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3aCTOCYBAHHS B aHaJIi3i

2. New analytical forms based on Cu(II) complexes with some derivatives of 6,7-dihydroxybenzopyrylium and their
application in the analysis

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO AOCHIIKEHHIO yMOB B3aemoii Cu(ll) 3 nesxumu noxigHumu 6,7-
IOUTiAPOKCUOEH30MiPUIIiIO Ta IX eKCTPAKLIHOTO BUIYY€HHS 1J151 PO3POOKU €KCTPAKLiHO-(POTOMETPUYHUX,

30KpeMa MiKpOoeKCTpaKLifHUX Ta MiljeJIIpHO-eKCTpaKLiiiHux MeToauk BusHayeHHs Cu(ll) B o6’exTax pisHoi

npupoau. JocuigkeHo KoMisiekcoyTBopeHHs B cucteMax «Kynpym(Il)-ZJOX» Ta BCTaHOBJIEHO, 110 B3a€EMOis
KOMIIOHEHTIB CYIIPOBOJKYETbHCSI 6ATOXPOMHMM 3CYBOM CMYTH CBITJIONOIMHAHHS 10 0=480 HM, 0=540 HM Ta 0=560 HM
s IMIOX, MOIOX ta IO JOX BinnosigHo. BcTaHOBEH] xiMiKO-aHaITU4HI XapaKTePUCTUKHU IIPOIYKTIB

B3aeMofii y po3urHax. [lokaszaHo, 1110 BBeleHHs PEeHIIbHUX 3aMiCHUKIB y II0JIOXKEHHS 2 Ta 4 6€H30MipUieBOro

LMKJy peareHTiB npu nepexogi Big IMJOX no IOJOX npusBoauTs A0 NiABUILEHHS ONTMMaibHOro pH B3aemounii,
36i7bIIEHHS MOJIIPHOTO KoedillieHTa CBIT/IONOIJIMHAHHS Ta KOHTPACTHOCTI peakIiii, a TAKOXK IMPU3BOAUTD JO

YTBOpEHHS! 6iblI MiIHUX KOMILIEKCIB: 1gn cknaznae 9,0; 9,4 Ta 10,1 pyist komiexcis 3 IMIOX, MOIOX ta IOJOX



BinoBinHO. Po3po6i1eHO eKCTpaKLiliHO-Ccr1eKTpodOTOMETpUYHY MeToAUKY BusHaueHHs Cu(ll) B inTepsasi 0,02-
0,96 MKr/MJI 3 BUKOPUCTaHHSM XJIOpUTY 6,7-Turinpoxkcu-4-meTuii-2-QeHinoeH30nipuiliio, ska xapakTepu3yeThCs
BHCOKOI0 yyTuBicTio (LOD = 0,007 MKT/MJ1) i BiATHOCHOIO IIPOCTOTOIO Ta OyJia anpoboBaHa IpU aHali3i BOJ Pi3HUX
KaTeropin. ONTUMIi30BaHO YMOBU AUCIEPCIMHOL PiAMHHOI HAliBMIKPOEKCTPAaKLii [JIs ONEePEIHbOTO
koHueHTpyBaHHs Cu(Il) 3 BuKopucranHsaMm xnopugy 6,7-gurigpokcu-2,4-nudeninoéensonipumiio: pH 5, Makcumym
CMYTH NOIJIMHAHHA 570 HM Ta 3MillaHUI eKCTpareHT, o MicTUThb 1 MJ1 xaopodopmy Ta 1 Ma1 meTaHoIy. B
ONTUMAaJIbHUX YMOBax KajibpyBanbHUi rpadik yiHiliHUM y Aiana3oHi koHuentpauii Cu(ll) 4,32-65 Mxr/i1, a Mexa
BUSIBJIEHHSI CTAHOBUTD 1,29 MKT /J1. 3alIpONIOHOBAHO HOBI iHILliaTOpY MilleJIIPHOI €KCTPaKLii 3a KIMHATHO]
Temrepatypu. [lokazaHo, o HaTpieBi (aMOHiNHI) coJli apoMaTUYHUX KapOOHOBUX KUCJIOT (6€H301HOI, 0-, M~ Ta II-
TOJIyiJIOBUX KUCJIOT) CIPUYMHSIOTH CIIOHTaHHE YTBOPEHHs MinessipHoi ¢pasu Tpurtony X-100, sika npugaTHa st
LisIell aHalITUYHOrO KOHLIEHTPYBaHHs1. [IpONoHOBaHNMI CIIOCIO MileJIIpHO-€KCTPAKLiHOTO KOHLEHTPYBAaHHS
Kynpymy(ll) y BUriszi KoMIiekcis 3 xyiopugamMu (mepxjoparamu) 6,7- Uriipokcu-4-meTu-2-@(eHinoeH30nipuio
Ta 6,7-gurinpokcu-2,4-nudeHizioeH30nipuIito BAKOPUCTAHO [1JISI IOIAIbIIOTO CIIEKTPOGOTOMETPUYHOTO
nerexryBaHHs Kynpymy(Il), a po3po6ieHi meToguku 6ys10 anpo6oBaHO IIPU aHai3i 3pa3kiB BoaM. Briepiue nokasaHo
IIPUHLUIIOBY MOXKJIMBICTb IIO€IHAHHS XiMIYHO-1HILiIOBaHOI MiLIEJISIPHOI €KCTPAKLil 3 IIOJTyMHEBOIO Ta
€JIEKTPOTEPMiYHOIO0 aTOMHO-a0COPOIIIHOI CIIEKTPOCKOTIi€0. [Toka3zaHo, o HOBi aHATITUYHI HGOPMU Ha OCHOBI
komIuiekciB Kynpymy(Il) 3 noxigHumu xaopupny (nepxsuoparty) 6,7-auriipokcudeH30Iipulito € 3pyYHUMU [1J15
PO3pOOKU Ha iX OCHOBI KOMOIHOBAaHMX aTOMHO-a6COPOLiTHUX METOOUK BU3HAUY€HHs MiKpokinbkocTel Kynpymy(Il)

