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II. Etran BukoHnauus JiP
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IToyaToK eramy: 01.2025

3akiHyeHHs eTamy: 12.2025

Bupz 3BiTHOTO AOKYMEHTA: [IpOMIXKHUIA 3BiT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0cooH (a60 ITIB ¢i3zmyHOi 0c00H): HauioHanbHMI TEXHIYHMIA

yHiBepcuTeT YKpainu "KuiBCbKUM MOITEXHIYHUN IHCTUTYT iMeHi Iropst CikopcpKoro”

Kopg 3a €IPIIOY: 02070921

Micuesnaxo;perHﬂ: npocnekT Bepecreticekuii, Kuis, 03056, Ykpaina
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HoBiTHi cesieKTUBHI iIHAMKATOPHI CUCTEMMU [IJIS1 OLIHKU CTaHy MOPCBHKOTO JOBKiJIISA YKpaiHu

Ha3sBa po6oTH aHIJIilICbKOIO:

Novel selective indicator systems for assessing the state of the marine environment of Ukraine

Pedepar yKpaiHCBKOIO:

BrKOHaHO KOMILJIEKC POOIT 31 CTBOPEHHS Ta BL,OCKOHAJIEHHS TBePH0(pa3HUX iHAUKATOPHUX CUCTEM [JIs1 IBUAKOTO
BUSIBJIEHHSI TIPIOPUTETHUX 3a0pyIHIOBAYiB y MOPChKiil BOi. PO3p0o61€HO Ta HAyKOBO OOI'PYHTOBAHO MinXif, 1O
KepoBaHoi Moaudikalii MeMOpaH i TBEpAUX HOCIiB XPOMOT€HHUMU peareHTaMu JJ1sl i BULIeHHS Yy TIUBOCTI Ta
CEJIEKTUBHOCTI iHauKauii. CHHTE30BaHO Ta IIPOTECTOBAHO iHAMKATOPHI CUCTEMU Ha OCHOBI KEPaMIiYHUX i
noJliMepHUX MeMopaH, QinbTPyBaIbHOrO Marnepy, a TakKoX MOPOLIKiB okcuis (Al203, ZnO, TiO2, SiO2). na
[IOPOLIKOBUX iHIUKATOPiB oTpuMaHo 11 3pa3kiB ZnO pi3HMMU METOLaMU CHUHTe3Y; 7 3pa3kis Al203
rizporepmasbHUM CUHTE30M; 2 3pa3ku Komno3utiB ZnO-TiO2, a Takox TiO2; nifni6pano ymoBY, 1110 3a6€31€4yI0Th
CBIT/IMI (DOH i 3MEHIIYIOTh PU3UK PYMHYBaHHS OPraHiYHUX OapBHUKIB [l Ai€l0 CBiTJIa. BUrotoBiaeHo 23 3pa3ku
KepaMivHUX MeMOPaH (IIePeBaKHO HAa OCHOBI KaOJIiHy) Ta BU3HAUYEHO PalLliOHAJIbHI peLenTypu I0POyTBOPIOBAYIB i
TEXHOJIOTIYHI IPUHOMU 3MilllyBaHHS, [IPECYBAaHHS, TEPMOOOPOOKY 11151 OTPUMAHHS MIlJHUX, CBITJIUX i IOPUCTUX
marpullb. [IpoBeieHO KOMIIEKCHY XapaKTepu3allilo maTepiaiis (IY-creKTpocKorlisl, peHTreHo(a30Buii aHai3,
CEM) i BcTaHOBJIEHO, sKi MoaudiKalii € IOLiIBHIMHY, a SIKi He AAI0Th OUiKyBaHOTO e(eKTy. 3aporIOHOBAaHO HOBU
crioci6 Hernpsmoi inpukanii pocdar-ioHiB Ha OCHOBI PyHHYBaHHS KOMILJIEKCY «MeTaI-MeTaJI0iHINKATOP;
HayKpalyui pe3ybTaT [10Ka3aB KOMILIEKC XPOMAa3ypoJly S 3 HUPKOHII-iOHOM, IO JA€ YiTKy 3MiHY KOJIbOPY AJIS
pi3HMX KOHLIeHTpaLiil pocdaris. 17151 BidyaspHOI iHTEpIIpeTallil pe3yabTaTiB C(pOPMOBAHO KOJIbOPOBI KM 3
¢ikcauiero ymoB ¢poTorpadyBaHHs Ta KOLyBaHHSAM Kobopy 3a RGB. I[IpoBeneHo anpobaliilo Ha MOAEIbHUX Ta
peaIbHUX 3pa3kax MOPCBKOI BOJIU; LOJATKOBO IIPOAHAII30BaHO KOMIIOHEHTH, 5IKi MOKYTb BIUIMBATH HA TOYHICTb
ingukanii (30kpemMa coJyIbOBUI CKJIAJL Ta OKUCHIOBAaHICTh). OTprUMaHi pe3yabTaTy MifTBEPIPKEHO My0OJliKaliIMH,

Y4YacCTIO B HAYKOBUX 3aX0/laX Ta IIOJAaHHSM 2 3asBOK Ha NAaTEHT YKpaiHMU.

