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Pedepar/anoTamis:

1. Incepraliito NpUCBSYEHO BUBYEHHIO OCOOIMBOCTEN B3aeMoii pisHoBaneHTHUX popm Pepymy(Il, I1I), Bananiro(IV,
V) ta Xpomy(11l, VI) 3 2,4-3amilieHMMHU NOXiTHUMU 6,7-AUTiTPOKCUOEH3OIIPUIIiI0, BCTAHOBJIEHO XiMiKO-aHaliTUYHi
XapaKTePUCTUKY BiITIOBITHUX MTPOAYKTIB B3aEMOJi Ta OGIPYHTYBAHO BUOIp aHAIITUYHUX GOPM 11711 pO3POOKU
IIPSIMUX Ta KOMOIHOBAHUX CIIEKTPOPOTOMETPUYHUX METOJMK aHali3y. Y BCTyIi OOIPYHTOBAHO aKTyaJIbHICTb TEMU
IoCimKeHHs, cGOpMYyIbOBAHO METY Ta 33/adi AucepTaliiiHoi po6oTu. [lepmuii po3zin quceprauiiHoi podboTu €
OTJIIOM JIITEPATyPH, KU PUCBIYEHO CY4aCHOMY CTaHY PEYOBMHHOTO aHaJi3y Ta €KCTPAKLiHUX METOIiB
PO3IiJIeHHs ¥ KOHLIEHTPYBAHH4 i, B [IePIy YEPTY, aHaJIi3y TEHIEHIIIM pPO3BUTKY MilleJIIpHOI eKCTpaKLii. Y npyromy
PO3[ii OMCaHO BUKOPUCTaHe 00J1afHaHHS, YCTaTKYBAHHS Ta PEAKTUBU. PO3TJISIHYTO OCHOBHI METOOVKN CUHTE3Y
peareHTiB, IPUrOTYBaHHS PO3UMHIB Ta IPOBEIEHHS AOCiXeHb. TpeTiit po3ain qucepTaliitHOi po60TH IPUCBSIYEHO
IOCTiIKeHHIo KoMIliekcoyTBopeHHs pepymy (II) Ta pepymy (I1I) 3 psmom ankin- ta ¢peHin- noxinHux cosneii 6,7-