miciig ix MiLleJIIPHO-€KCTPaKLiTHOrO KOHLUEHTPYBaHHSA 3a KIMHATHOI TEMIIEPATYPU.

2. The dissertation is devoted to the study of the conditions of the interaction of Cu(II) with some derivatives of
6,7-dihydroxybenzopyrylium and their extraction for the development of extraction-photometric, in particular
microextraction and micellar-extraction methods for the determination of Cu(II) in objects of different nature.
Investigates the complexation in the systems "Copper (II) -DOC" and it was found that the interaction of
components is accompanied by the batochromic shift of the light absorption band o = 480 nm, o = 540 nm and o = 560
nm for DMDOC, MPhDOC and DPhDOC, respectively. The chemical-analytical characteristics of the interaction
products in solutions. It was shown that the introduction of phenyl substituents at positions 2 and 4 of the
benzopyrylium cycle of reagents in the transition from DMDOC to DPhDOC leads to an increase in the optimal pH
of the interaction, an increase of molar absorption coefficient and reactions contrast, and also leads to the
formation of stronger complexes: Igo are 9.0; 9.4 and 10.1 for complexes with DMDOC, MPhDOC and DPhDOC
respectively. The extraction-spectrophotometric method for the determination of Cu(Il) in the range of 0.02-0.96
ug/mL using 6,7-dihydroxy-4-methyl-2-phenylbenzopyrylium chloride, which is characterized by high sensitivity
(LOD = 0.007 ug/mL) and relative simplicity and has been tested in the analysis of waters of various categories.
The conditions of dispersion liquid semi-microextraction for pre-concentration of Cu(Il) using 6,7-dihydroxy-2,4-
diphenylbenzopyrylium chloride were optimized: pH 5, maximum absorption band 570 nm and mixed extractant
containing 1 ml of chloroform and 1 ml of methanol. Under optimal conditions, the calibration graph is linear in the
range of Cu(Il) concentrations of 4.32-65 pg/L, and the detection limit is 1.29 pg/L. New initiators of micellar
extraction at room temperature are proposed. It is shown that sodium (ammonium) salts of aromatic carboxylic
acids (benzoic, o-, m- and p-toluic acids) cause the spontaneous formation of the micellar phase of Triton X-100,
which is suitable for analytical concentration. The proposed method of micellar extraction concentration of
Copper(Il) as complexes with chlorides (perchlorates) of 6,7-dihydroxy-4-methyl-2-phenylbenzopyrylium and 6,7-
dihydroxy-2,4-diphenylbenzopyrylium was used for further spectrophotometric detection of Copper(ll), and the
developed techniques were tested in the analysis of water samples. Shows the fundamental possibility of
combining chemically-initiated micellar extraction with flame and electrothermal atomic absorption spectroscopy
for the first time. It is shown that new analytical forms based on complexes of Copper(Il) with derivatives of
chloride (perchlorate) of 6,7-dihydroxybenzopyrylium are convenient for development on their basis of combined
atomic absorption methods for the determination of microquantities of copper(ll) after their micellar extraction

concentration at the room temperature.
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