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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

YnpagiiHHS npolecamu Ha Mixk(a3oBUX IPaHULSIX YMOB Y TIOPUIHMX METOJAX aHami3y

Ha3sBa po6oTH aHIJIilICbKOIO:

Control of interfacional processes and optimization of conditions in hybrid methods of chemical analysis

PedepaT ykpaiHCbKOIO:

Merta po60TH: CUHTE3yBaTH 32 JOIIOMOTOIO 30JIb-T€JIb METOY HOBi OPMOCHJIH, TOpUIHI OpraHO-MiHepaJIbHi
marepiann. CTBOPUTH TEOPETUYHI 3acaii Ta po3pooUTH PisuKo-XiMiuHi Mogei sl yIpaBJliHHS IPOLecaMy Ha
rpaHuULli PO3IO/isly PO3YMH - [IOBEPXHS TiOpHIHOro MaTepiany (OpMOCHUIM Ta cTalioHapHi ¢aszy, 1o
3aCTOCOBYIOTbCS B MiLleJISIpHIN piguHHiN xpomarorpadii (MPX)). MeTa 3akitouHoro erany po6otu: CTBOPUTH 3ac00U
onrumisauii yMoB MPX, HOBi METOIMKY PO3LiJIEHHS i BUSBHAYEHHS OPraHiYHUX KOMIIOHEHTIB METOIOM MPX,
peKoMeHpanii moa0 BU60py ONTUMAIbHUX YMOB BUKOPUCTAaHHS OPMOCHJIIB B aHasi3i. MeTomnu:
criekTpodoromeTpis, MPX, criekTpockomnis nu@y3HOro BiiOUTTS, iOHOMETPIsl 3 €JIeKTPOIAMU, CEIEKTUBHUMU JO
aHiOHIB JogenniCybdaTy, CKaHyloua MiKpockoist. OfepkaHi pe3yIbTaTy Ta HOBU3HA: ME€TOIOM 30J1b-T€JIb
CHHTEe3y OTpUMaHi HOBi opMocuiy 3 iMMOOGITI30BaHNMY aHAIITUYHUMU peareHTaMu-6apBHUKAMU KCHUJIEHOJIOBUM
OPaHXeBUM Ta KaJIbLIeIHOM, IO BifPi3HIIOTHCS KPAIIMMU XapaKTepUCTUKAMU, HixK TBepiodasHi aHamiTiaHi
peareHTH, ofep>kaHi copouielo 6apBHUKIB Ha cujliKaresi.3HaleHO 3aco0U yIIPaBJliHHS YTPUMYBaHHSIM 0apBHUKA B
marpuli opmocuiy. JocigKeHo copoLiio i KOMIIJIEKCOYTBOPEHHS! i0HIB MeTaJIiB Ha TOBEPXHi OPMOCUIIIB,
BM3HAYEHO I'yCTUHY PO3MOiTy aKTUBHUX LIEHTPIB i BUSBIEHO 3HAYHO MEHUINH BIINB €eKTiB KOOTIepATUBHOCTI Ta
€HepreTMYHOi HEOQHOPITHOCTI Ha ITpolecy copoLii ioHiB MeTaliB, HiX CIIOCTEPIrasoch AJist CUJLKareso 3
copboBaHMM 0APBHUKOM. JlocimkeHo cienudiky cranioHapHoi ¢pas3u B MPX Ta riopuHuX MiLlesIsIpHUX €JII0EHTIB.
Brniepiuie npopeMoHCTPOBaHoO, o B MPX xapakrep mogudikalii moBepxHi cTalioHapHoi ¢gasu
oKkTagenuiacuiikareao C18 KOMIOHEHTaMU MilLI€JISIPHOTO €JIIOEHTY i BJIaCTUBOCTI MOBEPXHi 3MiHIOIOTHCH IIPU
TeMIIEpaTypi BUlLE TOUYKM (a30BOro Nepexoly IPUILEIJIEHOrO Mapy OKTaAEeLUIbHUX PaiUKaiB. 3alIPOIIOHOBAHO
HOBi Mogeni mopudikanii moBepxHi cranjonapsoi ¢pasu C18 B MPX. CTBOpeHO KOMILJIEKC HOBUX XiMiYHUX Ta
XeMOMETPUYHUX 3aC00iB IJ1s1 ONTHUMI3allii po3zisieHHs cyMimeil aHasiTiB B MPX, sIKuil BKJIto4a€e HOBY €BPUCTUYHY
MOJeJIb YTPUMYBAHHS; [aHi PO BilTBOPIOBAHICTb (PAKTOPY YTPUMYBaHHS, 110 3a6€31€4yI0Th aJleKBAaTHICTb
MOJIEJIIOBAHHS; HAabip KPUTEPIiB, AIrOpUTM Ta IPOrpaMHy peasisaliilo MpoLeaypy ONTUMi3alii; HOBi e(peKTHUBHI
MoaudikaTopu MilleJIIPHUX PyXOMUX (pa3 Ha OCHOBI 10AeUUICYIb(aTy HATPil0. XeMOMETPUYHNUI MiIXif, J03BOJIsE
onTUMisyBaTu posfineHHs y MPX onHO4acHO 3a TppOMa XapaKTepPUCTUKAMU: SIKiCTb, pOOACTHICTD i yac po3aisieHHs,
3abe3rnevye palioHaIbHUN I1J1aH NONIePEeAHbOrO EKCIIEPUMEHTY, CKOPOUY€ MOIYK IPUNHITHUX YMOB PO3[IiJIEHHS
IpU po3poOLi METONUK aHali3y 3i 3acTocyBaHHSIM MPX. Po3po6sieHO, OCIiIPKEHO, ONTAMI30BAaHO Ta allpOOOBAHO
METOAMKY PO3[iJIEHHS Ta KiJIbKICHOTO BU3HAYEHHS 14 KOHCEPBAHTIB i CIIOPiTHEHNX PEYOBUH Y IIPOIYKTaX
XapuyyBaHHS MeTogoM MPX npu MiHiMasbHiN Ipo60ONigroToBL. Pe3ysibTaT po60TH MOXKYTb OYTU BUKOPUCTAHI IJ1s1
BIOCKOHAJIEHH Teopii i Mozie1t0BaHHs po3aisieHHs: B MPX, ynpaBiliHHS NIpoLecamMy po3iJIeHHs B NiOpUIHAX

