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INEKTPOXUMUYECKUN CUHTES YNBTPAMUKPOAMCTEPCHOrO
KaTanusaropa ANA NOAyYEeHUs YrnepoaHbIX
HaHOCTPYKTYPNPOBAHHBIX MATEPHUANIOB ....eeeeeernenerennsns 7

PazpaboTaHa TeXHONOIUA 3NEKTPOXMMUYECKOTO CUHTE3a KaTanwuiaro-
pa A NONyYeHUA YrnepofaHbIX HAHOCTPYKTYPUPOBAHHbIX MaTepUanos
(YHM) Ha 6a3e nepsoro B8 POCCHU NPOMBIWNEHHOTO NPOU3BOACTBA B
000 «HanoTexUeHTp» (TamboB). MpegnoxmeHn HOBbI CNocob cuHTe3a
YNBTPAMUKPOANCNEPCHOTO KaTanu3aTopa Ha OCHOBE OKCW[OB HUKens
ona nonyyeHus YHM, nossonaiowmi onepuposartb pasMepoM Yactuy
Katanuiaropa Ha 3Tane NofyyeHus, UMelL Uit BbICOKUIM ypOBEHB 3KO-
norudeckol 6e3onacHocTu. JKCMepUMEHTansHO onpejeneHbl ONTH-
MaNbHbIE napaMeTpbl CUHTE3a KaTanu3aropa, 4To fano BO3IMOMHOCTH
C034aBaTb HOBbLIE HAHOPA3MepHbie MaTepuansl C 3afaHHbIMU HU3n-
KO-XUMUYECKUMU CBOMCTBAMU. [IpoBeAeHbl UCCNEA0BAHUA 3NEKTPO-
XUMUYECKOTO Pa3pyWeHUA MeTaNNU4YecKoro HUKENs Ha nepeMeHHOM
TOKe € 4acTotamu oT 10 go 200 [y B wenouHoit cpege ¢ 06paszoBaHu-
€M YNbTPAAUCNEPCHbIX NOPOWKOB OKCUAOB HUKENA U OnpefeneHbl ux
XapaKkTepucTuku. PazpabotaHa He UMeloWan aHanorosB 3KcnepuMeH-
TanbHaA YCTAaHOBKA LNA U3YYEHUA KUHETUKU NOJYYEHUR YrNepOAHbIX
HaHOCTPYKTYPUPOBAHHbIX MaTePUANOB C KOMOUHUPOBAHHbLIM CNOCOBOM
HarpeBa peaKUMOHHOM 30Hbl, BHAOYAIOLWEM MHAYKUMOHHYIO COCTABNA-
owyto. Bnepsble uccnegosaHa KUHETUKA NONYYEHUA Ha KaTanulato-
pax, CUHTE3UPOBAHHbIX NO Pa3paboTaHHOU TEXHONOTUMW, YrNEPOAHBIX
HaHOCTPYKTYPUPOBAHHbIX MaTepuanos U UX MOpdONOrua MeToAaMu
CKaHMPYIOLLEN U NPOCBEYUBAIOLLEH MUKPOCKOMUM.

Kniouesbie cnosa: 3NEKTPOXUMUYECKUE TEXHONOMMU, YibTPAMUKDO-
BUCNepCHble NOPOWKN OKCUAOB HUKENA, yrnepofHble HAHOCTPYKTYPU-
pOBaHHbIE MaTEPUANDI, HAHOTEXHONOTUA.

Tpuropbesa H.T., by6énros C.B., Kytenos 5.W.

