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Pedepar:

1. Incepranjiiina po60Ta NPUCBSIYE€HA CUHTE3Y CIIOJIYK PEHil0 B PiIKOMY XaJIbKOT€HTaJIoTeHiTHOMY CepeloBuIL 3
HAJJIMIIKOM XaJIbKOT€HY 3 OTPMMAaHHSIM B iHIUBIyaJbHOMY CTaHi HOBUX TOMO- Ta TeTePOXayIbKOI€HIaIOTeHiTHUX
KOMILJIEKCiB, BCTAHOBJIEHHS iX CKJany, 0yZ4OBU, CIIEKTPaJIbHUX XapaKTEPUCTHUK Ta KaTaliTUYHUX BIACTUBOCTEN B
npolecax riipyBaHHs OpraHiYHUX CIOJyK. [IpoBeieHo peakilii KOMITJIEKCOYTBOPEHHSI B 44 cucTeMax s
Br3HAUYeHHs (HaKTOPIB, [0 BIVIMBAIOTh HA CKJIAJL Ta CTPYKTYPY OTPUMAHUX XaJIbKOT€HTaJIOTEHUX CIIOJIYK
penio(IV,V), Ta BuBefieHHS BifoBinHNX 3aKkOHOMipHOCTEe! CrHTEe30BaHO 10 XaJIbKOTE€HraJIoreHiliB peHiio B
TBEPJIOMY CTaHi Ta BCTAHOBJIEHO iX KpUCTaIiYHy CTPYKTYPY. BusiBieHO, 1110 B cepeloBUIaxX CUHTE3Y 3 HaJJIMIIKOM
xaspkoreHa 1npu 1000C yTBOPIOIOTbCSI B OCHOBHOMY MOHOSIZIEPHI XaJIbKOT'€HTaJIoreHiIu PEeHilo, B IeSIKMX BUMAIKaX
BinOyBaeTbCs (POPMYBAHHS KJIACTEPHUX peHili-xanbKoreHigHux octosiB [Re3Chal4] i [Re3Chal7] TpukyTHOI 6y10BU.

[MipBumenHs temneparypu 1o 2000C NpUBOAUTL 1O YTBOPEHHS TPU- i YOTUPUAAEPHUX KIACTEPHUX



XaJIbKOT€HTJIOT€HITiB PEHIIO 3 peHili-xanbKoreHinHuMuU octoBamu [Re3Chal7] i [Re4Chal4]. BcranoBsneHo, 1o i3
36inbpueHHSIM TemnepaTypu Biz 1000C no 2000C i KOHLeHTpallil cesieHy BifOyBa€eThCs BiJHOBJIEHHS iOHIB peHilo 3
IIepexoioM eJIeKTPOHHOI KoHirypariii i3 5d0 B 5d3 cTaH. V XJIOpUIHUX CUCTEMAaX YTBOPIOIOTHCSI KOOPIAMHALLINHI
XaJIbKoreHrasoreHigHi cosuyku ReSCl3, ReSe4Cl6 Ta TpusaepHi knactepu. Y OpoMigHUX - POPMYIOTbCS TiJIbKU
KJIACTEPHI CTPYKTYPHU — TPU- i YOTUPUALEPHI XalbKOreHrasoreHiau. I[lposeieHo KBaHTOBO-XIMIYHI pO3paXyHKU
eJIeKTpOHHOro ctany komiiekciB ReSClI3, Re3Se354Br13 ta Re4Se4S4Brl6 B pamkax Teopii PyHKLiOHATY I'YCTUHU
(DFT), axi nigTBEpAMIN 3alIPOIIOHOBAHI CTPYKTYPY CUHTE30BaHUX CIIOJIYK Ta NokKasanu metaneBuil (ReSCI3) i
HalliBIPOBiIHUKOBUM Xapakrep Re4Se454Brl6. BusipieHo, 110 CTPYKTYpH CIOJYK COOPMOBaHi NEPEBAXKHO
CHCTEMOI0 KOBAJIEHTHUX 3B'SI3KiB i clabkuMu 3B’13kamu Re-Re. InTepriperoBano maHi [Y- ta KPC- cekrpockortii
OJlEpP>KaHUX XaJIbKOT€HTaJIOreHiliB PEHil0 3 IOBHUM BiJHECEHHSIM CMYT NOIJIMHaHHA Ta KP-71iHii KosMBaHb 3B'3KiB
(Re-Hal), (Re-Chal), (Re-p3-Chal), (u-Chal22n), (Re-Re). [lokazaHo, 0 IPOLYKTHU TigpoJli3y CUHTE30BaHUX
XaJIbKOT€HTaJIOT€HiliB PEeHil0 MOXYTb OyTH e(pEeKTUBHUMHU KaTajli3aTOpamMu B Peakisix piiko(azHOTro rigpyBaHHs
XiHOJIiHy, apOMaTUYHUX KapOOHOBUX KUCJIOT Ta ix edipiB. BcTaHOBIEHO, 1110 MakcuMasbHi Buxoau (~100 %)
LiJIbOBUX MPOAYKTIB KaTajli3y CAraloTh [IPY BUKOPUCTAHHI SIK KaTali3aToPy IIPOAYKTY rinposisy Re3Se354Brl3 B
nianasoni remneparyp 50-1500C Ta tucky 1-50 aTm. npoTsirom 1-24 rog,

