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AHHOTALNA

BrieneHs! v M3y4eHb! CIEKTPATLHBIMH M CTPYKTYPHBIMH METO/IaMH aHATTI3a KOMITJIEKCHbIE coeAnHeHus IHKa(1l)
u tutaHa(lV) ¢ paooM apoMaTHIecKuX M TeTepoapoMaTHiecKuX THAPOKCHKHUCIOT. KommiuekcooOpazoBanue mpe-
KypcopoB ¢ karroHamu 1iuHKa(Il) B pacTBopax ObLIO U3YyYEHO METOIOM CHEKTPO(POTOMETPUUECKOTO TUTPOBAHHMSI.
INokazaHo, YTO MpOIECCHl KOMIDIEKCOOOPa30BaHUsSI COTPOBOXKIAIOTCS CMENIEHHEM JIMTaHJHBIX I10JIoC n—7*
TNIEPEXOA0B IIpU ZIO6aB.HeHI/H/I KaTHnOHOB Zl’l2+, YTO YKa3bIBACT HA Y4YAaCTHUC HCIOACIICHHBLIX JJICKTPOHHBIX IIap
KHCIIOPO/Ia M a30Ta OPTraHWYECKHX JIMTaHIOB B KoopawHarwmu. [losBieHue B creKTpax M300€CTUYECKHX TOYEK
YKa3bIBa€T Ha pPaBHOBECHBIE MPOIECcChl KomiuiekcooOpazoBanus. [lo pesymbTaTtam CHeKTpO(OTOMETPHIECKOTO
TUTPOBAHUS OBUTH PACCUMTAaHBl COCTAaBBI KOMIUIEKCHBIX COEAWHEHWI M KOHCTaHTHl yCTOMYMBOCTH. YdacTHe
KapOOKCHIIBHBIX TPYII OPTaHUYECKUX JITaHAOB B KOOPAWHAIIMH TIPHU KOMIUIEKCOOOPa30BaHMH MOATBEP)KICHO
merogioM UMK cnekrpockonuu. TepMHUUYECKYIO0 YCTOMYMBOCTh KOMILUIEKCHBIX COEAMHEHWUN OMPENENsId METOJOM
TepMOTpaBUMETPHUCECKOTO aHamm3a. B nuntepane remmneparyp 100-150 °C mporcxomuT yaajaeHue MOJIEKYIT BOJIBI,
KOTOpBIE, BEPOATHO, MIMEIOT KPHCTATU3ALMOHHBII XapakTep. Briropanne opraHmdeckoi MacChl 3aKaHIMBAETCA K
650 °C. YcTaHOBIIEHO, YTO B MIPOIIECCE TEPMUYECKOTO PA3II0KEHUST MHINBHUTYATbHBIX METAIUIOKOMILIEKCOB He3a-
BHCHIMO OT TIPHUPOJIBI TIPEKypcopa 00pa3yroTcsi MEKpOpa3MepHBIe OKCH/T ITMHKA W OKCHJ] TWTaHa B (hopme pyTHIIa.
Tepmudeckoe paznokeHHe cMeceld KOMIDIEKCHBIX COEAWHEHWH IMHKAa M TUTaHa TPHBOAUT K OOpa30BaHUIO
WTOJBYATHIX HAHOPa3MEPHBIX KPUCTALIOB TUTAHATA ITMHKA B (haze mepoBcKuTa ¢ pazmepamu 200x20 HM, KOTOphIe
IpY BBEICHUHY B KPEMOBYIO OCHOBY ITPOSIBIISIFOT cBoticTBa Y D-drmbTpa, Ha 30-45% ycumuBaronme 3pQeKTHBHOCT
opraandeckoro UVB-QunpTpa sTHITeKCIIMETOKCUIIMHHAMATA, YTO TIO3BOJISIET PEKOMEHI0BATh MX ISl HCHOJNb-
30BaHUA B KOCMETHYECKOW MPOMBIIIUIEHHOCTH BMECTO TPAJAUIIMOHHO IIPUMEHAEMBIX UMIIOPTHBIX aHAJIOTOB.
Hanmnydrryto akTHBHOCTE TIPOSIBIISTIOT HAHOYACTHUIIBI, KOTOPBIE BBIIENSIOTCS IPH TEPMUYECKOM Pa3IIOKESHUH cMeceit
KoMILTeKCHBIX coeauuennid tnaKa(1l) m tntana(IV) ¢ carummioBoi KUCIOTOH B MOJIBHOM COOTHOIIEHHH 1:1.
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Abstract

Complex compounds of zinc(Il) and titanium(IV) with a number of aromatic and hydroxyaromatic hydroxy
acids have been isolated and studied by spectral and structural analysis methods. The complexation of precursors
with zinc(II) cations in solutions was studied by spectrophotometric titration. It is shown that the processes of
complexation are accompanied by a shift of the ligand bands of the n—n* transitions upon the addition of Zn**
cations, which indicates the participation of lone oxygen and nitrogen electron pairs of organic ligands in
coordination. The appearance of isobestic points in the spectra indicates the equilibrium processes of complex
formation. Based on the results of spectrophotometric titration, the compositions of complex compounds and
stability constants were calculated. The participation of carboxyl groups of organic ligands in coordination
during complexation has been confirmed by IR spectroscopy. The thermal stability of the complex compounds
was determined by thermogravimetric analysis. In the temperature range of 100-150 °C, water molecules are
removed, which are likely to have a crystallization character. The burnout of organic matter ends by 650 °C. It
has been established that during the thermal decomposition of individual metal complexes, micro-sized zinc
oxide and titanium oxide in the form of rutile are formed, regardless of the nature of the precursor. Thermal
decomposition of mixtures of complex zinc and titanium compounds leads to the formation of needle-like
nanoscale zinc titanate crystals in the perovskite phase with dimensions of 200x20 nm, which, when introduced
into the cream base, exhibit UV filter properties that enhance the effectiveness of the ethyl hexyl methoxy
cinnamate organic UVB filter by 30-45%, which allows them to be recommended for use in the cosmetics
industry instead of the traditionally used imported analogues. The best activity is shown by nanoparticles that
are released during the thermal decomposition of mixtures of complex compounds of zinc(Il) and titanium(I'V)
with salicylic acid in a molar ratio of 1:1.
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