI aJlIlOMOBMICHUX KOAryJsiHTIB (Cysbdar ajsioMiHito, riipokcu anioMiHiio, riapoKcoxIopu, aatoMiHilo)
3a0€31e4yI0Th JOCTaTHO BUCOKUI CTYIiHb BUJIyY€HHS HAQTHU 3 eMyJIbCiil. BCTAHOBJIEHO BILJIMB XiMiUHOTO CKJIany
KOAryJIsIHTy Ta MOYaTKOBOI MiHepasli3alii BoAy Ha e(peKTUBHICTb BUasIeHHs] HahTy 3 BoAU. [IpoBejeHO NOpiBHSIHHS
3aCTOCYBaHHSI COPOLIMHOrO Ta COPOLiMHO-KOATy ISLiiiHOIO METOIB 171l OYMIeHHS IIPICHUX Ta COJIOHUX
Ha(pTOBMiCHUX BOJI. B IKOCTi COPOEHTIB 3aCTOCOBAHO LITYYHUI TEPMOPO3MKUPEHUI rpadiT Ta aKTUBOBAHE BYTiJJIS
mapku BAY-K. lJoBenieHo, 110 06po6Ka BOJOHA(TOBUX PO3YMHIB pi3HOI MiHepasi3allii METOIOM €JIEKTPOKOaryJIsiii
3abesnevye BUIydeHHs HadTH i3 HAPTOBMICHMX BOJ 3 3aCTOCYBAaHHSIM 3a/1i3HUX 200 aTIOMiHi€EBUX €JIEKTPO/IiB Ha
piBHi 98-99 %. BcTaHOBEHO, 1110 06pO6Ka BOJOHA(TOBUX PO3YUHIB €1eKTPOdIIOTALli€l0 3 3aCTOCYBAHHSIM
aJIIOMiHieBUX ab0 3aJli3HUX €JIEKTPO/IiB IIPU NEBHYX 3HAUEHHSIX aHOHOI LIiIbHOCTI CTPyMY, Iialla3oH SIKUX
3asekaTh Bif MiHepaisanii BuxigHoi Bogu 3abesneuye 98,6-99,9 % BusydyeHHsa HapTu. JloBeneHo, o
ePeKTUBHICTb BUTy4YeHHS HaTH 3 BOJIM, B OCHOBHOMY, 3aJIeKUTD Bif, ii MiHepasizanii. Y pasi BUKOpUCTaHHS
3aJ1i3HOT0 aHOJy, BKPUTOrO IIapOM MarHeTUTY, Bifl3HauyaeThCsl Halbinbla e(peKTUBHICTD eseKTpodIoTaliliHOro
OUUIIEHHS AJ1s1 C1abKOCOJIOHUX BOJ,. Y I'ITOMY PO31iji po6OTU NIpeLCTaBIeH] pe3yabTaTy JOCiIXEHb 10 OLiHII
CTYIEHS OYMIIEHHS HAPTOBMICHUX BOJ, i3 BUKOPUCTAHHSIM MAarHeTUTIB — MAarHETUTY, CUHTE30BAHOTO 32 KJIACUYHOIO

METOJMKOI0, Ta MarHeTUTiB, Mou@ikoBaHuX riipodobizyiounmy areHTamu (CyJabOOHOJIOM abo aJKiNiMiia301iHOM).

2. The dissertation is devoted to finding possible ways to improve environmental safety in the operation of river
and maritime water transport. To modern requirements, the development of the merchant fleet is aimed at
increasing the volume of transportation, which is achieved by increasing the carrying capacity of ships, increasing
the speed of vehicles, and automating control systems. However, society needs to minimize the anthropogenic
impact on the environment, in particular on the hydrosphere. According to monitoring studies, shipping
contributes almost half of all pollution of the oceans with oil and petroleum products, the main part of which is
associated with the intake of ballast, wash, and bilge waters into water bodies. To manage and control the pollution



of the World Ocean by oil and petroleum products, the International Maritime Organization regulates certain
indicators for the discharge of relevant waters into water bodies. The requirements of national legal acts prohibit
the discharge of oil, petroleum products, and other pollutants from ships both on inland waterways and in
Ukraine's internal sea waters. In addition, bilge water from ships must be systematically transferred to special
treatment facilities for purification and disinfection or discharged overboard (in international waters) if they are
purified using ship installations and provided that the oil concentration in the water does not exceed international
requirements (15 ppm). Violation of the conditions for discharging oil- and petroleum product-purified water from
local (ship) or stationary (onshore) treatment plants leads to negative consequences for the environment, biota,
and humans. To reduce the anthropogenic load on the hydrosphere, it remains urgent to find highly efficient
technologies for purifying ship oily waters. The first section of the dissertation work describes modern methods
for purifying oil-containing waters. Due to the wide range and variability of oil concentrations in ship wastewaters,
the many morphological forms of oil in wastewaters, a large number of methods for their purification are
proposed. The main methods for purifying oil-containing waters are physical, physicochemical, electrochemical,
and biological methods in various ways of their implementation and combinations. Certain advantages and
disadvantages inherent in each of the proposed methods. The second section presents the objects and research
methods, including a description of the characteristics of model solutions simulating oily ship waters, as well as
reagents and materials used in the work. The section provides methods for synthesizing artificial reagents and
materials used in the work and describes the research methods aimed at improving the efficiency of oil removal
from oil-water emulsions of various mineralizations. The third section characterizes the problem of hydrosphere
pollution by oil and petroleum products by various industries. All potential sources of pollution of water resources
by oil and petroleum products are considered, and the causes and contributions of negative impact from each type
of source, in particular, related to the operation of water transport, are given. Also, the hazardous effects of
petroleum products on environmental objects are analyzed. The fourth section of the work devoted to the results
of studies on oil removal from oil-water emulsions by coagulation and electrochemical methods. It is shown that
aluminum sulfate, aluminum hydroxide, and aluminum hydroxychloride allow achieving a high degree of oil
recovery from emulsions. It is proved that the efficiency of purification of oily waters with using aluminum
coagulants significantly depends on the chemical composition of the coagulant and the initial mineralization of
water. A comparison of the use of sorption and sorption-coagulation methods for purifying fresh and saline oily
waters has been carried out. Artificial thermally expanded graphite and BAU-K grade activated carbon were used
as sorbents. It has been proved that the treatment of oil solutions of various mineralization by means of
electrocoagulation provides 98-99% oil removal using iron or aluminum electrodes. It has been established that
the electroflotation treatment of oil-water solutions ensures 98,6-99,9% oil recovery using aluminum or iron
electrodes at certain values of anode current density, the range of which depends on the mineralization of the
source water. It has been proved that the efficiency of oily water purification mainly depends on its mineralization.
In the case of using an iron anode coated with a layer of magnetite, the highest efficiency of electroflotation
purification is noted for salt waters. The fifth section presents the results of studies on assessing the degree of
purification of oily waters using magnetites - magnetite synthesized according to the traditional method, and
magnetites modified with water-repellent agents (sulfonol or alkyl imidazoline).
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VIII. 3akar04Hi BimoMocTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
rOJIOBYIOYOrO Ha 3aCiflaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZJaJIbHUM 32 PEECTpalLilo HayKoBoi
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PanoBeHuyuk BguecsiaB MuxanjioBuy

PapgoBeH4YuK BguyecniaB MuxanjaoBuy

BosHiok Mapra bopuciBHa

VKpIHTEI

FOpuenko Tetsana AHaTosiiBHA



