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Po3po6bka (pizsnyHOi Mozesli Ta BUBHAYEHHS ONITUMAJIBHUX [TAapaMeTPiB HAAKPUTHUYHOI (iloigHOi eKcTpakiii

KOMIUIEKCIB METAaJIiB Ta iX i30TOMIB B cepeoBUILi JiOKCUY BYIJIELIO

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a physical model and determination of optimal parameters of supercritical fluid extraction of
metal complexes and their isotopes in carbon dioxide medium

Pedepar yKpaiHCBKOIO:

Hanxputuuna ¢uoigHa excrpakuis CO2 (HOE-CO2) mupoko BUKOPUCTOBYETHCS 1J1s1 BUJIyY€HHSI 610J10TiUHUX
MarepiasiB, KOMILJIEKCiB MeTaliB Ta ix i3oToniB. HPE-CO2 € exoy10riYHO YUCTUM, €(PEKTUBHUM i OCTYITHUM
PO34MHHMKOM. OJJHaK [0 TENepillHbOrO Yacy 3MiHa XiMiuHuX i Ppisnynux BaactuBocrein CO2 npu nepexomi B
HaJKPUTHUYHUI CTaH He JocimkeHa. Po3pobseHo ¢iznyny monesb GopMyBaHHS HAHOKJIACTEPIB IIPU [1epexoi
IiOKCHIY BYIJIE€LIO0 B HAAKPUTUYHUI CTaH. B pe3ysbTaTi BUKOHAHUX JIOCTII)KEHb IIPOIIOHYETHCS PO3IJISIATU TaKy
3MiHy, 5IK pe3yJbTaT (POPMyBaHHS €JIeMEHTAaPHUX JIiHIMHUX, [IJTaHAPHUX 200 00'€éMHUX HAHOKJIACTEPiB. 3p006JIEHO
IIPUIYLIEHHS, IO 3 TAKMX €JIEMEHTaPHUX HAaHOKJIACTEPiB MOXKYTb YTBOPIOBATUCS 3HAYHO OisbIli 32 po3mipom
HaHOKJIacTepu. Ha 0CHOBI Teopii BiAIITOBXyBaHHS BaJIEHTHUX €JIEKTPOHHUX I1ap ONKUCAHO '€OMETPilo
pO3TallyBaHHS aTOMIB y €JIeMEHTapHUX HaHOKJacTepax. 3MiHa XiMiYHUX i ¢pisnuHux Bractusoctet CO2 npu
dhopmMyBaHHI HAHOKJIACTEPIB MiATBEPAKYETHCS CIIEKTPaMU MOTJIMHAHHS B [Y-7miana3oHi 11 BoBKUH XBUJb 4,2... 4,4
MKM Y J0- Ta HagkpuTndHomy CO2. AHasi3 eKCIIepUMEHTAIbHUX T4 TEOPETUYHUX JAHUX [10Ka3ye, 110 PUINHOIO
BEJIMKOI PO3YMHHOI 30aTHOCTI BOAY IIPY HOPMaJIbHUX yMOBax Ta B HK cTaHi, BoueBub, € CObBAaTENEKTPOHH, SIKi
YTBOPIOIOTBCS Mif, [i€l0 IPUCKOPEHUX €JIEKTPOHIB B HOPMAJIbBHOMY CTaHi BOJH, a00 ii 3HaXOIKE€HHS ¥

HaJKPUTUYHOMY CTaHi.

Pedepar aHI1iliCbKOIO:

Supercritical fluid CO2 extraction (SFE-CO2) is widely used to extract biological materials, metal complexes and
their isotopes. SFE-CO?2 is an environmentally friendly, effective and affordable solvent. However, until now, the
change in the chemical and physical properties of CO2 during the transition to the supercritical state has not been
investigated. A physical model of the formation of nanoclusters during the transition of carbon dioxide to a
supercritical state has been developed. As a result of the conducted research, it is proposed to consider such a
change as the result of the formation of elementary linear, planar or three-dimensional nanoclusters. It is assumed
that such elementary nanoclusters can form much larger nanoclusters. Based on the theory of repulsion of valence
electron pairs, the geometry of the arrangement of atoms in elementary nanoclusters is described. The change in
the chemical and physical properties of CO2 during the formation of nanoclusters is confirmed by absorption
spectra in the IR range for wavelengths of 4.2...4.4 um in pre- and supercritical CO2. The analysis of experimental
and theoretical data shows that the reason for the large solubility of water under normal conditions and in the SC
state is obviously solvate electrons, which are formed under the action of accelerated electrons in the normal state
of water, or when it is in a supercritical state.
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