METOJAX aHai3y, PO3pOOKH i BIIPOBA)KEHHSI HOBUX METOJIMK B IPAKTUKY XiMiYHOTO aHasi3y i KOHTPOJIIO SIKOCTi.

Pedepar aHI1ilICHKOIO:

The purpose of work: to synthesize new ormosils, hybrid organic mineral materials using sol-gel metod. To create
theoretical bases and to develop physical-chemical models for control of processes on the interface between
solution and surface of hybrid material (ormosil and stationare phases used in micellar liquid chromatography
(MLC)). The purpose of the completing stage of the work: to create the means of the optimization of conditions of
MLC, the new methods of separation and determination of organic components by MLC, recommendations for the
choice of the optimal conditions of ormosil application in the analysis. Methods: spectrophotometry, spectroscopy
of diffuse reflection, MLC, ionometry with dodecylsulfate selective electrode, scanning microscopy. Obtained



results and novelty: new organo-mineral materials with immobilized analytical reagents-dyes Xylenol orange and
calceine have been synthesized using sol-gel technology, which have advantage in comparison with solid-phase
analytical reagents,making by sorption of dye on silica. The methods of control of the dye retention in ormosil
matrice are found. The sorption and complex formation of metal ions on the ormosil surface are investigated, the
distribution density of active centers is determined. It is found, the cooperative effects and the effects of energy
heterogeneity considerably less influence on the sorption of metal ions, than in the case of silica gel with adsorbed
dye. The peculiarity of stationary phases in MLC and hybrid micellar eluents is investigated. It is obtained in the
firs time that the character of modification of surface of stationary phase C18 in MLC by micellar eluent
component as well as surface properties change by temperature below phase translation of the bonded layer of the
octadecyl radicals The new models of modification of surface of stationary phase C18 in MLC are developed. The
set of new chemical and chemometrics tools for optimization of separation of analyte mixtures in MLC is created,
which includes new heuristic retention model; reproducibility of retention factor data, that is an important for
adequate modeling; complex of criterions, algorithm and program realization of optimization procedure; new
effective modifiers of micellar mobile phases contained sodium dodecylsulfate. The chemometric approach is used
for simultaneous optimization of separation in MLC in terms of selectivity, time of analysis and ruggedness. There
ensure the rational design of preliminary experiments and reduce the search of acceptable conditions of
separation by development of analytical methods with using MLC. The method of separation and quantification of
14 preservatives and related substances in food by minimal sample preparation is developed, studied, optimized
and approved. The results of work can be used for improving of theory and modeling of separation in MLC, for
control of separation processes in hybrid methods of analysis, for development and putting of new methods into
practice of chemical analysis and quality control.
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