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Koau TemaTHyHHX PyOPHK: 31.15

Tema gucepranii:
1. TeopeTryHe AOCIIIPKEHHS CTPYKTYPH Ta BIACTUBOCTEN PyJIepEeHONOAi6HNX MOJIEKYIIPHUX (POPM iOKCULY
KPEMHIIO

2. Theoretical study on the structure and properties of fullerene-like molecular forms of silicon dioxide.

Pedepar:

1. TIpoBeneHi po3paxyHKU PiBHOBaXXHOI O6yJJ0BY Ta €HePrii Koresii 11070 CTPYKTYPHUX OOWHULL QyJIePEHONONIOHUX
MoJieKyJl giokcuny kpeMHito (DMJIK) cBiguaTh Ipo €HepreTUdHy CTiMKiCTh OBHICTIO KOOpAUHOBaHMX OMIIK
ckiany (SiO2)N. Exepris 38's13yBaHHs (SiO2)N HEiCTOTHO BiZpi3HSIETHCS Bif €HEPTill 3B'13yBaHHS €KCIIEPUMEHTAaIbHO
OJlep>KaHUX TBEPIOTINIbHUX 3Pa3KiB JiOKCUAY KPEMHIIO0, 1110 103BOJIS€ 3DOOUTH BUCHOBOK IIPO MO>KJIMBICTh
€KCIIEPMMEHTAJIBHOTO OJIEP>KaHHS JaHUX CTPYKTYP. [TokazaHa rifpoliTiyHa HeCTabibHICTb [10OBHICTIO
KoopauHoBaHUX OM]IK, y IpUCYyTHOCTI MOJIEKYJI BOAY BOHU [1€PETBOPIOIOTHCS HA MiAPOKCUIbOBAHI MOJIEKYJIH, SIKi
3B'I3YIOTh MOJIEKYJIM BOJY BOJHEBUM 3B'SI3KOM Y MOJIeKyJIsIpHiN ¢popMi. ['igpokcuipoBaHi QpysepenononioHi
MoJieKyu fiokcuny KpeMHito (SiOZ)N(H20)N /2 MOXKyTb iCHyBaTH y pO34MHaX CUJIIKaTHUX KUCJIOT SIK iHTepMeziaTu
IIPU TiIpOTEPMAJIBHOMY Ta 30JIb-T€JIb CUHTE3aX CCTEM Ha OCHOBI IIOKCUZly KPEMHII0. BUKOHaHI po3paxyHKu
4aCTOT, TUIIIB Ta iIHTEHCUBHOCTE HOPMaJIbHUX KOJIMBaHb aTOMiB Mosiekys (Si02)20(H20)10 nokazanu JOCUTb

IOOPY Y3rOJIKEHHICTB i3 eKCIIepUMEHTAJIbHUM CIIEKTPOM MOPOKHUCTUX 6araToCTiHHUX HaHocep Jiokcuay



KPEMHIIO, a TAKOX OJIIrOMEPIB CUJIIKATHUX KUCJIOT, MOJIEKYJIN SIKUX MAIOTh AaHAJIOTiIYHI CTPYKTYPHi esiemeHTu. Tomy
mosiekynu (SiO2)N(H20)N /2 MoxkyTb 6yTy IPUIATHUMU MOZEJISIMU IJ151 OCJIiIPKEHHS BJIACTUBOCTE CUHTE30BaHUX
IIOPOKHMCTUX HaHOCep, SKi CTAHOBJISATh IIEBHUI HAYKOBUH Ta IPaKTUYHUI iHTepec. [ToKa3aHO MO>KJIMBICTh
BMKOPHUCTAHHS SIK TEMILTIATY MoJIeKyn C60 pu cuHTe3i PyIepeHONOoni0HOI MOJIEKYJIM JiI0KCUY KPEMHIIO
(Si02)60(H20)30.

2. The calculations of the equilibrium structure and cohesive energy with related to structural units of fullerene-
like molecules of silicon dioxide (FMSD) have testified the thermodynamic stability of the (SiO2)N - structures of
fully coordinated FMSD. The binding energy of fully coordinated molecules (SiO2)N differs by a small amount from
the respective experimentally obtained energy value for solid samples of silicon dioxide, suggesting the possibility
of experimentally obtaining such structures. Hydrolytic instability of fully coordinated FMSD has been shown. In
the presence of water molecules, they are converted to hydroxylated molecules. Hydroxylated FMSD
(SiO2)N(H20O)N /2 can exist in solutions of silicic acids as intermediate during hydrothermal and sol-gel syntheses
of silicon dioxide based systems. Calculations of frequencies, types and intensities of normal vibrations of atoms in
the (Si02)20(H20)10 molecule showed quite good agreement with the experimental spectrum of multi-hollow
silica nanospheres and silica oligomers, which have similar structural elements. Because of this, molecules like
(SiO2)N(H20O)N /2 can be useful for studying the properties of the synthesized hollow nanospheres which have
particular scientific and practical interest. A possibility to use C60 fullerene molecules as a template for the
synthesis of silicon dioxide (Si02)60(H20)30 molecules has been shown.
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