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Pedepar:

1. Incepraliiio NpUCBsY€HO BUBUEHHIO OCOOJIMBOCTEN YTBOPEHHS XiMiYHO-1HyKOBaHUX MilleJIIpHUX (a3
HEIOHOTeHHUX IIOBEPXHEBO-aKTUBHUX peuoBuH ([TAP), BCTaHOBJIEHHIO iX €KCTPaKliiiHOi 3aTHOCTI 111070
kom1ekciB Ge(IV) 3 2,4-3amieHuMHU MOXiTHUMU 6,7-AUTITPOKCUOEH3OIPUIIiI0 Ta PO3POOLIi BiTOBITHUX
KOMOIHOBaHMX CIIEKTPOCKOIMIYHNUX METOIVK MOro BU3BHAUYE€HHS. Y BCTYIIi OOIPYHTOBAHO aKTyasIbHICTb TEMU
IycepTauiiHoi po6oTH, cGOPMYJIbOBAHO METY Ta 3aBIaHHS LOCIiIKeHHs, 3a3HaY€HO HAyKOBY HOBU3HY i IPaKTUYHY
3HAYMMICTh OTPMMAaHUX PE3YyJIbTATIB. Y NIEPIIOMY PO3JiJi IPEICTABIEHO OIS JIiTepaTypy, CHCTEMATU30BaHi aHi
JliTepaTypHUX IPKEPEJI 00 CYyYaCHOTO CTaHy Ta IEPCIEKTUB PO3BUTKY METOIIB PiIMHHOI eKcTpakLii. Ocob6auBy
yBary 30CepeI’)KeHO Ha MilleJIIPHO-€KCTPaKLiHOMY KOHLIEHTPYBaHHi Ta BilNIOBIAHUX Cy4acHUX MoguQikaLigx. Y

IpPYyroMy po37isi HaBeJleHO OIMC BUKOPUCTAaHUX PEAKTUBIB, XapaKTEPUCTUKU YCTAaTKyBaHHS Ta O0JIafiHAHHS, sIKi