Onuromepusauma o~OKTEHA B NPUCYTCTBUM LLEONIMTHBIX
KATAJTU3ATOPOB touiviinniniirirriiarenrneenresnenntnaenenaenannen 14

WNccneposaHa onuromepusauma OKTEHa-1 B NpPUCYTCTBUU LEONWUTOB
pa3NnyHbIX CTPYKTYpPHbIX TUnos — Y, Beta, ZSM-12, ZSM-5. [lokasaHo,
4To npu 150-200 °C BLICOKYIO KaTANUTUUECKYIO aKTUBHOCTb B PeaKLu
NPOABNAINT WHPOKONOPUCTLIE LIeONUTHbIe KaTanu3aTtopsl Y, Beta, ZSM-
12. KoHBepCUA OKTEHa B UX NPUCYTCTBUM fOCTUTaeT 96 %, BbIXOS OAUTO-
MepoB coctaBnsaet 88—100 mMac.%. Lleonut ZSM-5 npu 150-180 °C Ma-
NOAKTWUBEH U KAaTanU3upyeT, B OCHOBHOM, U30MepU3aLmio okteHa-1. [lpu
NOBbIWEHUK TeMnepaTypsl Ao 250 °C OCHOBHBIMU NPOAYKTAMM peaKLUmu
ABNAIOTCA HUIKOMONEKYNADHbIE ONUTOMephI NPOAYKTOB KPEKUHIa. AK-
TUBHOCTb U CENEKTUBHOCTL LEONUTHbBIX KaTan3aTopoB B 0NUromepu3a-
UMM OKTeHa-1 0BYCNOBNEHBI UX KUCAOTHBIMU CBOWCTBAMM 1 CTPYKTYPHbI-
MU XapaKTepPUCTUKAMU, @ TAKKe YCNOBUAMU peaKUum. YCTaHOBNEHO, YTO
CpeAu ONUroMepoB NpeobnafatoT AUMEPDI OKTEHA, UMEIOLLME anKUHa-
bTEHOBYIO CTPYKTYPY, COAEpKaHUe HempeaenbHbiX YINeBoAopOAcs C
TPU- W TeTpa3amelleHHbIMU ABOMHbIMU CBA3AMU HE3HAYUTENBHO 2,2—
3,2 %. CuHTe3MpoBaHHble B NPUCYTCTBUM ueonuta Beta onuromeps
OKTeHa 060afatoT HU3NKO—XUMUYECKUMIA CBOACTBAMM, BNUIKUMU K Xa-
paKTepUCTUKAM rMAPUPOBAHHBIX NONU-G-0NEMUHOB, OAUTOMEPU3ALMID
KOTOPbIX NpoBOAMNYM Ha komnnekcax AlCl;.

KnioueBble cnopa: onuroMepusayus, OKTeH-1, ONUTOMEpBI OKTEHA, Le-
ONWUTbI, NeHTaCUNbI.

CATALYSIS IN CHEMICAL
AND PETROCHEMICAL INDUSTRIES

Nikiforova E.Yu, Rukhov A.V,, Kilimnik A.B., Filatova E.Yu.,
Tkachev A.G.

Electrochemical synthesis of ultra microdispersed cata-
lyst for the production of carbon nano-structured mate-
FHALS Lo 7

A technology for electrochemical synthesis catalyst to produce
carbon nano materials (CNM) on the basis of first Russian industrial
production of «NanoTechCenter» company from Tambov. A new
method for the synthesis of ultra microdispersed catalyst based
on nickel oxide for CNM, featuring the ability to control the size
of catalyst particles at the stage of production and a high level of
environmental safety. The experimentally determined the optimal
parameters of the catalyst synthesis that create new nanoscale
materials with specified physical and chemical characteristics.
There are investigations of the electrochemical destruction of
metallic nickel on an alternating current at frequencies from 10 Hz
to 200 Hz in an alkaline medium with the formation of ultrafine
powders of nickel oxide and determine their characteristics.
No analogue experimental setup is designed for studying the
kinetics of the obtaining of carbon nanostructured materials
with a combined method of heating the reaction zone having an
induction component. First studied the kinetics of the CNM receipt
for the catalysts synthesized by the developed technology and their
morphology by scanning and transmission microscopy.

Keywords: electrochemical technology, ultra microfine powders of
oxides of nickel, carbon nanostructured materials, nanotechnology.

Grigorieva N.G., Bubennov S.V., Kutepov B.1.