2. The thesis deals with systematic study of complex formation in system: a rhenium compound - a liquid
chalcogen-halides medium with an excess of chalcogen, for obtaining new homo- and heterochalcohalides of Re,
determination of their composition, structure, physicochemical and catalytic properties. In the dissertation the
scientific-practical problem of determination of catalytic activity of chalcogen-halide compounds of rhenium in
the processes of hydrogenation of organic compounds is solved. Complex formation reactions were investigated in
44 systems, 10 chalcogenhalides of rhenium were synthesized, of which 4 were obtained for the first time, and
others were synthesized by methods other than those described in the literature. The method of synthesis of a
new tetranuclear cluster thioselenobromide of rhenium Re4S4Se4Br16 is developed. The structure of 10 chalcogen
halides of rhenium has been established. It was found that in the synthesis medium with an excess of chalcogen at
100°C, mainly mononuclear chalcohalides of rhenium are formed, in some cases, the formation of triangular
cluster rhenium chalcogenide skeletons [Re3Chal4] and [Re3Chal7] occurs. An increase in temperature to 2000C
results in the formation of three- and four-core cluster chalcogen halides of rhenium with rhenium chalcogenide
skeletons [Re3Chal7] and [Re4Chal4]. It was determined that with increasing temperature from 1000C to 2000C
and selenium concentration there is a reducing of rhenium atoms with the transition of its electronic
configuration from 5d0 to 5d3 state. In chloride systems, coordination chalcohalide compounds ReSCI3, ReSe4Cl6
and trinucleus clusters are formed. In bromide only cluster structures are formed - tri- and tetranuclear
chalcohalides are formed. The quantum-chemical calculations of the electronic state of the ReSCI3, Re3Se3S4Br13
and Re4Se4S4Brl16 complexes within the framework of the theory of density functional (DFT) have been carried
out, which confirmed the proposed structures of the synthesized compounds and showed the metal (ReSCI3) and
the semiconductor nature of Re4Se4S4Br16. It was found that the structure of the compounds is formed
predominantly by a system of covalent bonds and weak Re-Re bonds. The IR and Raman spectroscopic
characteristics of the rhenium chalcohalides obtained, in particular, the presence of bandwidth absorption bands
of (Re-Hal), (Re-Chal), (Re-p3-Chal), (u-Chal22m), (Re-Re). It has been shown that products of hydrolysis of
synthesized rhenium chalcogen halides can be effective catalysts in reactions of liquid phase hydrogenation of
quinoline, aromatic carboxylic acids and their esters. It was found that the maximum yields (~ 100%) of the
products of catalysis were observed when using the hydrolysis product of Re3Se3S4Br13 as a catalyst in the range
of temperatures of 50-150°C and a pressure of 1-50 atm. within 1-24 hours.
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