3aCTOCOBYBAJM y poboTi. [IpencraBiieHi METOOMKY CMHTE3Y Ta ifeHTudikauii noxinHux 6,7-
IUTiTpOKCHUOEH30MIpUIIiio, SIKi BAKOPUCTOBYBAJIMCH B laHill po6oTi. HaBeieHO MeTOAMKY, YMOBU 11 OCHOBHI eTanu
€KCIIEPUMEHTAJIbHUX NOCIIIKEHb. TPeTiil po3[iy MPUCBAYEHO BUBUEHHIO COJIbBATOXPOMHUX BJIACTUBOCTEN DALY
MOXiIHUX NEPXJI0PaTy 6,7- IUTiIPOKCUOEH30MIPUIIiIO: 6,7- IUTigpOKCU-2,4-AIMMETUI0EH30MIPUIIiIo, 6,7- GUTigPOKCH -
2-¢eHin-4-meTu6€eH30MipuIIio Ta 6,7-gurigpokcu-2,4-nudeHinoéen3onipumio. Briaus npupoay opraHiyHux
PO3YMHHUKIB JOCIIiTIPKEHO Ha MIPUKJIaTi METaHOJIy, €TaHOJIy, H-TIPOIIaHoJy, i30-IIpoNaHoJy, H-0yTaHoJ1y, 130~
OyTaHOJIy, H-IIEHTAHOJIy, i30-[I€HTaHOJIy, H-T€KCAHOJIy, H-T€NTaHOJy, H-HOHAHOJIy, IeKaHOJ1y, IUMETUI(POPMaMify,
IVMETUICYIb(GOKCUAY, TETPAriipodypaHy, aleTOHITpUIy, OyTUIaleTaTy, TOJIyeHy Ta Xaopodopmy. [TokasaHo, o
IIpY 3aMiHi IIOJISPHOTO PO3YNHHMKA MEHII MOJISIPHUM CIIOCTepiraeTbcsi 6aTOXPOMHUI 3CyB MAaKCUMYMYy CMYTU
IIOTJIMHAHHS [OXiAHUX 6,7-1UTipOoKCUOEeH30IipuIIiio, 10 BiflIOBiae nON* eJeKTPOHHOMY Iiepexony. Bindnaveno, 1m0
criocTepiraetbcs 3a70BisibHa Kopessist (R = 0,795-0,993) MixK 0I0KEeHHSIM MaKCUMyMY MOTJIMHAHHS GapBHUKA i
BeJINYMHaMU napaMmeTpy XaHceHa, Kaminera-Tadra, HJOHOPHUM Ta aKLENTOPHUM 4UCiIOM 3a ['yTmaHoM. YeTBepTuii
PO3[IiJ IPUCBSIYEHO JOCIiIKEHHIO KOMILJIeKcoyTBopeHHs! ['epmanito(IV) 3 HM3KOI0 ankisi- Ta ¢peHin- noxigHux 6,7-
nurigpoxkcubensonipuiio. Ckaan kommniekciB Ge(IV):.R = 1:2 BcTaHOB/IEHO KJIACUYHUMU CIIEKTPOPOTOMETPUYHUMU
MeTtogaMu. Ha mifcraBi CyKyIHOCTI JaHUX 3alIPOIIOHOBAHO XiMi3M KOMILIEKCOYTBOPEHHS. [ToKa3aHo, 1110
KOMILIEKCOYyTBOpIoBaueM € KaTioH Ge(OH)22+, a nirang B3aemogie y popmi aHrifpoocHOBU. BuzHaueHi ximiko-
aHaMITUYHI XapaKTepUCTUKU KOMILJIEKCIB Ta 3a3HAY€HO, 1110 HAN6ibII iHTEHCUBHO 3206apBIE€HUMU Ta CTIIKUMU €
kommekcu Ge(IV) 3 consamu 6,7-nurigpoxcu-2,4-nudeHindbeHsonipumiio ta 6,7-Aurinpokcu-4-MeTuia-2-
¢denindensonipumito. [TokazaHo, 10 BBeJIeHHS (PEHIIbHUX 3aMiCHUKIB y TI0JI0K€HHS 2 i 4 6eH3o1mipisieBoro
¢dparmeHTa NpU3BOJUTH 10 3MillleHHSI KOMILJIEKCOYTBOPEHHS B G/IbII KUCJIy 00JIaCTh, MiZiBUIIEHHS CTIMKOCTI
