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1. TigporeHnizaliis OKCH[iB ByIJIeLI0 4O METAHOJIY IIif BIIJINBOM Bi6paliliHO-aKyCTUYHUX KOJIVBAaHb

2. Carbon oxides’ hydrogenation to methanol under the vibration-acoustic oscillations’ influence

Pedepar:

1. TIponec rigporeHizauii OKCUAIB Byryiewo. BcTaHOBIEHHS BIIJIMBY BiOpalillHO-aKyCTUYHUX KOJIMBAHb Ha Nepeodir
peaxuii rigporeHisauii okcupis Byryento. Pisnko-xiMidHi METOIU AOCTIIKEHHS IPOAYKTUBHOCTI, CTPYKTYpH Ta
mopdosorii KatasnizaTopa y rpoieci rigporexisatiii okcuais Byrieno (iHppauepBoHa ClIEKTPOCKOIIis 3
nepetrsopeHHsM Qyp’e 3 IPUCTABKOIO MOPYIIEHOTr0 IOBHOTO BHYTPilIHbOTO Binoutts (FTIR-ATR),
HU3bKOTEMIIEPATypHA a7 /IecopOLiist a30Ty, CKaHyloua eJIeKTPOHHA Mikpockomnist (SEM) 3 eHeprogucnepciiiHoo
cnekrpockorieto (EDX), pentrenoduyopecuentHuii anainis (XRF), pentrenodasosuii aHanis (XRD),
TepmorpasimeTpuuHuil aHainia (TGA) ta gudepeniiiina ckanyoua kanopumetpis (DSC)), razoxpomarorpadiuHi
METOAM aHaJjli3y CKJIally BUXiIHMX PeareHTiB Ta IIPOAYKTIB peakujii. Briepiie BUKOHAHO CUCTEMATUYHI AOCiIPKEHHS
peaxkuii rigporenisarii 10 MeTaHoJy cyMmilIi OKCHiB Byriewo 3 BUCOKUM BMicTom CO2 (23,84 % mac.) min giero

BiOpaliliHO aKyCTUYHUX KOJIUBAHb i BCTAHOBJIEHO HaMOiIblI e(EeKTHUBHI XxapakKTepUCTUKU curHany (yactora 30 I'n,



¢dopma - MeaHp), 3aCTOCYBAHHS SIKUAX J03BOJIMIO Gislblle HDK BABIYI MiIBUIIATY IPOAYKTUBHICTb KaTasizaTopa (3a
ymoB 240 °C, 5,0 MITa, 6000 rog-1). Metogamu SEM 3 EDX, TGA /DTG, XRD Ta HU3bKOTEMIIEPATYPHO]
aj/pecopouii a30Ty NiATBEPAKEHO, 110 3aCTOCYBaHHS BibpaliiHO-aKyCTUYHUX KOJIMBAHb [103BOJISE rajbMyBaTH
peakuii BinkianaHHs ByIJleLlo Ha aKTUBHYX LIEHTPax JOCJIiIKyBaHOTo KaTanisaTopa. [IpiopurteT po3pooku

3axUIIEHO NaTeHTOM YKpaiHu Ha KOpucHY mojesnb. Cpepa BUKOPUCTAHHS — XiMiYHA TPOMUCIIOBICTb.

2. Carbon oxides’ hydrogenation process. Establishing the vibration-acoustic oscillations’ influence on the course
of carbon oxides’ reaction hydrogenation. Physicochemical methods for studying productivity, catalyst structure
and morphology in the carbon oxides’ hydrogenation process (Fourier transform infrared spectroscopy with
attenuated total reflection (FTIR-ATR), low-temperature nitrogen ad /desorption, scanning electron microscopy
(SEM) with energy dispersive spectroscopy (EDX), X-ray fluorescence analysis (XRF), X-ray diffraction analysis
(XRD), thermogravimetric analysis (TGA) and differential scanning calorimetry (DSC)), gas chromatographic
methods for analyzing the composition of the raw reagents and reaction products. For the first time, systematic
studies reaction hydrogenation to methanol of carbon oxides’ mixture with a high CO2 content (23.84 wt.%) under
the influence of vibration-acoustic oscillations were performed and the most effective signal characteristics
(frequency 30 Hz, shape - meander) were established, the use of which allowed to more than double the catalyst
productivity (under conditions of 240 °C, 5.0 MPa, 6000 h-1). SEM with EDX, TGA /DTG, XRD and low-temperature
nitrogen ad /desorption methods confirmed that the use of vibrational-acoustic oscillations allows inhibiting
carbon deposition reactions on the active centers of the studied catalyst. The development priority is protected by
a Ukrainian utility model patent. Field of use - chemical industry.

Jdep>kaBHHHM peecTpaniiiHuii Homep JiP:

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHM: OyHaMeHTasbHI HAyKOBI HOCIIIIPKEHHS 3 HAGLIbII
Ba)KJIMBUX MPOGJIEM PO3BUTKY HayKOBO-TEXHIYHOTI0, COLiaJIbHO-€KOHOMIYHOTI'0, CyCIIiJIbHO-TIOJIITUYHOTO,
JIIOACBHKOTO MOTEHLiaNy 1J1s1 3a6e3Me4yeHHs] KOHKYPEHTOCIIPOMOKHOCTI YKpaiHu y CBITi Ta CTAJIOr0 PO3BUTKY

CyCIIiJIbCTBA i Aep>KaBy

CrpareriyHuii NpiOpUTETHUH HAaNPSIM iHHOBALiMHOI Ais1IJIBHOCTI: OCBOEHHS HOBMX TEXHOJIOTIH
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