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Katanus B xummuyeckomn
U HehTeXUMMNYECKON NPOMBILLIEHHOCTU

NweHko E.B., Augpywkesuy T.B., Monosa I.f., Yecanos 10.A.,
Mnsacosa JI.M., NweHko A.B., Kappaw T.10., JosnuTo-

a J1.C. BamaHue ycnoBuit cuHTe3a Ha (hopmupoBaHme

ta3osoro coctaBa MoVTe(Nb)-okcupHoro Karanusa-

TOpa AN OKUCNUTENIbHBIX NPeBpalLeHnit nponaxa .... 7

3ameHa [OpOroro MponuneHa Ha nponad, Tpebyolwas pa3paboTku
KaTann3aTopoB MpPAMOro OKUC/EHUS NponaHa B aKPUAOHWUTPUN —
BaKHas M He[OCTAaTOMHO WUcCnefoBaHHas npobnema. MHorokommno-
HeHTHble Mo,V Te,Nb, OKCMAHbIE CMCTEMbI MEPCMEKTUBHbLI B OAHO-
CTafMiHOM OKWUCNUTENbHOM aMMOHOM3E NPONaHa B akpUNOHUTPUI.
HecmoTps Ha 60/blioe BHMMAHME Pas3NuyHbIX aBTOPOB K MeTOAaM
NPUroTOBNEHMA TaKNX KaTannM3aTopoB, He JOCTUrHyTa BOCNPON3BOAM-
MOCTb MUX (PU3NKO-XMMUYECKWUX U KaTaluMTUYecKux CBOMCTB. B uenax
ONTUMMU3aALUN TEXHONOTUM CUHTE3a KaTanu3aTopa B paboTte U3yueHo
BNUAHWE cnocoba CylKN BOJHON CYCMEH3UU UCXOAHBIX COeMHEHNIA
(BbIMapuMBaHMeM MM PacnbIINTENbHON CYLKOIA) Ha (hopMupoBaHue
Mo4Vq3Teq 23(Nbg 1,)-0KcnaHoro KaTanusaropa. MokasaHo, 4To MeTof
CYWIKM ONpeAensier XMMUYecKuin u a3oBblil COCTaB TBEPAbIX Npef-
LIeCTBEHHNKOB KaTanu3atopos u (opmuposaHue $ha3oBoro cocrasa
KOHEYHOro KaTanusaTtopa npu BbICOKOTEMMepaTypHoii obpaboTke.
Wcnonb3oBaHue MeTopa pacnbiNUTeNbHON CylKkn obecneynBaet Tpe-
GyeMble HU3MKO-XMMUYECKME XapaKTEPUCTUKM KaTanu3atopa (yaenb-
HYI0 NOBEPXHOCTb U (ha30Bblit COCTaB), ONpefensiole BbICOKMe aK-
TUBHOCTb U CENEKTUBHOCTb B PeaKLun CeNeKTUBHOrO npespalleHuns
nponaHa. Takue KaTanu3atopbl COAepxaT [Be KpUCTannnyeckue
tasbl — opropombuyeckyio M1 1 rekcaroHanbHyio M2 B onTUManbHOM
COOTHOWeHMM 3:1.

KnioyeBble cnoBa: nponaH, OKUCIUTENbHbBIA aMMOHONN3, aKPUIOHUT-
pun, npekypcop, MoVTeNb-okcuaHsii katanusarop.

Conosbes C.A., Kupuenko MM./. Pa3paboTka CTpyKTy-
pPUPOBAHHOrO KaTanu3aropa ANA CeNIeKTUBHOr0 BOC-
ctaHoBnenua 0, sogopoaom B npucytcreuu NO... 13

WccneposaHo BausHue npomotopa (Pd), moguduumpyiowmx fobasok
oKkcupos pepkosemenbHoix (Lay05, Ce0,) n nepexopbix (NiO, Cu0)
MEeTaNNoB Ha akKTMBHOCTb kaTanusatopa Co;0,/KOpAMepUT B peakum-
Ax BocctaHoBnenus 0, u NO Bogopogom. MokasaHo, 4to BBepseHue Pd
u okcupos P3M B coctaB OKCMBHOKOGANLTOBOTO KaTanu3atopa npu-
BOJIMT K NOBBILEHMIO €r0 aKTUBHOCTM B peakuuax H, + 1/20, — H,0,
2H,+2N0 — N, + 2H,0 1 pocTy ceneKTMBHOCTH NpK BOCCTAHOBAEHMUN
kucnopopa BopsopofoM B npucytcteum NO BCeacTBue, BO3MOXHO,
YMeHbLIEHUS NMPOYHOCTU CBA3U KMCNOPOAA C MOBEPXHOCTbIO U 06pa-
30BaHNA HU3KOTeMNepaTypHOi (OpMbI KMCNOPOAa, KOTOpas OTCyTC-
TBYET Y HENpOMOTMPOBAHHOMO OKCWUAHOKOGANLTOBOTO KaTanu3aropa.
PaspaboTaH cTpyKTypuUpoBaHHblit katanusarop Pd-Co;0,-La,05/kop-
AVEepUT, KOTOPbI NO aKTUBHOCTM U CENEKTUBHOCTU B NpoLiecce BOC-
CTaHoBNeHus kucnopoga B npucytcteun NO, TepMUYECKOi CTOMKOCTH
NPeBOCXOANUT TPaHynMpPOBaHHbIA Ag—Mn-KOHTaKT, UCNoONb3yeMbl B
NPOMBILLNEHHOCTH A OYMCTKN TEXHONOTMYECKNX ra30B B NPOM3BOAC-
TBE rMAPOKCMNAMUHCYNbMhaTa OT NPUMECH KUCIOPOAa.