IUTiTpOKCUOEH30MIpUIIi0. BU3HaYeHi ONTUMabHiI YMOBU B3a€MOZI y TOCTIPKEHUX XiMIYHUX cucTemax. MeTogom
MOJISIPHUX BifiHOIEHb Ta beHTa-OpeHvya BCTaHOBIIEHO, IO 3a ONTUMAJIbHAX YMOB CTYIIHYACTO YTBOPIOIOTHCS
KOMIIJIEKCH 3i CITiBBiITHOLIEHHSIM KOMIIOHEHTiB 1 : 3. MosisspHuil KoedillieHT CBITJIONOIIMHAHHS Ta Jlorapudm
KOHCTaHTH cTifikocTi (Ign) 151 uux crnoJiyk ckiany 1:3 po3paxoByBanyu MeTonoM KomMaps. 3 BUKOPUCTAHHSIM COJIEN
6,7-purinpokcu-2,4-nudeninbensonipuiio 6ysa po3pobieHa MEeToIKa IIPSIMOTO CIIEKTPOPOTOMETPUYHOTO
Bu3HaueHHs ¢pepymy (III), sKky anpoboBaHoO I1py aHasi3i Npod BOAONPOBiAHOI BoAY, Ta ii IPaBUJIBHICTh
nigreepaxeHo metogom ICP-OES. Y yeTBepTomy po3aisi focrinkeHo Bzaemoito Xpomy(VI) 3 psauom ankin- ta
(deHin- NoXinHUX coJient 6,7-AUriApoKcibeH3onipuIiio. MeTogamu crneKTpoOTOMETPii BCTAHOBJIEHA CTEXiOMETPIs
MPOYKTIB B3aeMOii. [ pyHTYIOUMCh Ha JAaHUX, OTPUMAHUX METOIAMU MTOTEHIIOMETPIi, ciekTpodoToMeTpii Ta Mac-
CIIEKTPOMETPIi, 3alIpOIIOHOBAHO XiMi3M B3aemogii. Po3paxoBaHi xiMiKO-aHaJIITUYHI XapaKTePUCTUKU IPOAYKTIB
B3a€MO/Iii i Bijl3HAUEHO, 1110 HalbibIlll iHTEHCUBHO 3a0apBJIEHUMU € aHAJIITUYHI OPMHU Ha OCHOBI NepXJI0PaTiB 6,7-
Iurinpokci-2,4-nudenindéeHsonipumiiio Ta 6,7-gurigpokci-4-metun-2-deninbéeH3omnipuiio. BcTaHoBIeHO
ONTUMAaJIbHi YMOBU MilleJISIPHO-€KCTPaKLiliHOTO KOHLIEHTPYBaHHS TPOAYKTY B3aeMmoyii Xpomy(VI) 3 nepxiopaTom
6,7-nurinpoxci-4-metuin-2-deninéensomnipuuiio: 106.% Tputony X-100, pH 2.0, 5-10-4 Mmosb /71 pearenry, 0.2
MOJIb /71 HaTpil cyabdary, 30 xBuauH HarpiBanHs npu 70-80°C. KanibpysasnbHnuii rpadik € JIiHIiHKMM B iHTepBali
KoHUeHTpauii 0.05-1.7 Mr /1, a MexXi BUSIBJIEeHHS Ta BU3HAaYeHHsI BifnoBinHo ckiuagaoTs 0.015 ta 0.05 mr/ 1.
Po3pobieHy MeTonuKy 0ys10 atpo60BaHO MPY aHasi3i MOJIeJIbHUX CUCTEM Ta 3pa3KiB MiHepasbHUX Bog, [T'sTuit
PO3[ia JucepTauifiHoi poOOTH IPUCBIYEHO BUBYEHIO KOMILIEKCOYTBOPEHHS V(IV, V) 3 2,4-3aMillleHnMU NOXiTHUMU
6,7-gurinpoxkcubensonipuiiil 6pomingy. CrexiomeTpist IPOAYKTiB B3aeMOii B JOCiAXKyBaHUX cucTemax M:L = 1:3
BCTaHOBJIEHA KJIACUYHVMU CIIEKTPOPOTOMETPUYHUMU MeTomamu. [TokasaHo, 0 BBeJeHHs (PeHiTbHUX 3aMiCHUKIB y
II0JIOXKEHHSIX 2 i 4 6€H30MipuilieBOro ¢pparMeHTa NpU3BOAUTb [0 3CYBYy KOMIIJIEKCOYTBOPEHHS B Oi/IbII KUCITY
00671aCThb, YTBOPEHHS OiJIbII CTIMKUX IIPOLYKTIB PEaKLii Ta 30i1bLUIEHHIO IX MOJISIPHUX KOeillieHTiB
cBiTI0nIOIMHAHHSA. OOIPYHTOBAHO, IO PeareHT 6,7-aurinpokcu-4-metusn-2-deHinbeH3onipuii 6pomis €
HaMOi/IbII 3pYYHMM [J151 PO3POOKM HaNliBMiKPOEKCTPaKLifHOTO CIIEKTPOMETPUYHOTO0 METOy BU3HAUYE€HHS GOpM
V(IV, V). VaBHuit MosispHuUil KoeQillieHT CBiTIONOIIMHAHHS KOMIUIEKCIB B OpraHiuHiil ¢asi craHoBuTs 9,5104
1/(monb-cm) o V(IV) i 1,0-105 51/ (mosb-em) ans V(V) BignosigHo. Koeditientu 36arauenns s V(IV) i V(V)
cta”oBATh 9,5 i 10 BignmosigHO. Po3po6eHo iHHOBALIMHUY NiAXifd 10 AMCIepCiiiHOI piTMHHO-PiIMHHOI
HaMiBMIKpOEKCTPaKIlii IonepegHbOro KOHLEHTPYBaHHS Ta CIIEKTPOPOTOMETPUYHOIO BU3HAUEHHSI BaHAT 0
(xoediuieHT noBepHeHHS CTaHOBUTb 99,3-101,5%). Buxopucrtanus JIMQA B IKOCTi JOIOMDKHOTO pO34YMHHUKA
I03BOJISIE PO3TiNBbHO eKcTparyBaTu Ta BusHavaru popmu V(IV, V) y ix cymimi. B ninomy, B pesysbTati gaHoi pobotu
PO3p0o6JeHO NpsiMi Ta KOMOIHOBaHI ClIEKTPO(POTOMETPUYHI METOIUKY BU3HAYEHHS BaJIOBOT'O BMICTy Ta
IeTeKTyBaHHs pisHoBasieTHUxX popm Pepymy(ll, IIT), Xpomy(Ill, VI) Ta Banagio(1V, V) 3 BUKOPUCTAaHHSIM aHAJIITUYHUAX
¢$hopM Ha OCHOBI TPOAYKTIB iX B3aeMO[Iii 3 CONIMU 2,4-3aMillleHUX MTOXiTGHUX 6,7-INTiIpOKCHOEeH30IipuIio. 3
ypaxyBaHHSM TEPMIiYHOTO iHilliloBaHHS OKMCHO-BiZHOBHOI peakuii Xpomy(V]) 3 noxigHumu 6,7-
IUTiTpOKCUOEH30MIPUIIiI0 OOIPYHTOBAHO ONTUMAJIbHI YMOBHU Mill€JIIPHO-€KCTPAKLiliHOTO KOHLIEHTPYBaHHS
IIPOAYKTY ¥oro B3aemoaii 3 MOIOX. 3anpornoHoBaHO iHHOBALIMHUY MigXif 10 IUCHEePCiiiHOi pitnHHO-PiAMHHO]
HaIliBMiKpOEKCTpaKILiii, IKA [0JIIra€ y BUKOPUCTaHHi B SKOCTi JOMOMIPKHUX JOHOPHO-aKTUBHUX PO3YMHHUKIB, 1110
II03BOJIsI€ IPUTHIYYBaTH BUJIyY€HHS OflHi€eil 3 BasleHTHUX popm BaHapito. 3 BukopucranHam MOJOX po3pobieHo

HaMiBMIKPOEKCTPaKIiHy CIEKTPOOTOMETPUYHY METOAMKY BU3HAYEHHS pi3HOBasIeHTHUX ¢popm Banagio(1V, V).

