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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HaykoBi 3acagyu cTBOpeHHS 6i0LUAHUX XEMOCOPOLIIHO-(DiIbTPYIOUMX MaTepiasliB 3 aKkTUBHOIO iHJMKAlli€lo Ta

KaTaJli3aTopiB 115 3aC006iB iHOUBIAYaIbHOTO 3aXUCTY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Scientific basis for the creation of biocidal chemisorption-filtering materials with active indication and catalysts
for personal protection

Pedepar yKpaiHCBKOIO:

[TpoeKT HampaBJieHO Ha CTBOPEHHSI CTBOPEHHSI HAYKOBUX 3acaj, pO3p0o0KU BUCOKOe(EKTUBHUX KaTali3aTopiB
HU3bKOTEMIIEPATYPHOIO OKUCJIEHHSI MOHOOKcuy Byrienio (KHO-CO), a Takox 6ioLuIHUX XEMOCOPOLiIIHO-
¢inbTpyrounx marepianis (BXCOM) 3 aKTUBHOIO iHAMKALI€I0 AJ1 CIIOPSIAKEHHS IIPOTUTAa30BUX KOPOOOK 3ac06iB
iHOMBiAyaIbHOTO 3aXUCTY OpPraHiB nuxaHHs. [JOCIiIKeHO BIUIUB CTPYKTYPHUX Ta (Pi3MKO-XiMIUHUX BJIAaCTUBOCTEN
SiOq, AloOn Ta ueouitiB NaA, KA, NaX Ha akTUBHICTb KaTasizaTopiB Hu3bKoTeMIiepaTypHoro okucHeHHs: CO. JloBeieHo,
110 aKTHBHICTb KaTaJi3aTOPIB 3aJIEXKUTh Bif] IOPUCTOCTI, IUTOMO] IO, CTYIIE€HS rifgpaTalii Ta KUCJIOTHO-
OCHOBHUX BJIACTMBOCTEN HOCIs. LleosiTu xapakTepusyThCs BUCOKOIO CIIOPIIHEHICTIO 40 BOLY TA HASIBHICTIO
OCHOBHUX LJ€HTPIB JIbIoica, OKCUAHI HOCIi TPOSBJISIIOTE KUCJIOTHI BIACTUBOCTI Pi3HOro Tuily. Ha 11eosliTHUX HOCISX
sokanizauig Pd(II) i Cu(ll) oomexxye cuHepreTuuHuil edgekr, Togi gk SiOn ta AlnOn 3a6e311euyoTh BUILLY KaTaJiTUIHY
akTuBHiCTb. KaTasnizaTopu Ha OCHOBI cuitikaresis cTabiIbHO NPaLOIOTh IIPU BOJIOrocTi 30-98 % i BifHOBIIOOTH
aKTUBHICTb MiCJIS CYIIiHHS. BCTaHOBIEHO 3aKOHOMIPHOCTI BIJIUBY HOCIS1, BOJIOTOCTi Ta TEMIIEPATyPU Ha KiHETUKY
okucHeHHs1 CO. Po3po6sieHo pekoMeHAalii o0 BUOOPY HOCIIB Ta yMOB eKCILTyaTallii 715 IiABUILIeHHS
e(PEeKTHUBHOCTI Ta 3HWKEHHS BUTPAT AOPOTOL[iHHUX METaJIiB. 3a pe3ysbTaTaMU y3arajJbHEHHS JaHUX JIiTepaTypHUX
OO XiMiIKO-TOKCHKOJIOTIYHMX BJIACTUBOCTEN aJIKijIaMiHIB Ta iX peakuiiiHoi 3maTHOCTI o0 Kucaux rasis (SO2)
3[1ifICHEHO OOI'DYHTYBaHHS BUOOPY €TaHOJIAMIHIB Ta iX LIUTPATIB SIK IPEKyPCOPIB /1J151 BUTOTOBJIEHHSI XEMOCOPOEHTIB.
3acTocyBaHHS BOJHUX LATPATiB MOHOETAHOJIAMOHIIO IIPU IPOCOYYBAaHHI BOJIOKHUCTOTO BYTJIELEBOIO HETKAHOTO
Marepiany J03BOJIMIO OTPUMATH XeMOCOPOLiiiHO-DinbTpytodi maTepianu (XCOM), 3naTHI NOTIMHATY SIK KUCJI
(SO2) ta ocHoBHi (NH3) rasu, Tak napu opraHiyHux cnosuyk (C6H6 Ta CH30H). 15 peectpatii 3MiHM 3a6apBiieHHS
noBepxHi iHpukaTopHOro XCOM 3anrpornoHOBaHO ra30NuUII03aXUCHI peciipaTopy CopsIpKaTi po3pobaeHuM

6JIOKOM aKTMBHOI iHAuMKalii. Po3pobyieHa Moesnb ra3onunao3axrucHOTO peCIipaTopy.