KnioueBble cnoBa: KopavepuT, OKCUA KOGanbTa, Nannaaui, oKCUabl
pefKo3emenbHbIx 3nemeHToB, BocctaHosnenne NO n 0, sogopoaom,
CEeNEKTUBHOCTb.

Catalysis in chemical
and petrochemical industries

Ischenko E.V., Andrushkevich T.V., Popova G.Ya., Chesa-
lov Yu.A., Plyasova L.M., Ishchenko A.V., Kardash T.Yu.,
Dovlitova L.S. Effect of synthesis conditions on the
formation of phase composition of the MoVTe(Nb)-
oxide catalyst for propane oxidation ................... 7

A successful replacement of expensive propylene with propane via
the development of the catalysts for ammoxidation to acrylonitrile
is an important and open challenge. To date, multicomponent oxide
catalysts Mo,,V,, Te,Nb, are the most perspective in the ammoxidation
of propane to acrylonitrile. Reproducibility of the physicochemi-
cal and catalytic characteristics is very large problem. To optimize
the technology of catalyst synthesis we have studied influence of
the method of the slurry drying of aqueous suspension of starting
chemicals (heat evaporation or spray drying) on the formation of
Mo,V 3Teq 23(Nbyg 1,)-0xide catalysts. It was demonstrated that the
method of the slurry drying has a pronounced effect on the chemi-
cal and phase composition of solid precursor which ultimately influ-
ences the phase formation of final Mo,V 3Teq »3(Nby 1,)-oxide cata-
lyst at high temperature treatment. The slurry spray drying provides
required the physicochemical characteristics (specific surface and
phase composition) guaranteeing the most high activity and selec-
tivity of the catalysts in the ammoxidation of propane to acryloni-
trile. The catalysts contain two main crystalline phases, orthorhom-
bic M1 and hexagonal M2 in optimal ratio.

Keywords: propane,
MoVTeNb-oxide catalyst.

ammoxidation, acrylonitrile, precursor,

Soloviev S.A., Kiriyenko P.I. Designing of a structured
catalyst for 0, selective recovery by hydrogen in
the presence of NO .......ccociiivniiiiiiiiiiiiiecni, 13

The influence of promoter (Pd), modifying additives of rare earth
oxides (La,03, Ce0,) and transient (NiO, Cu0) metals on the activity
of the Co;0,/kordierit catalyst in 0, and NO recovery by hydrogen
is studied. It is shown that the adding of Pd and the rare-earth ox-
ides in the cobalt oxide catalyst increases its activity in the reaction
H,+1/20, — H,0, 2H, + 2NO — N, + 2H,0 and selectivity in the oxy-
gen recovery with hydrogen in the presence of NO. Such a phenome-
non can be caused by decrease in bonding strength of oxygen with
a surface and formation of low-temperature form of oxygen which
is non-typical for unpromoted cobalt-oxide catalyst. Structured Pd-
Co;0,-La,03/cordierite catalyst, which surpasses the commercial
granulated silver-manganese one (used in purification of techno-
logical gases of production of hydroxylaminesulphate from impurity
of oxygen) with reference to activity and selectivity (in the course of
oxygen reduction in the presence of nitric oxide) as well as thermal
stability, is developed.

Keywords: cordierite, cobalt oxide, palladium, rare earth elements
oxide, NO and 0, reduction with hydrogen, selectivity.
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Cadwmn O.X., Wapudynnun P.P., 3emckunin [.H. Kunetu-
Ka peakLuu OKCMAa NponuaeHa ¢ AMOKCUAOM yriepo-
A2 B NPUCYTCTBMM FraNioreHNA0B TeTpasaMelleHHbIX

