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2. In-vessel headspace liquid-phase microextraction

Pedepar:

1. Incepraliiio pucBsi4eHO po3pooOLi HOBOro MeToAy napodasHoi MiKpoeKCTpakliii, KJII0U0BOIO 0COOJIMBICTIO SIKOTO
€ 3MiHa CII0CcO0y YTPMMaHHS €KCTPaKLilHOI pa3u. 3aIpOolOHOBAHO 3aMiCTh TPAIULIMHOIO MiAX0yY, SKUI I0JI4rae B
yTPUMaHHi akLenToOpHOi a3y Ha KiHLli MiIKpOLIIPULIA, PO3MIILyBaTA €KCTPAreHT B CHELialbHO CKOHCTPYMOBAaHOMY
peaxTopi y repMeTUYHO 3aMKHEHi¥ eMHOCTI HaJ, pO3YMHOM JOHOPHOI (azu. lle Brepiue nano 3MOry yTpumyBaTtu
6inpi, Hixk 1-3 pL, o6'emu excrpakiifinoi ¢pasu. Tum camum meTton napodasHoi MiKpoeKkCcTpakiiii cTaB MOBHICTIO

CYMiCHUM 3i CIEKTPOPOTOMETPI€IO T, B MEPCIEKTUBI, 3 yCiMa iHIIMMU METOJAMY, SIKi IOTPEOYIOTh TOPIBHSIHO



BEJINKOTO 06'eMy eKCTpareHTy. TakoX CTilike yTpuMaHHS akienTopHoi ¢a3u [ano 3MOry JOCATTU B YCiX BUIIAAKaAX
BCTAHOBJIEHHS €KCTPaKILiiiHOi piBHOBary, BiIbHO i HEOOMEsKEeHO BapilOBaTH YaC eKCTPaKILii, MBUIKICTh
nepeminyBaHHs. Lle B CBOIO 4epry IpusBeJio 0 3HAYHOTO ITOKPalleHHs BiATBOPIOBAHOCTI Ta 36i/1bLIEHHS
4yTJUBOCTI. JlaHni1 nigxin 6yB aripoO60BaHMI HA IPUKJIAZAX MiKPOEKCTPaKLiHO-CIEKTPO(POTOMETPUIYHOTO
BM3HAYEHHS Py HEOPraHiYHMX aHiOHIB, TaKUX SIK Homum, Hoaar, cyabdiT, HITpUT, 6pomat. AHai3yI09u
JliTepaTypHi JlaHi, T0Ka3aHo, 110 po3pobJieHi MeTOAY BU3HAYEHHS HEOpraHiYHMX aHiOHIB i3 3aCTOCYBaHHIM
napo¢asHoi MIKpOeKCTpaKliii y peakTop 3a KOMIJIEKCOM XiMiKO-aHaIiTUYHUX XapaKTepUCTUK Kpalli abo He
[IOCTYNAIOThCS iICHYIOUMM CTaHAAPTHUM 200 MIKPOEKCTPAKLIMHUM METOMIaM i JO3BOJISIIOTh BU3BHAYATH 3rafiaHi
aHaJliTH B 00’€KTax aHajli3y 3i CKJIaHO MaTpulelo. Jleski 3 po3pob6ieHNX METOIMK 3HANIIIIN IHUPOKe

BHMKOPHMCTaHHS B aHasli3i IIaXTHUX BOJ, B paMKax pOOOTU roclA0roBipHoi TeMu IHCTUTYT ximii Ta reosiorii JHY.

2. The thesis is devoted to the development of a new method of headspace liquid-phase microextration, a key
feature of which is to change the method of retaining the extraction phase. It is proposed instead of the traditional
approach, which is to hold the acceptor phase at the end of the microsyringe, to place the extractant in a specially
designed reactor in a hermetically closed container above the donor phase solution. For the first time, this made it
possible to keep larger than 1-3 pL, the volume of the extraction phase. Thus, the method of headspace
microextraction has become fully compatible with spectrophotometry and, in the future, with all other methods
that require a relatively large volume of the extractant. Also, the stable maintenance of the acceptor phase made it
possible to achieve in all cases of extraction equilibrium, freely and unlimited varying time of extraction, the rate of
mixing. This, in turn, has led to a significant improvement in reproducibility and increased sensitivity. This
approach was tested on the examples of microextraction-spectrophotometric determination of a number of
inorganic anions such as iodide, iodate, sulfite, nitrite, and bromate. Analyzing the literature, it is shown that the
methods of determining inorganic anions with the use of in-vessel headspace microextraction by the complex of
chemical-analytical characteristics are better or not inferior to existing standard or microextraction methods and
allow to identify the mentioned anions in the objects of analysis with a complex matrix. Some of the developed
techniques have been widely used in the analysis of mine waters in the framework of the work -contractual topic
of the Institute of Chemistry and Geology of DNU.
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