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Pedepar:

1. Incepraniiina po60oTa IpucBsYeHa po3poolii HOBOTO MiIX0y A0 CUHTE3y reTepOMeTaliYHMX KOOpIMHALIMHIX
CIIOJIyK Ha OCHOBi 3d-MeTasliB, 110 N0JIIrae B OKUCHOMY PO3UMHEHHI HyJIbBaJIEHTHOI'O METaJly IIPU BiILHOMY
JIOCTYIIi KUCHIO IOBITPS Y IPUCYTHOCTI IxKepesia apyroro merany ta N-, O-1OHOpHUX JliraHiB. Y pe3yJbTaTi
BHMKOHAaHHS poOOTH 3'1COBAaHO OCHOBHI 3aKOHOMIPHOCTI yTBOPEHHSI reTepOMETaIiYHUX CIIOJIYK B YMOBax OKMCHOIO
po34nHEHHS MeTaily. [TokazaHo, 0 3apPOINIOHOBAHU MiTXi] JAa€ MOXKJIMBICTb OfepKaTy Pi3HOMAaHITTS
reTepOMETAJIYHUX CIIOJIYK MOJIisIIepHOI, OJiIMEPHOI 4M KaTiOH-aHIOHHOI 6YZ0BY Y 3aJIEXKHOCTI Bill IPUPOAU
JIIraHOHOI CUCTEMU. BCTAaHOBJIEHO, 1O [JISI CUHTE3Y FeTEPOMETAIYHUX CIIOJIYK 3 IPOTOHOLOHOPHMMMU JliraHgaMu1

HaMOIiIbII TPUIATHUM € "COJIbOBUI" CITOCi6, a 3 aTPOTOHHUMU — "aMOHIMHO-COIBOBUI". 3alIPOIIOHOBAHO



OJIHOPEaKTOPHUI CNOCi6 ofiep>KaHHSI MiOPUIHUX CIIOJIYK Ha OCHOBI IOJIIOKCO~MOJIiOIATIB Ta JeKaBaHALATY 3
KoMIleKcHUMU YacTkamu Cu, Co, Mn a60 Ni, B OCHOBI IKOTO JIEXXUTb B3aEMOJisl HYIbBAJIEHTHOTO METaJy 3
BUXiJHUMU CIIOJIYKaMU 7151 36ipKU I10JIiOKCOaHiOHa y IPUCYTHOCTI opraHiyHoro jiranny. CuHTe30BaHi riopuniHi
CIIOJIyKHU Ta NPOAYKTH iX PO3KJIaly BUSBIISIIOTh KAaTaliTUYHY aKTUBHICTb B peakuii (OTOXiMiYHOTO po3KIany BOOM.
OneprkaHi B pe3yJsIbTaTi TEPMIYHOTO PO3KJIAly CMHTE30BAHUX CIIOJIYK OKCUHI Ta METaJI-OKCUJIHI 3pa3Ku €
KaTaJliTMYHO aKTMBHUMMU B peakllii cuHTe3y meTaHosy Ta npoueci Gimepa-Tpomnma. I'i6pugHi crosyku Ha OCHOBI
anioHa CtpaHjbepra Ta 0ro BakaHTHOTO aHaJIora € e(peKTUBHUMMU COPOEHTaMU KaTiOHHOTO 6apBHUKA

METUJIEHOBOTO CMHBOTO.

2. The key goal of the work is elaboration of novel synthetic approach to heterometallic coordination compounds
based on oxidative dissolution of zero-valent metals in the presence of a source of second metal and N,- O-donor
ligands in air. Conditions of heterometallic compounds formation in the frame of the proposed method were
studied and generalized. It is shown that the the key role in probability of target compound formation played the
"ligand system", namely the combination of organic compound and inorganic anion. This approach allowed
obtaining the wide range of heterometallic compounds with crystal structures from polynuclear to cation-anionic
depending on the nature of “ligand system”. It was established that in the case of the use of proton-donor ligands,
such as amino alcohols - diethanolamine (H2Dea) and 2-dimethylaminoethanol (HMeZ2ea), the "salt" method is the
most suitable. The introduction into the reaction mixture of metallic copper and two salts of different metals (Co,
Ni, Zn, Cd) allows to obtain heterotrimetal compounds. For the first time in the direct synthesis to obtain
heterometallic compounds based on manganese with aprotic ligands (en and phen) it was proposed to use
potassium permanganate or tetrabutylammonium. The "ammonium-salt" route was used to obtain heterometallic
compounds in the presence of a ligand system "carboxylate-aprotic ligand". Acetate was chosen as one of the
simplest representatives of monocarboxylates, conformationally rigid (oxalate) or flexible (malonate, succinate)
anions were studied among dicarboxylates, and 2,6-pyridinedicarboxylate was chosen as a representative of
heterocyclic tridentate N, O-donors. In the presence of vanadium(V) oxide, oxidative dissolution of metals (Cu, Co,
Mn) in aqueous solutions leads to the formation of hybrid compounds based on decavanadate. It is shown that in
the presence of V205 due to "catastrophic corrosion” the dissolution time of the metal is significantly reduced. To
obtain hybrid compounds based on polyoxomolybdates with complex particles Cu, Co or Ni, a modification of
direct synthesis is proposed, which consists in the interaction of zero-valent metal with starting compounds for
polyoxoanion assembly in the presence of N, N-donor ligand in aqueous medium with free access of air oxygen.
For the first time, hybrid compounds with a V-substituted Keggin anion [PMo12 xVxO40]n- (x=3,n=6;x=4,n =
7) were obtained by self-assembly, and a high degree of substitution was achieved. The catalytic activity of the
synthesized compounds and products of their thermal decomposition was studied and it was shown that the
photochemical oxidation of water for water-soluble hybrid compounds based on decavanadate and octamolybdate
increased the activity in the series Cu> Mn> Co. It was found that the Cu/ZnO composite obtained by heat
treatment of the compound [Cu(en)2(n-H20)2Zn(OAc)4]-4H20, showed high catalytic activity in the reaction of
methanol synthesis, which increases when it is applied to the surface aerosil and exceeds the activity of the
industrial catalyst at almost an order of magnitude lower copper content. High selectivity for alcohols and alkenes
in the hydrogen monoxide hydrogenation reaction (Fischer-Tropsch process) was shown by a bimetallic Cu/Co
sample obtained by thermal decomposition of [Cu(en)2][Co2(C204)3]-3H20. Hybrid compounds with Strandberg
anion and its lacunar derivative revealed high sorption capacity of cationic dye methylene blue.
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