aMMOHUA N POCPOHUA .......oeerrrenrrnrrneennennnennnens 21

PeakLnu OKCMAOB anKMIEHOB C AMOKCMAOM Yrepofia lexar B OCHOBE
NPOMBbILNEHHO TEXHONOTUM 3TUNEH- U NponuneHKap6oHaTos. Monck
HOBBIX KaTaJIMTUYECKNX CUCTEM I 3TUX NPOLLECCOB COXPAHAET aKTy-
aNbHOCTb B CBA3W C BO3MOXHOCTbIO CO3AaHUA 3HeprocOeperatoLLero
npoLecca nojsy4YeHus 3TUNEH- U NponuaeHmukonei. Lens pabotsl —
CpaBHeHMe KaTaNUTU4YeCKoW aKTMBHOCTY ranoreHnaoB B peakuuu Of
¥ AMOKCMAA YIepoAa B NPUCYTCTBUW TaforeHULO0B TeTpasaMelleH-
HbIX (hOCHOHUA U aMMOHUSA, OLLEHKN BO3MOXHOCTU UX UCMONb30Ba-
HUA B NPOMbILUIEHHO TEXHONOTMW NONYYEHUs anKuneHKkapboHaToB
W IMKONEN KaK aKTWUBHbIX KaTanuTudeckmx cuctem. lNokasaHo, 4To
ranoreHupbl TpudeHundocthuHa Gonee KaTaNUTUYECKU AKTUBHBI
Mo CPaBHEHWIO C aHANOraMW Ha OCHOBe TpM3ITaHoNAMUHA. bpomuapl
TpudeHundocdoHns no 3hheKTUBHOCTU He YCTYNalT U3BECTHOMY
KaTanusartopy Ha OCHOBe WOAMAA Kanus. BbicoKas aKTUBHOCTb 3TUX
KaTanm3aTopoB B peaKkLuu NoiyYeHus nponuiaeHkapboHata, a Takxe
XOpolwas pacTBOPUMOCTb B PeaKLMOHHON Macce No3BONSAIT NpeAno-
KUTb UX AN pa3paboTKU NpOMbILNEHHOW TEXHONOMMM NOCNe0Ba-
TENbHOTO NOJIyYeHUs aNKUNEHKApOOHATOB U aNKUNEHTUKONEN.

KnioueBble cnoBa: okcupg nponuaeHa, NponuaeHmMKONb, NPONUIeH-
KapboHaT, ANOKCUA yIepoaa, ruapatauus, ruapoaus, roMoreHHble
KaTanu3aropbl, KWHETUKa, KOHCTaHTa CKOPOCTU peaKLnu, ranoreHnap
ankuntpucenungocdoHua.

TpykwuH W.T., bapaba+os B.T., Hosropogos B.H., 3up-

ka A.A., Cumonosa J1.T., PewetHukos C.U., Ucynosa JI.A.
CnHTe3 030H06€30MaCHbIX XNaJ0OHOB U NYTH YCOBEp-
LeHCTBOBAHUA 0TEYECTBEHHbIX NPOMbILLIJIEHHbIX Ka-
TaNn3aTopoB ANA UX MPOU3BOACTBA ......ccuvvvennenn 26

C uenblo yCOBEpLEHCTBOBAHUS OTEYECTBEHHOTO MPOMbILWAEHHOTO
Cr—Mg-kaTanu3atopa s NpoM3BOACTBA X1aJ0HOB UCCNIE[0BaHbI NPo-
MBILIEHHO BaXHble peakLuu razodazHoro cMHTe3a 030H06e30MacHbIX
XNafjoOHOB 3TaHOBOrO pAAa — rMAPOTOPUPOBAHUA NepxnopaTuneHa
B neHTadTopataH (xnafgoH-125) u tpuxnopatunena B 1,1,1,2-tetpad-
TopaTtaH (xnapoH 134a) Ha Cr-Mg-karanusatope. M3y4eHo BnusHue
VCNOBUI peakLuu: TeMnepaTtypbl, BPEMEHW KOHTAKTa, ABNeHUs W fp.
Ha CKOpOCTb U CENEeKTUBHOCTb peakuuii. Ha ocHoBe monyyeHHbIX 3a-
BMCMMOCTEN PAaCCMOTPEH MeXaHW3M peaKLMi C Y4eTOM MHOroCTafui-
HOCTW npoueccoB. [pUMeHeH pacyeTHbI METOA OLEHKW ONTUMANbHBbIX
coflepKaHMA aKTUBHOTO KOMMOHEHTA W yaeNbHOW noBepxHOCTY. Moka-
3aHO, YTO NMpU YBENTMYEHUMN YAEeNbHON NOBEpPXHOCTU HocuTens — MgF,
ONTUMaNbHOE cofiepXKaHne aKTUBHOTO KOMMOHEHTA M aKTUBHOCTb KaTa-
Nn3atopa Bo3pacTaloT. Tak yBennyeHue yaenoHoii nosepxHoctn MgF, ot
100 70 200 M2/r, MOMO 6bl NPUBECTV K POCTY aKTUBHOCTY MOYTH BBOE.
OpHako nomyuuTb cTONb BbiCOKOAMCNEPCHbI MgF, 3atpynHuUTenbHo,
KpoMe TOro Karanusartop 6bin 661 Mano TepmoctabuneH. Moatomy Bo3-
MOXHOCTU 3HAYUTESIbHOTO Y/YUIWEHUS AKTUBHOCTU MPOMbIWIEHHBIX
Cr—Mg-kaTrann3atopoB npu [edCTBYIOLEN TEXHONOrUM OrpaHUYEHbI.
CyuwiecTBeHHOE ynyylleHne CBOWCTB KaTanu3aTopa ra3otasHoro cuHTe-
33 XN1afj0HOB BO3MOXHO NPU U3MEHEHUN MeTOAA NPUTOTOBNEHUSA KaTa-
NM3aTopa U XMMUYeCKOro COCTaBa HOCUTENs.

KniouyeBble cnoBa: nepxnopatuneH, TpUXIOp3TUIEH, rapodTopnupo-
BaHWe, XPOM-MarHueBbI Katanusarop, xnagoH-125, -134a.