Oligomerization of c.-octene in the presence of zeolite
catalysts. ..o, 14

Oligomerization of octene-1in the presence of different structural
types zeolites - Y, Beta, ZSM-12, ZSM-5 is investigated. It is shown
that extensively porous zeolite catalysts Y, Beta, ZSM-12 exhibit
a high catalytic activity at 150-200 °C. In their presence octene
conversion reaches 96 %, the oligomers yield is 88-100 wt.%.
Zeolite ZSM-5 has a low active at 150-180 °C and catalyzes mainly
the octene-1 isomerization. If the temperature is raised up to
250 °C the main reaction products are low molecular weight oli-
gomers of cracking products. The activity and selectivity of zeolite
catalysts in the octene-1 oligomerization are due to their acidic
properties and structural characteristics, as well as reaction
conditions. It's found that octene dimers with alkyl naphthenic
structureisdominated among oligomers, the contentof unsaturated
hydrocarbons with tri-and tetrasubstituted double bonds stightly
2,2-3,2 %. Octene oligomers that synthesized in the presence of
zeolite Beta, possess physicochemical properties similar to those
of hydrogenated poly-c-olefin oligomerization which was carried
out on complexes of AlCL;.

Keywords: oligomerization, octene-1, octene oligomers, zeolites, pen-
tasils.
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AdaHacbes [1.C., Nlapuna T.B., Ky3zHeuosa H.N.

lasodasHoe InoKCMAMpOBaHMe ByTagueHa: BNUsAHUe Co-
AepXaHUA U pacnpeeneHvs Ue3ua Ha CBOUCTBA KaTanu-
3a10pa AG/ct-Al, 05 coeeniiii 21

Lienbio naHHoi paboThl sBNAeTCA NOABOP ONTUMANbHLIX YCAOBUIA NpPo-
MOTUpOBaHUA CepebpAHbIX KaTanu3aTopoB HUTPATOM Liesus. WUcnonb-
3yA U3BECTHbIE U3 NATEHTOB METOAUKM, CUHTE3UPOBaHbI KaTanu3aTopbl
3anokcuauposaHua 1,3-6yraguena 15 mac.% Ag 1 250-1500 m.4. Cs Ha
a-AlLO; (Johnson Matthey, H16P07). TlposedeHo cucTematuyeckoe
uccnefoBaHue MUIMKO-XMMUYECKUX CBOIMCTB 06paslos, NpU BapbW-
poBaHUU AUCMEPCHOCTA HaHeCeHHOro cepebpa, KonuyecTsa BBOLUMO-
10 NPOMOTOPA U €ro pacnpefeneHus Ha NOBEPXHOCTW KaTanulatopa.
Katanutuueckue ucnbiTanus obpas3LoB nokasanu, Yto ONTUManbHoe
KOMMYECTBO NPOMOTOPA HAXOAMTCA B NPAMOMN 3aBUCUMOCTU OT NOBEP-
XHOCTU Karanusatopa. fpu ycnoBuM ONTUMANLHOMO NPOMOTUPOBAHUA
CTaloHapHas aKTMBHOCTb KaTaNU3aTopoB OnpegenseTcs Aucnepc-
HOCTbI0 HaHecenHoro cepebpa. OnpegeneHo, YTo HOpMa KUHETUYECKUX
KpUBbIX ONpefenseTcs U3bbITKoM Unu HegocTaTkoM Cs B KaTanusarope,
YTO MOMET OblTb UCTONL3OBAHO KAK MeTO[ ONpefeneHus onTuMans-
HOro cofiepkaHua npomotopa. Ans usyuenus pacnpepenenus (s Ha
NOBEPXHOCTU MPOMOTUPOBAHHbIX KaTaNM3aTopoB BNEpPBble NpUMeHeHa
3HEPrOAMCNEPCUOHHAA CNeKTpocKonus. [10Ka3aHo, YTO TepMUYeCcKan
obpaboTka cnocobcTByeT paBHOMEPHOMY PAaCNpefeneHuio NPOMOTOpa
Ha NOBEPXHOCTW KaTanu3atopa ¥ COKpalaeT BpeMa AOCTUMEHUA CTa-
UMOHAPHOM aKTUBHOCTU B XOfe KaTaAWTUYeCKOoro npouecca. B pabote
[OCTUTHYTA CTALMOHAPHAA NPOUIBOAUTENLHOCTL KaTanu3aTopos 0,5 1
3/4-3n0Kcu-1-ByTeH Ha 1 1 KaTanu3aTopa B Yac, NPEBLILIAIOILANA 3aAB-
nAeMble B NaTeHTaX 3HA4EHMA.

