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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyOpHK: 31.19.03

Tema gucepranii:
1. BacTocyBaHHS KaTaliTUYHUX IHIUKATOPHUX PEaKLiil KOMIUIEKCOYTBOPEHHS [J151 BU3HAYEHHS JEeAKUX

OKCHUTI'€HBMICHUX aHiOHIB y PYHKLiIOHAJIbHUX MaTepianax

2. Application of catalytic indicator reactions of complexation for determination some oxigen-bearing anions in
functional materials

Pedepar:

1. O6'exT mocifgKeHHs: iHAMKATOPHI peaklii yTBOpeHHS y C1ab60KUCIOMY CEPeLOBHUIIi KOMILIEKCIB amoMiHito (I1I) 3
KCUJIEHOJIOBUM OPaHXXeBUM, SIKy KaTajli3yloTh rifpokap6ooHar-ionu, Ta kobansTy (I1I) 3 HiTpo3o-R-cinio, Ky
KarajizyoTb gurinpodocdar-ioHu. MeTta goCIiIyKeHHS: IOUIYK, BUBYEHHS i 32CTOCYBaHHS KaTaJliTUYHUX PEaKLii
17151 BUCOKOYYTTEBOTO BU3HAUYEHHS KAapOOHAT- i pocdaT-ioHiB y MOHOKPUCTAJIAX raJIOT€HIMIiB JTY>KHUX METAJIB Ta
0COOJIMBO YMCTINl CUPOBUHI 115 ix BUpOILyBaHHS. MeToau NOCiIKeHHs: KaTaliMeTpis y GOTOMETPUYHOMY
BapiaHTi, KyJIOHOMETPis, pH-MeTpid, TUTPUMETPIs, CIIPSIMOBaHa KPUCTAIi3allis BOIHO-COJIbOBUX PO3YMHIB
€BTEKTUYHOrO CKiaay. TeopeTrnyHi i MpakTU4Hi pe3ysbTaTh, HOBU3HA: 3alIPOIIOHOBAHO HOBI iHAVKATOPHI peakuii
KOMILJIEKCOYTBOPEHHS [1J1 KaTaJliTU4HOTO BU3HAUYEHHS KapOoHaT- i pocdar-ioHiB; BCTAHOBJIEHO ONTUMAJbHI YMOBU

BM3HA4YEHHS aHiOHiB-KaTai3aTopis. [loka3aHo, M0 y4acTh NOBEPXHEBO-aKTUBHUX PEYOBUH Y IIPOLecax



X€JIaTOyTBOPEHHS BILUIMBAE HA iX KiHETUKYy. lle siBUIe BUKOPUCTAHO IS MiIBULLIEHHS Yy TJIMBOCTI BU3HAYEHHS
aHiOHiB-KaTasi3aTopiB. Pe3ysibTaTy LOCiIKeHb [T0KJIAZIeHO B OCHOBY PO3POOJIEHUX METOIMK ITPSIMOTO BU3HAUEHHS
Kapb6onar- i pocdar-ionis (7o 8°10-5 mac. % Ta 5¢10-5 Mac. % BifIOBiAHO) Y rajloreHifax Jy>KHUX METaJliB, a TAKOX
BA3HAYEHHA IiCJId [IONEPENHBOrO KPUCTANI3aliliHOrO KOHLEHTPYBaHHA 10 10-6 mac. % CO32- y IUX pe4OBUHAX.
[TokasaHo, 0 3aNpPOINIOHOBAHI peaklii MOXKHA BUKOPUCTOBYBATH [JIS1 OJHOYACHOTO BU3BHAYEHHS [IBOX AHIOHIB-
KartasizaTopiB 6e3 3aCTOCYBaHHS [10IIepeIHbOr0 PO3/iIEHHS Ta MaCKyBaHHS. 3allpOIIOHOBAHO aJITOPUTM 0OPOOKHU
Pe3yJbTaTiB 6araTOKOMIIOHEHTHOT'O KaTaliTUYHOrO aHasizy. CTyIiHb yIPOBa>KEHHS: pO3p06JI€Hi METOAUKHI
BIIPOBaIKeHO y pakTuky po6otn HTK "IncturyT moHokpucranis' HAH Ykpainu. Cdpepa BUKOpUCTaHHS:

aHaJIiTUYHA XiMisg PyHKLIOHATbHUX MaTepiaiB.

2. Object of investigation: indicator reaction of formation in the subacidic environment of complexes of aluminium
(111) with xylenol orange catalyzed by hydrocarbonate-ions, and indicator reaction of cobalt (III) with nitroso-R-salt
catalyzed by dihydrophosphate-ions. Aim of investigation: searching, studying and application of catalytic
reactions for high-sensitivity determination of carbonate and phosphates - ions in alkaline metals halides single
crystals and in pure raw materials. Methods of investigation: photometric variant of catalytic determination,
coulometry, pH, titrimetric analysis, oriented crystallization of water-salt eutectics. Theoretical and practical
results: a new indicator reaction for CO32- and PO43- determination is suggested. Influence of reagents'
concentrations and accompanying ions on the rate of catalytic indicator reactions is investigated and optimal
conditions for determination of cata-lysts are found. It is shown that participating of surfactants in chelation
processes affects on its kinetics. This phenomenon was used to improve sensitivity of catalytic ions determination.
The methods for direct determination of carbonates (down to 0.8 ppm) and phosphates (down to 0.5 ppm) in
alcaline metals halides is proposed. Using of crystallization preconcentration with catalymetric analysis of
concentrates allows to determine of carbonates down to 0.01 ppm. It is shown that proposed reactions can be
used for simultaneous determination of two catalysts whithout preliminary separation or masking. An algo-rithm
of data processing for multicomponent catalytic analysis is proposed. Degree of inculcation: the developed
methods have been introduced into the practice of work of STC "Institute for Single Crystals". Field of application:
analytical chemistry of functional materials.
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