Safin D.H., Sharifullin R.R., Zemsky D.N. Kinetics of
propylene oxide reaction with carbon dioxide in the
presence of tetrasubstituted ammonium and phos-
phonium halides.............ccoeiiiiiiiiiiriiiiniiieninnnnns 21

Reactions of alkylene oxides with carbon dioxide is the basis of in-
dustrial technology of ethylene- and propylene carbonate produc-
tion. The search for a new catalytic systems for these processes are
important because of the possibility of more energy-efficiently pro-
duction of ethylene- and propylene glycol. The work objective is a
comparison of the catalytic activity of halides in the reaction of ox-
ide propylene and carbon dioxide in the presence of tetrasubstituted
phosphonium and ammonium halides; a assess the feasibility of their
use in industrial technology alkylene carbonate and glycols as active
catalytic systems. It is shown that the triphenylphosphine halides
more catalytically active than analogues on the basis of triethanol-
amine. Triphenylphosphine bromides have same effective as a cata-
lysts based on potassium iodide. High activity of these catalysts in
the propylene production, as well as good solubility in the reaction
mass allows to offer them for development of industrial technology
for consistent and alkylene carbonate alkylene glycol.

Keywords: propylene oxide, propylene glycol, propylene carbonate,
carbon dioxide, hydration, hydrolysis, homogeneous catalysts, kinet-
ics, reaction rate constant, halides of alkyltriphenylfosfony.

Trukshin I.G., Barabanov V.G., Novgorodov V.N., Zir-

ka A.A., Simonov L.G., Reshetnikov S.I., Isupova L.A.
Synthesis of ozone friendly freons and ways to imp-
rove the domestic industrial catalysts for their pro-
duction.......ccoeueviiiiiiiiiiiiiiinni 26

Industrially important gas-phase synthesis of ethane series Freon
on the Cr-Mg-catalyst for its improvement are investigated (hydro-
fluorination of perchlorethylene to pentafluoroethane (Halocarbon-
125) and trichloroethylene to 1,1,1,2-tetrafluoroethane (Refriger-
ant-134a). Influence of reaction conditions: temperature, contact
time, pressure on the rate and selectivity of the reactions are studied
and the mechanism of reactions taking into account the process
multistage is researched. Computational method for estimating the
optimal content of the active component and the specific surface
is applied. It is shown that the optimal content of the active com-
ponent and the catalyst activity increases with increasing specific
surface of the support — MgF,. The increase of specific surface MgF,
from 100 to 200 m?/g, could lead to increased activity almost in two
times. But forming such a highly dispersed MgF, is difficult, besides
the catalyst would be low thermostable. Therefore, the possibility of
significant improvement of industrial Cr—-Mg-catalysts activity in the
current technology is limited. Significant improvement of catalytic
properties for gas-phase freon synthesis is possible when changing
the method of catalyst preparation and chemical composition of the
support.

Keywords: perchlorethylene, trichloroethylene, hydrofluorination,
Cr-Mg-catalyst, Halocarbon-125, Refrigerant-134a.

Katanus B npombiwneHHocTy, N2 4, 2010



Copepxanue

Kopones H0.A., Ipeiw A.A., Kosnosa JI.M., Kyctos JI.M.
lleruppokcunupoBaHue ruLepuHa Ha HUKeNb-
CoAepXKaLMX KATaNMU3aToOPax KaK cnocob ero ytunu-
3auuu Nnpu Npou3BOACTBe buoausens................. 34

WccnepoBaHo Katanutuyeckoe AerMapoKCMANpOBaHUe MuLepuHa B
NPOTOYHOM PEXWUME — OAWH U3 CMOCOBOB yTUAN3ALMUM ero U36bITKa,
HaKann1BalLlerocs npu nNpou3BOACTBe OMOAW3ENLHOTO TOMIMBA.
B kayectBe karanusatopos ucnonb3osanu Ni PeHes, Ni-Cr,0;. Bnep-
Bble OblNa UCCNef0BaHa BO3MOXHOCTb NPOBEAEHUA NpoLecca Aerua-
POKCUANPOBAHMA FIMLEpUHa Ha katanusatopax Ni Pexes u Ni-Cr,05
B MPOTOYHbIX YCTaHOBKaX. YcTaHoBieHo, 4To katanusatop Ni PeHes
nposABAAET 6OMbWYI AaKTUBHOCTb B AETUAPOKCUAMPOBAHUW MULe-
puHa no cpasHenuto ¢ Ni-Cr,05. Mpu 220 °C u paBneHuu Bogopoaa
2 MMa koHBepcus muLepuHa v Bbixog 1,2-nponaHanona Ha Ni PeHes
COCTaB/IAOT COOTBETCTBEHHO 88 1 35 %, a Ha Ni—Cr,05 — 16 1 6,5 %. OpHako,
B PAaCCMOTPEHHBIX YCII0BUAX 06pa3yeTcs GOsbLIOe KOMYECTBO NOBOYHBIX
NPOAYKTOB — 3TUNEHIUKONSA, NPOCTbIX CMUPTOB U MeTaHa. Mpu gaBneHuu
H, 6onee 2 MIa 3HaunTENIbHO CHUXAETCA BbIXOA NOBOYHOMO NPOAYK-
Ta aleTona, YTo B UTOre NoBbIWAET 3P deKTUBHOCTL Npolecca. Kata-
nu3arop Ni PeHesst MOXHO MCNONb30BaTh AA AErMAPOKCUANPOBAHNA
TULEPMHA B MPOTOYHbIX YCTAHOBKAX M OTHOCUTENIbHO MATKWUX YCNOBU-
AX — npu Temnepatype ao 240 °C u gasneHum fo 2 MMa.

