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Pedepar:

1. O6'eKT BOCIIPKEHHS: O30H Y PEaKLisIx MOro HU3bKOTEMIIEPATYPHOTO PO3KJaly 3aKpillyIeHUMHU Ha IOPUCTUX
Hocisix kommekcamu Co(II), Cu(Il) i Mn(Il). MeTa i 3aga4i JOC/iIKEHHS: BCTAHOBJIEHHS 3B'513KY MIXX CKJIaZlOM
3aKpinueHnx Ha okcugHomy Hocii kommekcis Co(1l), Cu(Il) i Mn(II) Ta ixHbOIO peakuiiiHOO 3IaTHICTIO IPU
HU3bKOTEMIIepaTypHOMY PO3KJIafii 030HY. MeTonu JOCiKeHHs: KiHeTUYHUH, afgcopouiiinuil, cnektpanbHi (EITP,
ECIIB). TeopeTuyHi i npakTUYHi pe3ysbTaTH, HOBU3HA: MOXJINBICTb BUKOPUCTAHHS BUSIBJIEHUX 3aKOHOMIDHOCTEN
PO3KJIa7y 0O30HY i PO3pO06JIEHMX METO/iB IPOTrHO3YBAHHS XapaKTEPY BILJIMBY IPUPOAU Men+, akTUBHOCTI JIiraHiB i
BOZM, @ TAaKOX IIPUPOIY HOCIs Ha ckiaf i peakniriny 3gaTHicTs KomiuiekciB Co(Il), Cu(Il) i Mn(Il) mpu nin6opi
eeKTUBHUX 3aKPiIJIeHUX METAJIOKOMIJIEKCHUX KaTasli3aTopiB peloKC-peakiiiii 3a yyacTio 030Hy. OTpuMaHi
BEJIMYMHU NOCJIiJOBHUX KOHCTAHT CTiMKOCTI i mapijialbHUX KIHETUYHUX KOHCTAHT iMMOOii30BaHUX Ta
imnpernoBanux MeXj2-j/SiO2-KomIeKCiB MO>KHA BUKOPUCTOBYBATH $IK 4OBiAKOBi. Po3paxoBaHi miarpamu

posmoginy 3akpimenux Ha SiO2 xnopugHux komiiekciB Co(Il), Cu(Il) i Mn(Il) Mo>kHa 3aCTOCOBYBATH 117151



inenTudikanuii cKkragy IUx KOMIJIEKCIB Ha IHIIUX OKCUIHUX HOCisgX. Po3pobieno katamnizatop ckaany MnCl2 /AB nis
CIIOPSIPKEHHS JIETKUX MIATPOHHUX PECHipaTOPiB i YCTAHOBOK CaHITApHOI OYMCTKHU MOBITPs. BcTaHOBNEH] aHaOTil
BJIACTUBOCTEN 3aKPIIUIEHUX Ha CUJIKaresi i pO3YMHEHUX METAJIOKOMILIEKCIB y peaklilii pO3KJaly 030HY, a TAKOXK
KOpeJisLii MK CTIMKICTIO i peakuiiiHOIo 3gaTHiCTIO imrperHoBanux MeClj2-j/SiO2-komnnekcis. [TokazaHo, 1o
OTpMMaHi MeTogamu afcop6uii Ta imnpernyBanHs MeXj2-j/SiO2-koMIIeKCH IpY BUBHAYEHUX CIiBBiJHOMEHHSIX
[Me2+]/[03] i [Me2+]/[X-] BUKOHYIOTb pPOJIb KaTali3aTOPiB HU3bKOTEMIIEPATYPHOT'O PO3KJIaly 030HY. Y BUIANIKy
iMnpernoBanux MnXj2-j/SiO2-koMIyieKciB 3i 30ibII€HHSIM CHiBBifHOMmEHH [Mn2+] /[O3] 3MiHIO€TbCS
CTexioMeTpisl peakuii. 3alTpOIIOHOBAHO MEXaHi3MHU PO3KJIaZly O30HY iMMOO1/Ii30BaHMMU Ta iMIIperHOBaHUMHU MeXj2-
j/SiO2-xomnekcamy, IO BKJIIOYAIOTh CTaii BHyTpimHbOChepHOro okucHeHHs: Me(Il) 030HOM, pO3BUTKY
pPaJuKasbHO-JIaHIIOr0BOI peakuii 3a yyactio OH-pagukana i BilHOBI€HHSI OKUCHEHUX KOMIIJIEKCHUX QOPM.
3anponoHOBaHO KiHETUYHI PiBHSIHHS, SIKi OIMCYIOTh 104YaTKOBI cTafii okncHeHHs1 Me(I) o3oHoM. TTokazano, 1o
aKTMBOBAaHE BYTi, IKe reHepye OH-pazyKaay Ipy B3a€MOJII 3 030HOM, IMOJIIITYEe KaTaliTUYHI BIaCTUBOCTI
MeCl2 /AB-koMILIeKCiB; ix akTUBHICTb y po3KJagi 0301y 3poctae B psigi CoCl2 CuCl2 MnCl2. Ctyninb
YIPOBA)XEHHS: OTPUMaHi B pOOOTi 1aHi BIPOBaKEHI Y IPAKTUKy Po60TU Kadelpy HeOPraHiyHoi Ximii Ta xiMiuyHoi
€KOJIOTii, pe3yJIbTaTi AOCIiI)KEHb BUKOPUCTOBYIOTLCS IIPY YUTAHHI crielkypcy "EKOJIOriYHnil KaTamnis" y po3aii

