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1. TeopeTryHi i TEXHOJIOTIYHI OCHOBY BUPOOHUIITBA Ta €KCILTyaTallii epeKTUBHUX CIiBOCAIPKEHUX KaTasi3aTopis 6a-
raTolinbpoBoi KoHBepcii okcunry kap6ony(Il)

2. Theoretical and technological bases of manufacturing and exploitation of efficiente coprecipitated catalysts of
mul-tipurpose carbon monoxide conversion

Pedepar:

1. O6'exT mocnifKeHHs: yHi(iKOBaHi TEXHOJIOrII Oflep>KaHHSI HOBUX KaTasli-3aTopiB rpynu Cu-Zn-Al 3 nosinmeHumn
eKCIUlyaTallilHUMU BJIaCTUBOCTSIMU. MeTa oCiI>KeHHs: po3p0o0OKa HayKOBUX OCHOB YHi(iKOBaHUX TEXHOJIOTIN
BMPOOHHUIITBA HOBMX BUCOKOAKTUBHUX KaTaslidaTopiB 6ararouisbosoi kousepcii CO i cuHTe3-ra3y 3 MiJBUIeHUM
TepMiHOM €eKCIUlyaTalii, o 3a0e3Me4nTh MaTepiao30epesKeHHs, IMIIOPTHY 3aMillleHiCTb i KOHKYPEHTHY 3[IaTHICThb
BiATIOBiIHOI KaTani3aTOPHOI NpoAyKLii. MeTony nociKeHHs Ta anapaTrypa: peHTreHopa3oBuil Ta
PEHTIeHOCTPYKTYPHUII aHasli3y, BUCOKOTEMIIepaTypHa peHTreHorpadis B peakLilHUX yMOBax, TEPMOTpaBiMeTpisl B
NOBITPSHIN Ta iHEPTHIN aTMOcdepi, PTyTHA IOPOMETPIisl, aTOMHO-a6COPOLifiHA CIEKTPOMETPIsl, PEHTTE€HIBChKa
(ryopeciieHTHA CIIEKTPOMETPis, BUMipIOBaHHS 3arajbHOi MMTOMOI IOBEPXHI 110 HU3bKOTEMIIEPATYPHill afcopoLii

azoty metonoM BET, imnysibcHUi xpoMaTtorpadiuyHuil MeToJ, BUMIPIOBaHHS TMTOMO] ITOBEPXHI Mifi 1o



HU3bKOTEMIIEPATYPHIN XeMOCOPOLii KUCHIO, BUMiIPIOBaHHS aKTUBHOCTI KaTali3aTOpPiB Ha JJaOOPaTOPHUX YCTAHOBKAX
3a TUCKiB 1o SMITa. TeopeTuuHi i mpakTHU4Hi pe3yabTaTu: c)OPMOBaHi TEOPETUYHI MiIX0n1, pO3pO0JIEeHi i
BIIPOBA/I>)KE€Hi TEXHOJIOTII oflep>KaHHs i BUKOPUCTaHHSI criiBocamykeHux Cu-Zn-Al-kaTtasnizaTopis 3a6e3rnednnin
peaizallilo EKOHOMIYHOI i THyYKOI TeXHOJIOTii BUPDOOHMLTBA OCTaHHIX, €(PEKTUBHOI 0gHOCTaAiHOi KoHBepcii CO B
peakropax 3 TIT, xousepcii CO 3 HU3bKOIO KOHLIEHTpPALLi€l0 MO6IYHOr0 METAaHOJIy, KEPYBAHHSI CIIiBBiIHOIEHHSIM
IME /mMeTaHo Ipu cyMillleHOMY CHHTe3i Ha 6ipyHKLiOHaNbHUX KaTasidaTopax. HoBU3HA: CTBOpPEHi HAyKOBi OCHOBU
yHi(iKOBaHUX TEXHOJIOTi!l IPUTrOTYBaHHS HOBUMX BUCOKOAKTUBHMX KaTajli3aTopiB 1iinboBoi KoHBepcii CO i cuHTe3-
razy. CTymninp ynpoBajpkeHHs: Po3po6yieHa TeXHOJIOriss BUTOTOBJIeHHS KataidaTopa KoHBepcii CO (CHK-2)
BripoBamykeHa Ha [I1 "TII'M3”. TexHosorii BUurotossieHHs KarasnizatopiB kousepcii CO (CHK-2) i 6idyHk1ioHanpHOrO
karasuizaropa cuHTedy IME ta metanosny (CHM-Y-mopudikosanuit) Bnposaaxeni Ha TOB "HITK "Ansuro-KC”; npu
LIbOMY P€aji30BaHO FHY4YKUI TEXHOJIOTIYHUI IPOLieC BUPOOHMLTBA LIUX KaTali3aTOPiB B paMKax O Hiel
TEXHOJIOTi4HOI J1iHii. HOBI KaTanisaTopu yCHilHO €KCIUIyaTYyIOTbCS Ha MiANpueMCcTBax YKpainu, Pocii, binopyci,
JIutBu. TEXHOJIOTiI0 IPUCKOPEHOTO BiIHOBJIEHHS KaTajli3aTOPiB Peali30BaHO Y NPOMUCTIOBUX peakropax CHIII]
"O6'eqgHanHs A3o1”, BAT "PiBHeA3oT1”, BAT "JINMHOC”, BAT "HAK "Azot”, BAT "Akpon”, BAT "T'ponHoA30T”, AT
"ACHEMA”. Po3po6ieHi METOIMKY TeCTyBaHHS KaTasi3aTopis 3acTocoBytoTbCsl y BAT "HUIATI-KATAJIM3ATOP” ta B