Pedepar aHIJIiHCBKOIO:

A comprehensive set of activities was carried out to develop and improve solid phase indicator systems for rapid
detection of priority pollutants in seawater. An approach was developed for controlled modification of membranes
and solid carriers using chromogenic reagents for increasing the sensitivity and selectivity of indication. Indicator
systems based on ceramic and polymer membranes, filter paper, and oxide powders (Al203, ZnO, TiO2, SiO2) were
synthesized and tested. For powder indicators, 11 ZnO samples were obtained using different synthesis methods, 7
Al203 samples were prepared by hydrothermal synthesis, and 2 ZnO-TiO2 composite samples as well as TiO2 were
produced. Conditions were selected to provide a light background and to reduce the risk of organic dye
degradation under light exposure. 23 ceramic membrane samples, mainly kaolin based, were fabricated. Rational
formulations of pore formers and technological procedures for mixing, pressing, heating were determined to
obtain strong, light coloured and porous matrices. Comprehensive materials characterization was performed using
IR spectroscopy, XRD, SEM. It was established which modifications are appropriate and which do not produce the
expected effect. A new method for indirect phosphate ion indication was proposed based on disruption of the
“metal metallochromic indicator” complex. The best performance was demonstrated by the chromazurol S
complex with the zirconyl ion, which provides a clear colour change across different phosphate concentrations.
For visual interpretation of the results, colour scales were prepared with fixed photography conditions and RGB
based colour encoding. Validation was carried out using model /real seawater samples, and components that may
affect indication accuracy were additionally assessed, including salinity composition and oxidizability. The results
were supported by publications, participation in scientific events, submission of 2 applications for Ukrainian



patents.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: 3pasky HOBITHIX CEJIEKTMBHMX iHINKATOPHUX CUCTEM
Ha3zBa HTII aurJificbKo¥0: Novel selective indicator system samples

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'asmy3b 3aCTOCYBaHHSI: MOHITOPUHT MOPCBHKOTO IOBKIJLIIS

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: 3pasku mogudikoBaHux MeM6paH i TBEPIUX HOCIIB XDOMOTEHHUMU PEAreHTaMH i3 MiBUIIEHOI0
YYTJIMBICTIO T CEJIEKTUBHICTIO iHAMKalii. 30KpeMa iHIUKAaTOPHI CUCTEMU HA OCHOBI KEPaMiYHUX i TOJIMEPHUX

MeMOpaH, QinbTPyBaIbHOIO NANEPy, a TaKOXK MopoulkiB okeuais (Al203, ZnO, TiO2, SiO2). [y NOpoKOBUX

ingukaropis oTpumano 11 3paskiB ZnO pi3HUMU METOJAMU CUHTE3Y; 7 3pa3kiB Al203 rifpoTepmMaabHUM CUHTE30M; 2

3pasku komnosutiB ZnO-TiO2, a Takox TiO2; nini6paHo ymoBY, 110 3a6€31€4yI0Th CBITIMI (POH i 3SMEHIIYIOTh PU3KK

PYVHYBaHHS OpraHiyHMux GApPBHUKIB Iif Ii€l0 CBiTJa. 3aIIPOIIOHOBAHO HOBUH CIIOCi6 Henpsamoi inaukatii pocdar-
ioHiB Ha OCHOBI PyMHYBaHHS KOMILJIEKCY «MeTaJI-MeTaJ0iHIMKAaTOP»; HallKpaluii pe3yJibTaT I0Ka3aB KOMIIJIEKC

XpOMasypoJly S 3 LUPKOHINI-IOHOM, 11O Aa€ YiTKy 3MiHy KOJIbOPY IJIs1 Pi3HMX KOHLEHTpaLill ¢pocartis.
ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUIIA

Bnsiu HTII Ha mOBKiJIJISI: CTBOpEHi iHIMKATOPHI CMCTEMU MaTUMyTh TIO3UTUBHUIA BILJIMB HA TOBKIJIJIS, ajiKe
iX BUKOPUCTAHHS CIIPUSITUME IIBUJIKOMY Ta [IPOCTOMY MOHITOPUHTY 3a0pyIlHEHb Yy MOPCBKill BOJ|, 1110, B CBOIO

49€PTy, 4O3BOJIUTH NIBUIKO PEATYBATU Ha MOXKJIMBI 3arpo3u 4jisi MOPCbKNX €EKOCHUCTEM.
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTamny:
Crio>KHuBavi NPOAYKILii:
IlepcnekTHBHI pUHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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