"@Qi3uK0-xiMiYHi OCHOBY OYMCTKH IOBITPS Bifl 030HY". CPepa BUKOPUCTAHHS: HEOPraHiuHa XiMisl.

2. Subject of Study: ozone in the reactions of its low-temperature decomposition by porous carrier supported
complexes of Co(II), Cu(Il), and Mn(II). Objective of Study: The objective of study is the ascertainment of
relationship between the composition of oxide carrier supported complexes of Co(Il), Cu(Il), and Mn(II) and their
reactivity in the low-temperature ozone decomposition. Research Methods: kinetic, adsorption, and spectral (EPR
and ESDR). Theoretical and Practical Results and Novelty: It is possible to use the ozone decomposition regularities
revealed and the methods developed for the prediction of effects of a Men+ nature, of thermodynamic activities of
ligands and water, and of a carrier nature on the composition and reactivity of complexes of Co(II), Cu(II), and
Mn(II) choosing efficient supported metal-complex catalysts for redox reaction where ozone is a reactant. The
values of both successive stability constants and partial kinetic constants obtained for immobilized and
impregnated MeXj2-j/SiO2 complexes can be used as reference ones. The distribution diagrams calculated for
SiO2-supported chloride complexes of Co(1I), Cu(Il), and Mn(Il) can be used for the identification of composition
for complexes of the metals supported on other oxide carriers. A catalyst of MnCI2 /AC composition has been
developed for the equipment of both light-weight cartridge respirators and apparatuses for sanitary air cleaning.
First, some analogies in properties of silica-supported and dissolved metal complexes as to the ozone
decomposition reaction as well as some correlations between stability and reactivity of the impregnated MeClj2-
j/Si0O2 complexes have been ascertained. As is shown, MeXj2-j/SiO2 complexes prepared by both adsorption and
impregnation methods can be the catalysts for the low-temperature ozone decomposition at the defined

[Me2+] /[O3] and [Me2+] /[X-] ratios. In case of the impregnated MeXj2-j/SiO2 complexes, the reaction
stoichiometry becomes different with an increase in the [Me2+]/[O3] ratio. Mechanisms of ozone decomposition
by the immobilized and impregnated MeXj2-j/SiO2 complexes have been suggested. They contain the following
stages: the intraspheric Me(II) oxidation by ozone, the chain-radical reaction with participation of OH radicals, and
the reduction of oxidized forms of the complexes. Kinetic equations describing initial stages of the Me(II) oxidation
by ozone have been proposed. As is shown, activated charcoals generate OH radicals in process of their interaction
with ozone and, thereby, improve catalytic properties of MeCI2 /AC complexes. The catalytic activity of the latter
increases in the order: CoCl2<CuCl2<MnCl2. Degree of inculcation: The data obtained in the work are applied to
the educational process in Department of Inorganic Chemistry and Chemical Ecology. They are used in special
course "Ecological Catalysis" in its topic "Physicochemical Principles of Air Purification to Remove Ozone". Scope
of Application: Inorganic chemistry.
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