Kniouesble cnosa: Ag Karanusarop, Ue3ni, anokcuauposanue, 1,3-6y-
TafueH.

I WHXEHEPHBIE MPOBNEMBI.
IKCMAYATALLUA U TTPOU3BOACTBO

Banuypun B.W., Tonosha E.B., Awenko A.B.
OKucneHve aMMMaAKa HA TKaAHbIX U BA3AHbIX
MAATUHOUAHDBIX COTKAX ..vinierinianeneeiie e enieeneeneanenanass 28

MpepcTasneHsbl pe3ynbTaTbl ONLITHO-NPOMbILLNEHHbIX UCMLITAHUA Ka-
TaNUTUHECKUX CUCTEM, IKMNUPOBaHHbIX (7-12) TKaHbIMU Unu (5-14)
BA3aHbIMU MNATUHOWAHBIMU CETKAMU B PEAKLUM OKUCNEHUA AMMUAKA.
[TnaTMHOMAHBIE TKAHBIE W HENNOTHO BA3aHbIE (KPYNHOAYEUCTbIE) CeT-
Ku € TonwmMHon nposonoku 0,092 1 0,076 MM U3rOTOBNEHbI U3 CNNaBa
mapku MpPaPy 15-3,5-0,5 (Tak Ha3biBaeMoro cnnasa N2 5), cogepxar
81 % Pt, 15 % Pd, 3,5 % Rh » 0,5 % Ru (CT0 00195200-013-07 w
CT0 00195200-014-07) v npou3sBeneHsl Ha EkaTepuHByprckom 3aso-
fie no o6paboTke useTHbIX MeTannos OAQ «E30UM». MnoTHO Ba3aHas
CceTKa W3rotosneHa Ha pupme «Umicorey (fepmaHus) u oTnudyaercs
0T 0TE4eCTBEHHO BA3aHOM! ceTkU Pty,s Gonblieit Maccoit U sennum-
HOW HapyXHOM NOBEPXHOCTU Ha CeyeHWe annapara. W3yyeHo saus-
HWe Macchl, HAPYXHOW NOBEPXHOCTH, CBOBOAHOMO 06bEMA THAHBIX W
BA3aHbIX NNATWHOWAHbBIX CETOK Ha BbIXOR OKCUAA a30Ta; ONpPefeneHo
OCTaTOYHOE COAEPWAHME aMMiUaKa nocne CNOs MNAaTUHOUAHBIX CETOK
B 3aBUCUMOCTHU OT WX Yucna. 3HMeKTUBHOCTb eAUHULLI NOBEPXHOCTU

Afanasyev D.S., Larina T.V., Kuznetsova N.I.

Gas-phase epoxidation of butadiene: influence of the
content and distribution of cesium promoter on catalytic
properties Ag/o—ALy05 ... 21