KnioueBbie cnosa: muuepuH, Ni-conepxaluve katanusartopsl, Ni Pe-
Hes, AeTMAPOKCMANPOBaHMe.

Karanu3s B HedpTenepepabarbiBaiowen
NPOMbILIEHHOCTH

Hedepnos b.K. Yrny6neHHas nepepaboTka HepTAHBIX
OCTaTKOB KaK CTpaTernyecKoe HanpasieHue pasBu-
THA HedTenepepabaTbiBaoLLe NPOMBILIEHHOCTH
Poccnn B 2010-2020 1T, ...cevvnrininiininninnnnnnnnnnn, 39

Kacasicb npo6nembl nepepaboTku HedTAHBIX OCTAaTKOB Ha COBpe-
MEHHOM 3Tane pa3BuTUA HedTenepepabaTbiBaloWeil NPOMbILNEH-
HOCTM, XXYpPHaN 3HAKOMUT yutatenei ¢ matepuanamu 5-in KoHdepeH-
umumn-BbicTaBkn Poccum u ctpad CHI no TexHonorusam nepepabotku
HedTAHbIX ocTaTkoB —BBTC 2010 (22-23 anpensa 2010 r., Mocksa),
opraHu3zoBaHHoi komnaHueit «Euro Petroleum Consultans» (EPC).
OcHOBHbIM HanpasneHWeM KoHdepeHUMM Gbina Npe3eHTauus paspa-
6OTOK 1 peKOoMeHAaLMit poccitckux («fasnpomHedTb», MocKOBCKMUIi
HM3, Tpo3HUW, Ybumckuit rocyaapcTBeHHbli HeTAHOM TeXHUYECKUN
yHusepcutet, O0AO «BHUMUHedTb») 1 3apydexHbix («EPCy, «Foster
Wheeler», «Shell Global Solutions», «Nalco», «ConocoPhillips»,
«Haldor Topswe», «KBR», «Du Pont Clean Technologies», «Axensy,
«Lurgi», «Chevron Lummus Global», «UOP», «Criterion Catalysts &
Technologies») MHCTUTYTOB, KOMNaHWIt U hupm. Beero 3acnywaro 20
LOKnazoB. Ha ocHOBe aHanu3a npe3eHTaLuii poccuiickux 1 3apybex-
HbIX Y4aCTHUKOB KOH(EPEHLMUN B CTaTbe paccMaTpuBaeTcs npobnema
nepepaboTku HedTAHbIX OCTATKOB, JOCTUTHYTHIE PE3yNbTaThl U Nepc-
NEeKTUBbI Pa3BUTUA KaTANUTUYECKON TEXHONOTUM.

KnioueBble cnoBa: nepepaboTka, HedTenepepaboTka, HedTAHbIE OC-
TaTKK, rMAporeHu3auus, rasuduraums.

Korolev Y.A., Graish A.A., Kozlova L.M., Kustov L.M.
Dehydroxylation of glycerol on nickel-containing
catalysts as a way to utilize it in the biodiesel pro-
AUCtioN....ccoiirii e 34

Catalytic dehydroxylation of glycerol in the flow regime is one way
of recycling its surplus accumulating in the production of biodie-
sel. For the first time the possibility of glycerol dehydroxylation on
the Raney Ni catalysts and Ni-Cr,05 in flow units was investigated.
It's found that the Raney Ni catalyst is more active in the glycerol
dehydroxylation compared with Ni-Cr,0;. The conversion of gly-
cerol and 1,2-propanediol yield on Raney Ni are respectively 88 and
35 %, and on Ni-Cr,05 -16 and 6,5 % at 220 °Cand a 2 MPa hydrogen
pressure. However, there is by-products large formation — ethylene
glycol, simple alcohols and methane. Yield of by-product acetol sig-
nificantly reduces, what is ultimately increases the efficiency of pro-
cess at a hydrogen pressure more than 2 MPa. The Raney Ni catalyst
can be used for glycerol dehydroxylation in the flow-through units in
relatively mild conditions — at temperatures up to 240 °C and pres-
sures up to 2 MPa.

Keywords: glycerol, Ni-containing catalysts, Raney Ni, dehydroxyl-
ation.