IncTuTyTi Katanisy CB PAH. I'asny3b BUKOPUCTaHHS: XiMiYHA TPOMHUCIIOBICTB.

2. Object of the investigation: unified technologies of obtaining new catalysts of Cu - Zn - Al group with improved
operating properties. Aim of the investigation: designing scientific bases of unified technologies of producing high
ef-ficient CO and syngas catalysts with longer working life which allows to ensure material saving, to substitute
import catalysts for home-produced ones, to increase raise competitive ability of home-produced catalysts.
Methods of the investigation and apparatus: X-ray phase and X-ray (diffraction) analyses, high-temperature
radiography in reaction condition, termogravimetry in air and inert atmosphere, mercury porometry, atomic
absorption spectrometry, roent-genofluorescence spectrometry, measuring total specific surface of catalysts
according to low - temperature of nitro-gen absorption by using of BET method, impulse chromatographic
method of measuring specific surface of copper ac-cording to low-temperature chemisorption of oxygen,
measuring catalysts activity on laboratory installation under the pressure up to 5MPa. Theoretical and practical
results: developed theoretical approaches designed and introduced technologies of produc-ing and using Cu - Zn -
Al coprecipitated catalysts have provided efficient and flexible technological manufacturing process of the ones,
efficient CO one-stage conversion in the reactors with the SDM, CO conversions with low con-centration of by-
product methanol, the control of DME /methanol relation at combined synthesis by using bifunc-tional catalysts.
Novelty: scientific basies of unified processes of preparing new high-active catalysts for CO and syn-gas end
conversion have been designed. Introduction degree: the developed technology of the catalysts manufacturing of
CO conversion (SNK - 2) has been employed at SE "PGMF". The technologies of the catalysts manufacturing of CO
conversion (SNK - 2) and bifunc-tional catalysts of DME and methanol synthesis (SNM - 4 - modified) have been
introduced at STC "ALVIGO-KS", a flexible manufacturing process of SNM- U, SNK - 2, SNM - U-modified having
been designed within one techno-logical line. New catalysts are successfully applied at the enterprises of Ukraine,
Russia, Byelorussia, Lithuania. Ac-celerated catalysts recovery technology has been applied at industrial reactors
of SSIC "Azot Association", OJSC "RivheAzot", JSC "LINOS" , JSC "NAK Azot", JSC "Acron", JSC "Grodno Azot", SC
"ACHEMA". The developed test techniques of catalysts are applied at JSC "NIAP-Catalysts" and at the Institute of
catalysis SD RAS. Object branch: chemical industry.
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