IIPOAYKTIB B3aeMOZi Ta 30iIbIIE€HHS iX MOJISIPHUX KO€(]illieHTiB CBITJIONOIIMHAHHSL. |3 BUKOPUCTaHHSIM COJel 6,7-
IOUTiTPOKCU-2,4-IMMETUIOEH30MIPUIIiI0 PO3pO6IEHO METOAMKY BU3HaYeHHs ['epmanito(IV) micis oro
eKCTPaKILiIHOro BifiiieHHs y BUIJIsA] TeTpaxyopuay. OKpeMy yBary MpUieHo TOCIiIKeHHI0 Oy10BY Halo6ibII
eeKTUBHOI aHaIiTUYHOI POPMU HA OCHOBI IIpoAyKTy B3aemoaii 'epmanito(IV) 3 kaTioHOM 6,7-gurinpoxkcu-2,4-
IvdeHindeHsonipulito. I3 3amy4eHHsIM KBaHTOBO-XiMiUHMX PO3PaxyHKiB B paMKax Teopii (pyHKLiOHaIy I'yCTUHA
3aIpONIOHOBAHO HANGiIbLI IMOBIpHY CTPYKTYPY KOMILIEKCY, a i3 3aJly4eHHSIM iHIE€KCiB MOJIEKYJIIPHOI OJIIPHOCTI
OOI'PYHTOBAaHO BUCOKY €KCTPaKIliiiHy CIIOpiHEeHICTh 3alIpONIOHOBAHOI aHamiTUYHOI popmu. IT'aTuit poszin
[IPUCBAYEHO OOCIIIPKEHHIO iHilliaTOPiB HU3BKOTEMIIEPATYPHOI MilLleJISIPHOI €KCTPaKii. B ;aHOMy po3iji HaBeIeHO
pe3yJIbTaTy BU3HAYEHHS KOHCTaHT ioHi3anii (pKa) 6eH301HOi, 4-X10p6eH301HOi, 0-HITPOOGEH301HOi, 2,4~
IUTiTPOKCUOEH30MHOI, 0-, M-, II-TOJIYLJIOBUX Ta CAJIIMIOBOI KUCJIOT Y BOAHUX PO3YMHAX Ta OPraHi30BaHUX
CepeLoBUIAX HA OCHOBI HEOHOTE€HHO]I TIOBEPXHEBO-aKTUBHOI pe4oBUHU TputoHy X-100 rpu pisHUX
KOHLIEHTPALiIX OCTAHHbOTO B CUCTEMI METOAOM MOTEHLIOMETPUYHOrO TUTPYBaHHS. [IoKas3aHo, o Ha XapakTep Ta
CTYIiHb 3MiHM KMCJIOTHO-OCHOBHUX BJIACTUBOCTE [OCJIiI)KYBaHMX CIIOJIYK BIUIMBAIOTS iX Npupoaa i pisuko-ximiuHi
BJIACTMBOCTI cepeJoBUILA. 3allpOIIOHOBAHO KpUTepii BUOOPY iHiliaTOpiB MillessipHOI eKCTpaKliii, sIKi JO3BOJISIOTh
[IPOBOJVITY aHAJITUYHE KOHLEHTPYBAHHS 32 KIMHATHOI TEMIIEPATYPU. Y LIOCTOMY PO31ijli BUCBITJIEHO HOBI
KOMOIHOBaHi CIEKTPOPOTOMETPUYHI (ATOMHO-a0COPOLIiiiHI) METOOUKY BU3HAUYEHHS CJIiIOBUX KiJTbKOCTEN
I'epmaniio(IV) micss #ioro HU3PKOTEMIIEPATYPHOTO MilleJIIpHO-€KCTPaKLiIHOrO KOHLEHTPYBaHHS Y BUIJISIA]
KOMILJIEKCIB 3 NIOXiTHUMU 6,7-AUTiApOKCUOEH30MipUIIito. 3alIpOIIOHOBAHO CIIEKTPO(POTOMETPUYHY METOLMKY
BU3HaueHHs ['epmanito(1V) 3 6,7-gurigpoxcu-2,4-gudeHinoeH3onipusieM mics 1oro MilessipHoi eKcTpakiii. 3a
ONTUMAaJIbHUX YMOB Bu3HaueHHs: pH 1, BmicT 6,7-gurigpokcu-2,4-nudenindbensomnipumiio 1,8-2:10-5 mosb /11, BMiCT
iHilliaTOPy MiLIeJISIPHOI €KCTPaKIIii