Catalysis in Petroleum
Refining Industry

Nefedov B.K. Deep processing of petroleum residues
as the strategic direction of Russian oil industry
elaboration during 2010-2020 years................. 39

Survey the problems of processing oil residues in the present stage of
oil refining industry, the journal introduces readers to the materials
of 5th Russia&CIS Bottom of the Barrel Technology Conference
Exhibition «BBTC 2010» (22-23 April 2010, Moscow), organized by
«Euro Petroleum Consultans» (EPC). The main focus of the conference
was the presentation of developments and the recommendations
of the Russian («Gazpromneft», Moscow Oil Refinery, GrozNII, Ufa
State Petroleum Technical University, VNIPIneft) and foreign («EPC»,
«Foster Wheeler», «Shell Global Solutions», «Nalcox, «ConocoPhillips»,
«Haldor Topswe», «KBR», «Du Pont Clean Technologies», «Axensy,
«Lurgi», «Chevron Lummus Global», «UOP», «Criterion Catalysts
& Technologies») institutions, companies and firms. On the base
of Russian and foreign participants presentations in the article
the problem of processing oil residues, results and prospects of
development of catalytic technology is discussed.

Keywords: processing, petroleum refining, oil residues, hydro-
genation, gasification.
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WNH)XeHepHble npo6sembl.
JKcnayaTauma M Npon3BoACTBO

Nnwmnep U.N., Manoea 0.B., Tapacos A.Jl., MacneHHu-
ko B.M., Beicky6eHko H).A., Tonunnckuin J1.C., LonuH-
ckui H0.J1. MonyyeHue metaHona m3 CUHTE3-rasa
326aNN1aCTUPOBAHHONO A30TOM.....euuuneeeerernnnnnnnn. 50

lMpoBeneHbl UCcCNefoBaHUs, NOKa3aBLUME BO3ZMOXHOCTb 3P dEKTUBHO-
ro KaTaJIMTUYeCcKoro CUHTE3a MeTaHoNa U3 3a6annacTMpoBaHHOro a3o-
TOM cuHTe3-rasa (C), nonyyaemoro B npouecce paboTbl 3HEpreTUyec-
KMX MalWMWH TMNA AMU3eNs UK ras3oBoit TypouHbl. OxapaKkTepu3oBaHsl
3aBucumoctyn kousepcuu CO n CO, 3a npoxoa, KauecTBo noayyaemoro
METaHOMa U T.[. OT COCTABa CUHTE3-Ta3a, a TAKKE KMHEeTUYECKMe 3aKo-
HOMEPHOCTM peaKkLun CUHTe3a MeTaHoNa Ha KaTanusatope G-79-7GL
npou3BoAcTBa Komnanun «Ziid Chemiex. MokasaHo, yto ans 3aban-
nactupoBaHHoro a3otom Cl ycTaHOBNEHHbIE 3aBUCUMOCTU KOHBEPCUU
€O u CO,, a Take cbema M KayecCTBa METaHONa OT YCIOBUIA peakLum
(BaBneHus, TemnepaTypsl U 0GbEMHOI CKOPOCTU NOAAYM ra30BOMN CMe-
C1) NOBTOPSIOT Te e 3aKoHoMepHOCTH 4To 1 ans Cl, He cogepxaluero
a30T, xoTA koHBepcus CO npu yBenuyeHUu KOHUeHTpauuu bGannact-
HOMO a30Ta CylWeCTBEHHO yMeHblwaeTcA. ccnepoBaHus nocayxunm
OCHOBOI 151 CO3[,aHUs IHEPTOHE3ABMUCUMBIX YCTAaHOBOK NepepaboTku
VIMEBOOPOAHbIX Fa30B B METAHOJ U MOTOPHbIE TOMNUBA.

KnioueBble €n10Ba: c1HTE3 MeTaHONa, 3a6aﬂﬂaCTI/IpOBaHHbIVI a3oToMm
CUHTE3-ra3, KWHeTuKa.

PomaHoBckuii P.B., ®paHuuna E.B., Opbes E.M., NBaw-
kuHa E.H., MBanuuHa 3. 1., Kpasuos A.B. EquHbIi Kpu-
Tepui 3pdekTuBHOCTM Pt-KaTtanusaTopos permapu-
pOBaHMUA BbICWNX H-NAPAUHOB .........c.cueneneen... 55

PaccmoTpeHa fie3aKTUBALMA KaTanu3aTopa KOKCOTeHHbIMU CTPYKTypa-
MU NpU AerMApUPOBaHUM BbICWIMX H-NapaduHOB. MpefcTaBneHbl cxe-
Mbl KOKCOOOPa30BaHUs Ha KaTanu3aTope B 3aBUCUMOCTW OT VCNOBHIA
npoBefeHus npolecca. OnucaHa marematuyeckas Mofenb Mpouecca,
MoKasaHa ee afiekBaTHoCTb. CoCTaB/ieH aNropuTM pacyeTa onTUManbHoO-
ro pexuma paboTbl KaTanu3aTopoB AerMApUPOBaHUA U NPUBELEHbI pe-
3ynbTaThl pacyeTos. NPoBefeHO CPaBHEHME KaTanu3aTopoB AerMapUpo-
BaHWsA pa3HbIX MApOK MO HECKONbKUM NapameTpam (06pa3oBaHue KoKca
Ha KaTanu3atope, BbIXOA MOBOYHOMO MPOAYKTA PeaKuuu U AUHaMUKa
NOBbILIEHNA TeMnepaTypsbl B peakTope). MoAenb MOXHO UCMOsb30BaTh
ANs oLeHKN 3 eKTUBHOCTU PabOThI KATaNM3aTOPOB B TEYEHWE LKA U
cpaBHeHus 3 dEeKTUBHOCTH KaTanu3aTopos.