2. The dissertation is devoted to the study of the interaction features of different-valence forms of Iron (11, III),
Vanadium (IV, V) and Chromium (III, VI) with 2,4-substituted derivatives of 6,7-dihydroxybenzopyrylium,
determination of the chemical-analytical characteristics of the corresponding interaction products, and
substantiation of the choice of analytical forms for the development of direct and combined spectrophotometric
methods of analysis. The introduction substantiates the relevance of the research topic and formulates the aim
and objectives of the dissertation work. The first chapter of the dissertation is a literature review devoted to the
current state of speciation analysis and extraction methods of separation and preconcentration and, primarily, to
the analysis of development trends in micellar extraction. The second chapter describes the equipment,
instruments, and reagents used. The main procedures for reagent synthesis, preparation of solutions, and



conducting the studies are considered. The third chapter of the dissertation is devoted to the study of complex
formation of iron (II) and iron (III) with a series of alkyl- and phenyl-substituted derivatives of 6,7-
dihydroxybenzopyrylium salts. The optimal interaction conditions in the studied chemical systems were
established. By the methods of molar ratios and Bent-French, it was established that under optimal conditions
complexes with a component ratio of 1:3 are formed stepwise. The molar absorptivity coefficient and the logarithm
of the stability constant (Ign) for the 1:3 product were determined by the Komar method. Using 6,7-dihydroxy-2,4-
diphenylbenzopyrylium salts, a procedure for the direct spectrophotometric determination of iron (III) was
developed and tested in the analysis of tap water samples, and its accuracy was confirmed by the ICP-OES
method. The fourth chapter investigates the interaction of chromium (VI) with a series of alkyl- and phenyl-
substituted derivatives of 6,7-dihydroxybenzopyrylium salts. The stoichiometry of the interaction products was
established by spectrophotometric methods. Based on the data obtained by potentiometry, spectrophotometry,
and mass spectrometry, the mechanism of interaction was proposed. The chemical-analytical characteristics of
the interaction products were determined, and it was noted that the most intensely colored analytical forms are
based on perchlorates of 6,7-dihydroxy-2,4-diphenylbenzopyrylium and 6,7-dihydroxy-4-methyl-2-
phenylbenzopyrylium. The optimal conditions for micellar-extraction preconcentration of the interaction product
of chromium (VI) with 6,7-dihydroxy-4-methyl-2-phenylbenzopyrylium perchlorate were established: 1 vol.%
Triton X-100, pH 2.0, 5:10-4 mol /L reagent, 0.2 mol /L sodium sulfate, 30 minutes of heating at 70-80°C. The
calibration graph is linear in the concentration range 0.05-1.7 mg/L, and the limits of detection and quantification
are 0.015 and 0.05 mg /L, respectively. The developed procedure was tested in the analysis of model solutions and
mineral water samples. The fifth chapter of the dissertation is devoted to the study of complex formation of V(IV,
V) with 2,4-substituted derivatives of 6,7-dihydroxybenzopyrylium bromide. The stoichiometry of the interaction
products in the studied systems M:L = 1:3 was established by classical spectrophotometric methods. It was shown
that the introduction of phenyl substituents at positions 2 and 4 of the benzopyrylium fragment leads to a shift of
complex formation to a more acidic region, increased stability of the reaction products, and an increase in their
molar absorptivity coefficients. It was substantiated that 6,7-dihydroxy-4-methyl-2-phenylbenzopyrylium bromide
is the most convenient reagent for the development of a semi-microextraction spectrometric method for the
determination of V(IV, V) forms. The apparent molar absorptivity coefficient of the complexes in the organic phase
is 9.5104 L/(mol-cm) for V(IV) and 1.0-105 L /(mol-cm) for V(V), respectively. The enrichment factors for V(IV) and
V(V) are 9.5 and 10, respectively. An innovative approach to dispersive liquid-liquid semi-microextraction for
preconcentration and spectrophotometric determination of vanadium was developed (recovery coefficient
99.3-101.5%). The use of DMF as an auxiliary solvent allows separate extraction and determination of V(IV, V) forms
in their mixture. In general, as a result of this work, direct and combined spectrophotometric methods for the
determination of total content and detection of different-valence forms of Iron (II, III), Chromium (III, VI), and
Vanadium (IV, V) were developed using analytical forms based on the products of their interaction with salts of 2,4-
substituted derivatives of 6,7-dihydroxybenzopyrylium.
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