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1. ®i3uKo-XiMiuHiI OCHOBHU i TEXHOJIOTIi IPUTOTYBaHHS Ta pereHepalii HaHOCPiOHMX KaTasli3aTopiB OfepsKaHHs
dopmanberiny

2. Physicochemical fundamentals and technologies of production and regeneration of nanosilver catalysts of
metanol production

Pedepar:

1. O6'exT mocaimKeHHs: Qi3rKO-XiMidHi OCHOBU i TEXHOJIOTII IPUIOTYBaHHS Ta pereHepallii HAHeCeHUX HaHOCPIOHUX
KaTaJizaTopiB ofepkaHHs popManbpieriny. Meta qociiKeHHs: po3pooka (izuKO-XiMiYHMX OCHOB i TEXHOJIOTIN
IIPUTOTYBaHHS Ta PereHepalii Hu3bKOKOHLEHTPOBAaHMX HAHOCPIOHMX KaTasi3aTopiB OKUCHOI KOHBEPCii METAHOIY Y
dbopmasnbgerin, sKi He CyIPOBOIPKYIOTbCSI BUKMIAMU HITPO3HUX Ta3iB B LOBKIJJIS, 3 BAKOPUCTAHHSIM HOCIS 3
CHPOBMHHUX pecypciB YkpaiHu. MeToniy OOCiIpKeHHS: peHTTeHOCTPYKTYPHUM, peHTTeHOPa30BUil, Mac-
CIIEKTPOCKOIIYHUI, €JIEKTPOHHOMIKPOCKOIIIYHUH i PEHTT€HIBCBKOT'O (POTOEIEKTPOCKONIYHOIO aHali3y,
HU3bKOTEMIIEPATYPHOI aficopo1iii a30Ty, pTYTHOI IOPOMETPii, XpoMaTorpadiuHuil, KOHAYKTOMETPUYHNUI,

[IOTEHL[iOMETPUYHUH, TUTPUMEeTpUYHUI. TeopeTnyHi i IpakTU4HI pe3ysbTaTh: po3pobJiieHi KiHeTUYHi i MaTeMaTUyHi



MOJeJli: TPOLLeCY OKMCHOI KOHBEPCii MeTaHoiy Y GOpMasberil], BUTyTOBYBaHHS IPMBHECEHUX JOMIIIOK i
HaBYTJIEIIOBaHHS CPiOHOrO KaTasi3aTopa; a TaKOK HOBI TEXHOJIOTIYHi IpolecH i pecypcosbepirarwdi TeXHOJIOTii
IIPUTOTYBaHHS Ta pereHepalii BignpauboBaHMX KaTali3aTOPIB, 110 HE CYIIPOBOAKYIOTbCS BUKAIAMU HITPOreH
OKCHIiB i O3BOJISIIOTh CKOPOTUTH B 2,5 pa3u BKJIQZIEHHS CPi6Jia i B CTiZIbKY X pasiB 30ibUIUTHA TPUBAJIICTb HOTO
eKCIuTyaTalii, po3po6ieHO CKJaT, i TEXHOJIOTII0 HOCis cpibia 3 CMpOBUHHUX pecypciB YKkpainu. HoBusHa: CTBOpEHO
($u3MKO-XiMiYHI OCHOBU NPOLIECY OKUCHOI KOHBepCii MeTaHOy y popMaibaerisi, 00IPyHTOBAaHO HEMOSKJIMBICTh
MoaupikyBaHHS cpibsa Oy[b-sSIKUMU MeTajlaMy abo ix OKCUiaMy, 3alIpOIIOHOBAHO MapasesibHU MeXaHi3M
MIPOTIKaHHA MIPOLECY OKMCHOI KOHBEPCIi, MO€HAHUH 3 BiJIbHOPAJUKaJIbHUAM, 3alIPOIIOHOBAHO MEXaHi3M
Ile3aKTHBallii CpiOHMX KaTasi3aTopiB, 06yMOBJIEHUH H10ro HaByrieloBaHHIM (40 %), nepopmaliiero KpucTanigyHoi
I'paTku i 36inbIIEHHSIM MiHiMaJIbHUX PO3MipiB 3epeH cpibiia (47 %), a TAKOX i IPMBHECEHHSIM IOMIIIOK (13 %).
Cryninb BIPOBAIKEHHS: pO3pO06JI€Ha TEXHOJIOTisI IPUTOTYBAaHHS HAHECEHOIO HU3bKOKOHILIEHTPOBAHOTO
HaHOCpibHOro KaTanizaTopa BrpoBamkeHa Ha CITIIT "CeBeponoHe bkl A30T", TEXHOJIOTIS 3K pereHepartii
BiAiIpalbOBaHMX KaTajli3aTOpPiB MPOoiilIa IPOMUCIIOBI BUIPOOYBaHHS Ha TOMY X nignpuemctsi. Y HTY "XI1I"
Pe3yJbTaTU JOCIiIKeHb BUKOPHUCTOBYIOTHCS B Y460BOMY Ipoleci Ha Kadenpi "3arasbHa Ta HEOPraHiyHa XiMis"
02.00.01 npu BuksIaai Ximii MeTasnivHUX eJeMEHTIiB Ta Ha Kadenpi "TexHOJIoris HeOPraHiYHUX PEYOBUH, KaTali3y i

ekoJiorii” 05.17.01. Tany3b BUKOpUCTaHHS: XIMiYHA TPOMUCIIOBICTb.

2. Object of the research: physical and chemical bases and technologies of production and regeneration of the
deposited nanosilver catalysts for formaldehyde production. Aim of the research: development of physical and
chemical bases and technologies of production and regeneration of lowconcentrated nanosilver catalysts of
oxidizing methanol conversion to formaldehyde, that are not attended with the nitrose gases release in an
environment, with the use of carrier from the raw material resources of Ukraine. Methods of the research: X-ray,
phase, spectroscopic, HRTEM analysis, BET and mercury pore measuring, chromatographic, conductometry,
potentiomety, titrimetric. Theoretical and applied results: kinetic and mathematical models were worked out:
process of oxidizing methanol conversion to formaldehyde, lixiviating of infused admixtures and carbonization of
silver catalyst; and new technological processes and resource saving technologies of production and used catalysts
regeneration, that are not attended with the nitrose gases release and allow to shorten silver content and to
increase it's lifetime duration in 2,5 times; the composition and the technology of carrier for silver made frome the
raw material sources of Ukraine were worked out. Novelty: physical and chemical bases of process of oxidizing
methanol conversion to formaldehyde were created; impossibility of silver modification by some metals or their
oxides was validated; the parallel mechanism of the process of oxidizing conversion, combined with free-radical,
was offered; the mechanism of silver catalysts deactivation, conditioned by its carbonization (40 %), by
deformation of a crystalline grate, by increase of minimal silver grain size (47 %), and by infused admixtures (13 %)
were offered. Appliance degree: the worked out technology of the deposited nanosilver catalysts is implemented
on "Severodonetsky Azot", technology of used catalysts regeneration passed industrial tests at the same
enterprise. In NTU "KhPI" Results of the research are used in an educational process of a department "General and
inorganic chemistry” 02.00.01 in teaching chemistry of metallic elements, and of a department "Technology of
inorganic substances, catalysis and ecology" 05.17.01. Field of the use: chemical industry.
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