KnioueBble cnoBa: ferugpupoBaHue, Pt-katannsarop, IMHERHbIA an-
KUNGEH30N, fie3aKTUBALMA, ONTUMANbHAA aKTUBHOCTb, MaTeMaTUyec-
Kas Mogenb, eiuHbIN KpUTepuii 3P PeKTUBHOCTU KaTann3aTopos.

I OTeyecTBEHHbIE KaTan n3atopbl

Jlam6epos A.A., Unbscos WU.P., Xanunos N.0., bukmyp-
3uH A.LU., Watunos B.M., Hasmuesa W.0., lackun A.W.
BbI6Op ONTMMANbHOro COCTaBa a/IlOMOOKCUAHOTO
Hocutensa Pd-Al,0;-katanusaropa ruppupoBaHus
MUPOOEH3MHA .....eevveeneeiiieeeeiiieeeeeieeeeraaeeeeeans 62

,D.J'Iﬂ onTUMM3aumMn XMMNYECKOro COCTaBa KatajiM3aTtopa CeNeKTUBHO-
ro rmppupoBaHnA gUEHOBbLIX U BUHUTAPOMATUYEeCKUX yrneBoaopoaoB

Engineering problems.
Operation and production

Lischiner I.I., Malova 0.V., Tarasov A.L., Maslenni-
kov V.M., Vyskubenko Yu.A., Tolchinsky L.S., Dolin-
sky Yu.L. Methanol producing from synthesis gas
ballasted by nitrogen ...........ccccovveiiiiiniiinnnnnnn.. 50

The studies show the possibility of efficient catalytic synthesis of
methanol from nitrogen ballasted synthesis gas, which is formed as a
result of power machines such as a diesel or gas turbine. Dependences
of the CO and CO, conversion for cycle, the quality of methanol from
the synthesis gas composition, and the kinetic patterns of methanol
synthesis on the G-79-7GL catalyst produced by «Ziid Chemie» are
characterized. It is shown that behaviors of CO and CO, conversion,
also methanol quality from the reaction conditions (pressure, tem-
perature, and flow rate of the gas mixture) are the same for nitrogen
ballasted synthesis gas and synthetic gas, which does not contain
nitrogen, but the conversion of CO with increasing concentration of
nitrogen ballast is significantly reduced. The studies make the basis
for creation of nonvolatile plants for hydrocarbon gases processing
to methanol and motor fuels.

Keywords: methanol synthesis, ballasted nitrogen synthesis gas, ki-
netics.

Romanovski R.V., Frantsina E.V., Yur'ev E.M., Ivashki-

na E.N., Ivanchina E.D., Kravtsov A.V. A single estima-
tion criterion for effectiveness of higher n-paraffins
dehydrogenation Pt-catalysts ..........cccccceuurennnnss 55

We consider the coke deactivation of the catalyst in higher n-
paraffins dehydrogenation. The schemes of coke formation on
the catalyst, depending of the process conditions are showed. An
adequate mathematical model of the process are described. The
algorithm for dehydrogenation catalysts optimal mode calculating is
given and the results of calculations are presented. Different brands
dehydrogenation catalysts on several parameters (coke formation on
catalyst, the byproduct yield and dynamics of temperature raising
in the reactor) are compared. The model can be used to assess
the effectiveness of catalysts during the cycle and compare the
performance of catalysts.

Keywords: dehydrogenation, Pt-catalyst, linear alkylbenzenes,
decontamination, optimal activity, a mathematical model, a single
criterion of effectiveness of catalysts.

Domestic catalysts

Lamberov A.A., Il'yasov L.R., Khalilov I.F., Bikmur-

zin A.Sh., Shatilov V.M., Nazmieva I.F., Laskin, A.I.
Selection of the optimal composition of alumina
support for pyrolysis gasoline hydrogenation
Pd-Al,05-catalyst ............oooeevviiiiiiniiiiiiii 62

To optimize the chemical composition of catalysts for pyrolysis gaso-
line dienes and vinyl aromatic hydrocarbons selective hydrogena-
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Copepxanue