Pedepar aHIJIiHCBKOIO:

The project is aimed at creation of scientific foundations of development of highly efficient catalysts of low-
temperature carbon monoxide oxidation (CLO-CO) as well as biocidal filtering chemisorption materials (BFCSM)
with active indication for equipping gas-proof boxes for personal respiratory protective equipment. The influence
of structural and physicochemical properties of SiOn, AlnOg, and zeolites NaA, KA, NaX on low-temperature CO
oxidation catalyst activity was studied. It was demonstrated that catalyst activity depends on porosity, specific
surface area, hydration level, and acid-base properties of the support. Zeolites show high water affinity and Lewis
basic centers, while oxide supports exhibit different acidic properties. On zeolite supports, Pd(II) and Cu(II)
localization limits synergistic effects, whereas SiOo and AloOn provide higher activity. Regularities of the influence of
support type, humidity, and temperature on CO oxidation kinetics were established. Recommendations were
developed for support selection and operational conditions to enhance efficiency and reduce precious metal
consumption. Based on the results of generalizing of literature data on the chemical and toxicological properties of
alkylamines and their reactivity towards acid gases (SO2), justification of the choice of ethanolamines and their
citrates as precursors for the production of chemisorbents was carried out. The use of aqueous
monoethanolammonium citrates in the impregnation of fibrous carbon nonwoven material made it possible to
obtain chemisorption-filtering materials (CSFM) capable of absorbing both acidic (SO2) and basic (NH3) gases, as



well as vapors of organic compounds (C6H6 and CH3OH). To register the change in the color of the surface of the
indication FCSM, it is proposed to equip gas-dust respirators with a developed active indication unit. A model of a
gas-dust respirator has been developed.

Inpekc YIK: 628.5:331.45, 628.5:614.89, 628.5:331.45, 628.5:614.89, 614.894.3:614.891.3
Koau TemaTHYHHX PYOPHK: 86.23.13, 86.23.15
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BOo#HMX po3unHax. Opeca: OHY imeHi I. I. Meynukosa, 2025. 36 c. (HayK. KepiBH. — A.X.H., tpod. Xoma P.€.)

AKT [IpO BUTOTOBJIEHHS NOCJIIHUX 3Pa3KiB XeMOCOPOLiIiHOro QinbTpytouoro marepiany-amdoiniry (XCOM-A)

AKT IIpO BUTOTOBJIEHHSI JOCJIiZHMX 3pa3KiB 6JIOKiB aKTUBHOI iHIWKALii.



[IpoTokoJs npoBeeHHS 1ab0PAaTOPHUX BUIIPOOYBaHb AOCIIIHUX 3Pa3KiB XEMOCOPOLIITHOTO QiNbTPyI0YO0ro

Mmarepiany-amooriry (XCOM-A)

AxT BripoBagpykeHHs Bif 25.11.2025. TOB «Tpanc-Cepsic»

Akt BripoBazpkeHHs Bif 03.12.2025. TOB «Artosio ['panym»

Akt BrpoBazpkeHHs Bif 05.12.2025. [TpAT «YKPT'PADIT»

TexHiuHe 3aBOaHHS HAa BUKOHAHHS JepkoomkeTHoi TeMu N© 621 «HaykoBi 3acany cTBOpEHHS 6ioLuIHNX

XeMOCOPOLiHO-PiNbTPyIOYNX MaTepiajiB 3 aKTUBHOIO iHAMKALIEI0 Ta KaTasli3aTopiB [1Jis1 3ac006iB iHOUBIAyaIbHOTO

3aXUCTy»

TY YV 32.9-02071091-017:2025 PecnipaTop npoTunuioBuil Gpinsrpyrounii «Kepu»

TY ¥V 32.9-02071091-033:2025 ITiBMacku QinbTpyBajbHi Bifl aepo30J1iB (pecnipaTopu) «AHTapec»

X. 3aKJII0YHI BiZOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0-BHKOHABILiB
benbkoBcbka TersgHa CepriiBHa
Bartpans Onena CepriiBHa

Bopzincekuii Cepriii BaneHTUHOBUY
(k. x. H., 02.00.03)

[Tepnosa Osibra BikTopiBHA
(x.x.H., goueHT, 02.00.11)

Pakutcbka TeTrsiHa JleoHimiBHa
(m. x. H., npodecop, 02.00.01)

PumameBcekuit Osekcangp ApKaziioBuy

PycakoBa Mapis [OpiiBHa
(k. 6. H., go11., 03.00.07)

CemenoB KocTsHTUH IBaHOBUY

(K. ¢.-M. H., cTapIINi1 HAYKOBUH CITiIBPOOITHUK)

CrpamHoBa IpuHa BasieHTHHIBHA
(k. T. H., CT.H.C., 03.00.20)

Qenbko Hanisa PemopiBHa
(k. x. H., goueHT, 02.00.03)

Xoma Pycian €BreHinosny
(m. x. H., mpodecop, 02.00.01)

[ManomwHuk Banepig BonogumupisHa

BignoBigasibHuUI 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

Peectparop

Tpy6a BsiuecnaB IBaHOBUY
1. 10. H., 12.00.03

Pariko Ipuna BonogumupisHa, Bostosay Osibra BayecsasiBHa

+380964993688

FOpuenko Tetsna AHaTosiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