2. The dissertation is devoted to the study of the peculiarities of the formation of chemically induced micellar
phases of non-ionic surfactants, the establishment of their extraction capacity for Ge(IV) complexes with 2,4-
substituted derivatives of 6,7-dihydroxybenzopyryllium and the development of appropriate combined
spectroscopic methods for its determination. The introduction substantiates the relevance of the topic of the
dissertation, formulates the purpose and objectives of the research, indicates the scientific novelty and practical
significance of the results obtained. The first section presents a review of the literature, systematized data of
literary sources on the current state and prospects for the development of liquid extraction methods. Particular



attention is paid to cloud point extraction(CPE) concentration and corresponding modern modifications. The
second section provides a description of the reagents used, the characteristics of the equipment used in the work.
Methods of synthesis and identification of 6,7-dihydroxybenzopyryllium derivatives used in this work are
presented. Methods, conditions and main stages of experimental research are presented. The third section is
devoted to the study of solvatochromic properties of a number of derivatives of 6,7-dihydroxybenzopyryllium
perchlorate: 6,7-dihydroxy-2,4-dimethylbenzopyryllium, 6,7-dihydroxy-2-phenyl-4-methylbenzopyryllium and
6,7-dihydroxy-2,4-diphenylbenzopyryllium. The influence of the nature of organic solvents was investigated on the
example of methanol, ethanol, n-propanol, iso-propanol, n-butanol, iso-butanol, n-pentanol, iso-pentanol, n-
hexanol, n-heptanol, n-nonanol, decanol, dimethylformamide, dimethyl sulfoxide, tetrahydrofuran, acetonitrile,
butyl acetate, toluene and chloroform. It is shown that when a polar solvent is replaced by a less polar one, a
bathochromic shift in the maximum absorption band of 6,7-dihydroxybenzopyryllium derivatives is observed,
which corresponding to the non* electron transition. It was noted that there is a satisfactory correlation (R = 0,795-
0,993) between the position of the maximum absorption of the dye and the values of the Hansen, Camlet-Taft
parameter, donor and acceptor number according to Gutmann. The fourth section is devoted to the study of the
complexation of Germanium(IV) with a number of alkyl- and phenyl- derivatives of 6,7-dihydroxybenzopyryllium.
The composition of the Ge(IV):R = 1:2 complexes was established by classical spectrophotometric methods. On the
basis of data collected, the chemistry of complexation is proposed. It is shown that the complexing agent is the
Ge(OH)22+ cation, and the ligand interacts in the form of an anhydrobase. The chemical and analytical
characteristics of the complexes were determined and it was noted that the most intensely colored and stable
complexes are Ge(IV) complexes with salts of 6,7-dihydroxy-2,4-diphenylbenzopyryllium and 6,7-dihydroxy-4-
methyl-2-phenylbenzopyryllium. It has been shown that the introduction of phenyl substituents in positions 2 and
4 of the benzopyryllium fragment leads to a shift of complexation to a more acidic region, an increase in the
stability of interaction products and an increase in their molar coefficients of light absorption. Using 6,7-
dihydroxy-2,4-dimethylbenzopyryllium salts, a method for determining Germanium(IV) after its extraction
separation in the form of tetrachloride has been developed. Particular attention is paid to the study of the
structure of the most effective analytical form based on the product of the interaction of Germanium(IV) with the
6,7-dihydroxy-2,4-diphenylbenzopyryllium cation. With the involvement of quantum-chemical calculations within
the framework of the density functional theory, the most probable structure of the complex is proposed, and with
the involvement of molecular polarity indices, the high extraction affinity of the proposed analytical form is
substantiated. The fifth section is devoted to the study of the initiators of room-temperature cloud point
extraction. This section presents the results of determination of ionization constants (pKa) of benzoic, 4-
chlorobenzoic, o-nitrobenzoic, 2,4-dihydroxybenzoic, o-, m-, p-toluylic and salicylic acids in aqueous solutions
and organized media based on the non-ionic surfactant Triton X-100 at different concentrations of the latter in
the system by potentiometric titration. It is shown that the nature and degree of change in the acid-base
properties of the studied compounds are influenced by their nature and physicochemical properties of the
environment. Criteria for selecting initiators of cloud point extraction allowing analytical concentration at room
temperature, are proposed. The sixth section covers new combined spectrophotometric (atomic absorption)
methods for determining trace amounts of Germanium(IV) after its RT-CPE concentration in the form of
complexes with 6,7-dihydroxybenzopyryllium derivatives.
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Bnacue IpisBume Im's [T0-6aTbKOBI Crpenbuosa Onena OsnexciibHa
rOJIOBH pajau

Biacue IpizBume Im's ITo-6aThKOBI Crpesbiioa Onena OsnexciisHa
TOJIOBYIOYOTO Ha 3acCimaHHi

BiamoBigaibHUH 32 MiZITOTOBKY Jlykamryk Cpitsiana BopuciHa

00JIIKOBHX JOKYMEHTIB

Peectparop YKpIHTEI

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




