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cynb(ypy Ta po3KJalaHHS 030HY

2. Bentonites modified with Pd(II) and Cu(II) compounds in the reactions of carbon monoxide and sulfur dioxide
oxidation and ozone decomposition

Pedepar:

1. Y puceprauiiiHiil pob0Ti PO3B’si3aHi aKTya/IbHI TEOPETUYHI Ta IPAKTAYHi 3aa4i: 3iCTaByIeHi BJIACTMBOCTI
BiTun3HsAHUX 6eHTOHITiB ['op6cbkoro (IT-Bent(I)), Kiposorpaacskoro (I1-Bent(K)) ta Jamykoscbkoro (I1-BeHt([l))
POZOBULY i HA IPUKJIAZi OCTAHHBOTO Po3p0o0bJeHi Gi3uyHi Ta XiMiUHI METOIM LiiJIeHANpaBIeHOro PeryoBaHHs
(}i3nKO-XiMiUHUX Ta CTPYKTYPHUX XapakrepucTuk I1 beHT([l), cepen sikux repmiunmii (300 Bent(Il)),
rigporepmanbiuil (H20-BenT(]])), KUCTIOTHO-TEPMAJIbHUI 32 YMOBHU BapilOBaHHs 4acy KOHTAKTYy (0) 3paskKiB
oenronity 3 IM HNO3 (1H-Bent([l)-0) Ta koHyenTpauii HNO3 Big 0,25 go 6 mosb/n npu o = 1 rog. (X oH-Bent()-1), a
TaKOX iHTepKassLlis nosirinpokcokariony amominito All3 (Al-PILC). Haii6inbu nieBuMu crnoco6amu € KUCIOTHO-
TepMaJIbHUM Ta iHTEPKAJALis MOJIrigpoKcoKaTiony All3. BcTaHOBIIEHO, 0 aKTHMBHICTb KAaTaTiTUYHUX KOMIIO3ULLiN
K2PdCl4-Cu(NO3)2-KBr/ B peakuii OKNCHEHHSI MOHOOKCULy KapOOHY 3aJI€KUTb Bifl TOXOIPKEHHSI Ta CIIOCO0Y

MoauikyBaHHs 6eHTOHITY. OTPUMaHi HACTYIIHI pSAX aKTUBHOCTI 3aKPiIlJIEHUX Ha HOCISX ( ) KylIpyM-TiajalieBUX



komIuiekciB BifHOCHO I1-Bent([l): [1-Bent() oo I1-Bent(K) o [T-bent('); [1-bent() ~ 300 bent(1l) << H20-Bent([); I1-
Bent([l) oo 1H-Bent(1)-0,5 > 1H-Bent(1)-1 > 1H Bent(1)-3 = 1H-benT(1)-4 =~ 1H Bent(1)-6; [1-BenT() <<0,25H-
Bent([)-1 < 0,5H-BenTt(1)-1 < 1H-Bent(I)-1 < 3H-Bent(ll)-1 < 6H-Bent(ll)-1. loBeneHO, 1110 TibKY KOMIIO3ULLisl
Pd(II)-Cu(Il) /6H-benT(1)-1 npu 3afaHux CHiBBiJHO-IIE€HHIX KOMIIOHEHTIB 3a6€e31e4yye BUCOKY CTYIIiHb

nepetBopeHHs CO (96 %), 3a sikoro 0 I'TIKCO (20 mr/m3). Pozpob6iieHa (pisuko-xiMiuHa Mozieib BUGOPY NPUPOJAHUX

Ta MOoU(IKOBaHUX OEH-TOHITIB B IKOCTi HOCIiB KoMIlsiekcHuUX crioyk Pd(II) i Cu(Il), mo BusBASIOTh KaTaliTU4HI
BJIACTUBOCTI B peaKliisix HU3bKOTEeMIIepaTypHOro (TeMIlepaTypa HaBKOJIUIIHBOTO cepeio-BuIa) okucHeHHs CO,

SO2 i posknamanns O3. 3aIpONIOHOBAHO CMOCIO BUTOTOBJIEHHS KaTajlizaTopa HU3bKOTEMIIEPATYPHOTO OKMCHEHHS
MoHooKkcuny kKap6ony KHO-CO /6H-BenT-1 151 BUKOPUCTaHHS B MAaTPOHUX pecripaTopax tumly «[lnaran» (TY'VY
28.2-01530125-038:2015). Ha xartanizatop poskiananss o3oHy KH-O3 /T BeHT po3po6JieH0o TpoeKT TexHiYHuX

YMOB.

2. The dissertation work has accomplished some actual theoretical and practical tasks: the properties of bentonites
from three different Ukrainian deposits (Gorbskyi (N-Bent(G)), Kirovogradskyi (N-Bent(K)), and Dashukovskyi (N-
Bent(D)) were compared and the latter, i.e. N-Bent(D), has been used in order to demonstrate some methods of
purposeful regulation of its physicochemical and structural-adsorption parameters. These methods included
calcination at 300 oC (300-Bent(D)), boiling in distilled water (H20-Bent(D)), boiling in 1 M HNO3 over different time
periods (o) (IH-Bent(D)-n) or at different HNO3 concentrations (from 0.25 to 6.0 mol /L) and o = 1 h (X oH-Bent(D)-1),
and intercalation of aluminum polyhydroxy cation, Al13 (Al-PILC). The most efficient methods are boiling in nitric
acid and intercalation of Al13. Catalytic activities of the K2PdCl4 Cu(NO3)2-KBr/N-Bent compositions in the
reaction of CO oxidation have been found to depend on the bentonite origin and the method of its modification.
The following orders of activity of all Cu(II)-Pd(Il)/ compositions compared to the Cu(II)-Pd(II) /N-Bent(D)
composition have been determined: N-Bent(D) << N-Bent(K) < N-Bent(G); N-Bent(D) = 300-Bent(D) << H20-
Bent(D); N-Bent(D) << 1H-Bent(D)-0.5 > 1H-Bent(D)-1 > 1H-Bent(D)-3 = 1H-Bent(D)-4 ~ 1H-Bent(D)-6; N-Bent(D) <<
0.25H-Bent(D)-1 < 0.5H-Bent(D)-1 < 1H-Bent(D)-1 < 3H-Bent(D)-1 <6H-Bent(D)-1. It has been found that only Pd(II)-
Cu(Il)/6H-Bent(D)-1 with the given com-ponent ratio provides sufficiently high CO conversion of 96 % and,
consequently, CO concentration at the reactor outlet below 20 mg/m3, MPC for working area air. The
physicochemical model permitting selection of natural and modified bentonites as supports for Pd(II) and Cu(II)
coordination compounds catalytically active in the reactions of carbon monoxide (CO) and sulfur dioxide (SO2)
oxidation and ozone (O3) decom-position at ambient temperatures has been developed. A new method for
preparing a catalyst for low-temperature carbon monoxide oxida-tion KNO-CO/6H-Bent-1 has been suggested.
The catalyst was recommended for applica-tion in “Platan” type cartridge half-mask respirators (TU U 28.2-
01530125-038:2015). A draft documentation describing a catalyst for O3 decomposition, KNO-O3 /N-Bent, has
been developed.
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