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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BY€HOi pagH (pa30Boi creliaai30BaHOi BYEHOI paju). [l 26.218.01

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOHM: [HCTUTYT 3arasbHOI Ta HEOPraHivHoi XiMii im. B. 1.

Bepnagcbkoro HanioHanbHOi akageMii HayK YKpaiHu
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT 3arabHOI Ta HEOPraHivHOi XiMii im. B. 1.
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpHK: 31.15, 31.15.35.11

Tema guceprauii:
1. 3apsinceneKTUBHI KOMIIO3ULiMiHI MeMOpaHU Ha OCHOBI rifpaTOBAHOrO AiOKCHAY LIUPKOHIIO Ta OKCUHITpaTy

BICMYTY [JIS1 €JIEKTPOAiaNi3HOro BuiydyeHHs ioHiB HCrO4- i F- 3 BOIHUX pO34MHiB.

2. Charge-selective composite membranes based on hydrated zirconium dioxide and bismuth oxynitrate for
electrodialytic recovery of HCrO4- and F- ions from aqueous solutions.

Pedepar:

1. Incepraist Ha 3000YTTSI HAYKOBOTO CTYIIEHs KaHJMaTa XiMiYHUX Hayk 3a creujanbHicTio 02.04.00 «dizuyHa
ximisg» (10.102 - ximist). — IHCTUATYT 3aranbHOI Ta HeopraniyHoi ximii iM. B.I. BepHancbkoro HAH Vkpainu, Kuis, 2021.
Juceprailo NPUCBIYE€HO BUPIMIEHHIO BAXJINBOI HAYKOBOI 3a/1a4i — BCTAHOBJIEHHIO BIUIMBY MOAM(IKaTOpa Ha OCHOBI
ripaToBaHOrO AiOKCUAY LMPKOHIIO Ta OKCUHITPATy BiCMyTy Ha PO3AiJIOBi BIaCTUBOCTI KOMIIO3ULIIMHUX MeMOpaH
L7151 €JIEKTPOiaJli3HOrO BUTyY€HHS iOHIB 3 BOJHUX PO34MHIB. BcTaHOB/IEHO, 1110 KOMIIO3ULiliHi MEMOpaHy, 110
MICTSTb JBOKOMIIOHEHTHNN MOAM(DIKATOP BUSBIISIOTh 3apPSI0BY CEJIEKTUBHICTb Ta CEJIEKTUBHICTD 00 iOHIB
HCrO4- i F- y nopiBHsHHI 3 HeMoa1(iKOBaHOK KEPaMiYHOI0 MaTPHULIEI0 Ta MEMOPAHOI0 MOAM(IKOBAHOIO TiJIbKU

riTpaToOBaHUM JiOKCHUIIOM LMPKOHiI0. 3HANAEHO, 110 KOMIIO3UIIiMHIi MeMOpaHu 30epiraloTh CeJeKTUBHICTh B



IIMPOKOMY Aiana3oHi pH. Po3po6seHo meTon Mogu(ikyBaHHs iHEPTHUX K€PaMiYHMX MEMOPaH LJISIXOM BBEIECHHS
YaCTUHOK KOMIIO3UTY 0 ix Makponop. MeTop, nepenoayae apMyBaHHS YaCTUHOK CEJIEKTUBHOI CKJIa10BOi
(oxcuHniTpaTy BicMyTy) 4aCTUHKaMU CIIOJIy4HOI CKJIa[0BOi (TiipaToBaHOro IiOKCHy LIMPKOHiI0). lloBeeHo
CEJIEKTUBHICTb KOMIIO3ULIHUX MeMOpaH [0 ioHiB F- Ha npukiani eekTpopianisy KoOM6iHOBAaHOTO PO3YUHY, SIKUI
MiCTUTb HagIMOK i0HiB Cl-. MeM6paHa 1eMOHCTpYe BUXi[] 32 CTPYMOM [7151 i0HiB F- 78%. B pe3ynbrati
€JIEKTPOLiali3HOrO PO3iJIEHHS PO3YMHY, IKUM MOJIEJIIOE €JIEKTPOJIIT XPOMYBAHHS BCTAHOBJIEHO, 1110 KOMIIO3ULIiMH]
MeMOpaHU JeMOHCTPYIOTh BuXif, 3a cTpymoM ioHiB HCrO4- 71-97%, a npu NOBrOTPUBAJIOMY BUJIYYE€HHI iOHIB

HCrO4- 3 BUKOpUCTaHHSM KOMIIO3ULiIHHUX MeMOpaH BaeTbCs NOCITTY BUTydyeHHs 98%.

2. Thesis for scientific degree of Candidate of Chemical Sciences in the speciality 2.04.00 “Physical Chemistry”
(10.102 - Chemistry). - V.I. Institute of General and Inorganic Chemistry of the National Academy of Sciences of
Ukraine, Kyiv, 2021. The thesis is devoted to the solution of an important scientific problem - to establish the
influence of modifier based on hydrated zirconium dioxide and bismuth oxynitrate on the separation properties of
composite membranes for electrodialytic recovery of ions from aqueous solutions. It was found that composite
membranes containing a two-component modifier show charge selectivity and selectivity for HCrO4- and F- ions
in comparison with the unmodified ceramic matrix and the membrane modified only with hydrated zirconium
dioxide. It was found that composite membranes retain selectivity in a wide pH range. A method for modifying
inert ceramic membranes by introducing composite particles into their macropores has been developed. The
method involves the reinforcement of particles of the selective component (bismuth oxynitrate) with particles of
the binder component (hydrated zirconium dioxide). The selectivity of composite membranes to F- ions is proved
on the example of electrodialysis of combined solution containing an excess of Cl- ions. The membrane shows a
current yield 78% for F-ions. As a result of electrodialytic separation of the solution simulating the chroming
electrolyte, it was found that the composite membranes show a current yield of 71-97 % for HCrO4- ions. And with
long-term removal of HCrO4- ions using composite membranes it is possible to achieve a recovery of 98%.
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