B COCTaBe NMUPOBEH3NHA U3YYEHO BAUSHWE KUCNOTHO-OCHOBHbIX W
TEKCTYPHbIX XapaKTepUCTUK HOCUTENS, MOAUGDULMPOBAHHbIX J06aB-
KaMW COefMHEeHWUs HaTpus, HAa aKTMBHOCTb KaTajM3aTopoB B peak-
LMAX TMAPUPOBAHMSA, ONIUTOMEPU3ALIMN HENPeAenbHbIX COeAUHEHNI
1 cTabunbHoCTb Ux paboTbl. MokasaHo, 4To cKopocTb 06pa3oBaHUsA
ONIUTOMEPHBIX COEANHEHMNI 3aBUCUT OT KONMYeCTBA NbloncoBbIX (Qcg >
> 34 k[l/Monb) 1 GpeHcTeRoBbIX (V,, = 3688 cm™1) uentpos. C poctom
CYMMApHOTO MX COAEPXaHUsA Ha MOBEPXHOCTM KaTann3aTopoB CKO-
pocTb 00pa3oBaHMUs ONUTOMEPHBIX YINEBOAOPOLOB YBEIUYUBAETCS.
KonnyecTBo nNOBEpXHOCTHbIX MPOAYKTOB YNJOTHEHUS ONpeAensercs
KOHLLEHTPaLMeit CUIbHbIX anpOTOHHbIX LeHTPOB ¢ Qrg > 35 KIx/Monb.
06pasubl antOMOOKCUAHBIX HOCUTENEN, C BbICOKON MOBEPXHOCTHOI
KOHLEHTPALMEN CPEAHNX NbIOUCOBBIX LEHTPOB, KIMHOBUAHLIMU WUIN
KOHMYECKUMW NOpPaMM M NPeUMyLLeCTBEHHBIM pacnpeAeneHnem no-
pomeTpuyeckoro obbema B Nopax AuamMeTpom 5-15 HM XxapaKTepusy-
I0TCA 3HAYUTENbHOW ONUroMepu3ytolLeil CNOCOOHOCTLIO Henpeaens-
HbIX COEAMHEHNII. HauMeHblLyi0 0NUTOMEPU3YIOLYI0 CNOCOGHOCTb
BbICOKYIO CTabUbHY0 aKTUBHOCTb B PEAKLUAX TMAPUPOBAHUA AUEHO-
BbIX U BUHUIAPOMATUYECKUX YINIeBOJOPOAOB B COCTAaBE NUPOGEH3MHA
MMeIoT KaTanu3aropsl, cogepxauwue 0,5 mac.% Na. [lns cenektuBHoro
TMAPUPOBAHUSA OUEHOBBIX U BUHWUIAPOMATUUYECKUX VITIEBOAOPOLOB B
cocTaBe NuUpobeH3nHa peKkoMeHAoBaH Katanusarop ¢ 0,5 mac.% Pd,
HaHeCeHHbIM U3 aueTunaueToHata nannagus Ha MoauduLMpOBaH-
Hblii 0,5 Mac.% Hatpua §-Al,0; xapakTepusylowerocs oTCyTCTBUEM
nop KAWHOBUAHON WAWN KOHWYECKOW (OpMbl U MPENMyLLECTBEHHbIM
(60,7 %) pacnpefeneHueM NOpOMeTpUYEcKOro obbema B obnacT
d, > 15 HM, HU3KOI# anpoTOHHOW KucnoTHocTblo (L = 3,1 MKMOnb/T),
4TO 06ECNeynBaET CHUXKEHME KONMYECTBA 06Pa3YIOLMXCA NPOAYKTOB
ynnotHeHus (V= 3,6 MKr/(r,4-4)) W BBICOKYIO CTAaBWIIbHYIO aKTUBHOC-
Tbto (A4=0,681J,/100 r) B peakuuax rupupoBaHus HenpepesbHbIX
COeaMHEHUN.

KnioueBble cnoBa: anioMonaniaguesble Katanusaropsl, ruapuposa-
HU1e, NUPo6eH3UH

I WHdopmaumnoHHble coobuieHus

5-a MexxpyHapopaHaa Hay4yHasa KoHdepeHuua «Ceu-
pupoBcKue yteHusa — 2010» (6-9 anpens 2010r.,

tion there is investigation of influence of acid-base and textural
characteristics of support, modified by sodium compounds additives,
on activity and stability of catalysts in hydrogenation, oligomeriza-
tion of unsaturated compounds. It is shown that the rate of oligo-
meric compounds formation depends on Lewis (Q¢g > 34 kJ/mol)
and Bransted (v, = 3688 cm™?) points number. With the growth of
their total content on the surface of catalysts, the rate of oligomeric
hydrocarbon formation increases. Number of surface condensation
products is determined by the concentration of strong aprotic cen-
ters Qg > 35 kJ/mol. Alumina support samples with high surface
concentration of medium Lewis centers, wedge-shaped or conical
pores and preferential distribution of porometric volume in pores of
5-15 nm diameter are characterized by large oligomers forming abil-
ity for unsaturated compounds. The catalysts containing 0,5 wt.% Na
have less oligomers forming ability and high stabile activity in the
hydrogenation of diene and vinyl aromatic hydrocarbons of pyroly-
sis gasoline. For pyrolysis gasoline dienes and vinyl aromatic hydro-
carbons selective hydrogenation they recommend the catalyst with
0,5 wt.% Pd, deposited from palladium acetylacetonate on 3-Al,04
modified by 0,5 wt.% Sodium, which is characterized by absence
of long wedge-shaped or conical shape pores and predominantly
(60,7 %) distribution of porometric volume in pores d,,> 15 nm, low
aprotic acidity (L = 3,1 mmol/g), what reduces the amount of formed
seal products (V = 3,6 mg/(gy,-h)) and high stabile activity (DF =
=0,68 g J,/100 g) in the hydrogenation of unsaturated compounds.

Keywords: alumina palladium catalyst, hydrogenation, pyrolysis
gasoline.
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