The aim of this work is the selection of optimum conditions for pro-
motion of silver catalysts by cesium nitrate. Using known patents
methods, catalysts epoxidation of 1,3-butadiene were synthesized
15 wt.% Ag and 250-1500 ppm Cs on a-Al,04 (Johnson Matthey,
H16P07). Varying the silver dispersion, the amount of injected
promoter and its distribution on the catalyst surface, a systematic
study of the physicochemical properties of the samples was car-
ried out. Catalytic testing of the samples showed that the optimal
amount of promoter is directly dependent on the catalyst surface.
In the optimal condition of promotion the catalyst activity is de-
termined from the dispersion of deposited silver. The shape of ki-
netic curves is depended on Cs excess or deficiency in the catalyst,
this can be used as a method of determining the promoter optimal
content. The energy dispersive spectroscopy was first applied to
study the Cs distnbution on the surface of the promoted catalysts.
It is shown that heat treatment contributes the even distribution
of the promoter on the catalyst surface and reduces the time re-
quired to reach steady-state activity in the catalytic process. We
achieved steady-state performance of catalysts 0,5 g of 3,4-epoxy-
1-butene to 1 g of catalyst per hour, what exceeding the claimed
value of the patents.

Keywords: Ag catalyst, cesium, epoxidation, 1,3-butadiene.

ENGINEERING PROBLEMS.
OPERATION AND PRODUCTION

Vanchurin V1., Golovnya E.V.,, Yashchenko A.V.

The oxidation of ammonia on woven and knitted plati-
NOTA grids . ...eeieeiiiei e 28

Results f pilot tests of catalytic systems equipped of (7-12) wo-
ven or (5-14) knitted platinoid grids in ammonia oxidation are
presented. Platinoid woven and loose knitted grids with wire
thickness 0,092 and 0,076 mm are made from metal alloy PdRhRu
15-3.5-0.5 (the so-called Alloy Ne 5), containing 81 % Pt, 15 %
Pd, 3,5 % Rh and 0,5 % Ru (STO 00195200-013-2007 and STO
00195200-014-2007) at the Ekaterinburg non-ferrous metals
plant JSC «EZOTSM». Tightly knitted grids made by «Umicore»
company (Germany), and differs from the domestic grid knitted
Pty greater mass and size of the outer surface of the cross sec-
tion apparatus. There is a study of the influence of the mass, the
outer surface, free volume of woven and knitted platinoid grids on
nitric oxide yield. It's determined the residual ammonia content
after platinoid grid bed, depending on their number. The effec-
tiveness of a bit of knitted grids surface depends on the influence
degree of transport phenomena and reaction of the homogeneous
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BA3AHbIX CETOK 3aBUCUT OT CTENEHU BAUAHWUSA Ha KaTanuTUYeCKuit npo-
LLeCC ABNEHUA NepeHoCca U peakLiMu roMoreHHoro BOCCTaHOBNEHUS OK-
CWAa a30Ta aMMUaKOM, NpoTeKaloleid HenoCpeaCTBEeHHO B CBOBOAHOM
obbeMe CNos NNAaTUHOMAHOTO KaTanusaropa. [1pUMeHeHUe HenNoTHO
BA3aHbIX CeTOK Ptyy¢ oKa3biBaeTCa MeHee 3P PEKTUBHBIM, YEM TKAHbIX
ceTok Ptyg, B 06nacTi 3HaueHuid BLIXOROB OKCMAA a3oTa = 91,5 %.
[TnoTHo BA3aHble ceTku LenecoobpasHo UCNoNb30BaTh B 06NACTH Bbl-
X008 OKCUAA a30Ta < 94,5 %. [lawe npu 3HAYUTENLHOM yBENUYEH UM
NNowaau HapyxHoi NnoBepxHoCTH (B cyyae NAOTHO BA3AHbLIX CETOK)
He yaaeTca foBUTbCA PaBHO3HAYHbLIX BLIXOAOB € TKAHLIMU CETKAMU.
MakcuManbHble BbIX0Abl OKCUAA a30Ta = 95 % AOCTUTAITCA Ha TKAHbIX
ceTkax Ptgg,. Y13 pe3ynbratoB MCMbITaHUs NNATUHOMAHLIX CETOK He-
MNOTHOW U NNOTHOW BA3KW CefyeT, 4To NpeanoYTUTeNsHO UCNONbL30-
BaTb NocneaHue, Umetole 6onee HU3KKI ceoboAHbLIA 0bbeM B Cnoe.
Pasmewan nnaTMHOUAHbIE CETKU HENMNOTHOW BA3KW Ha Cnoe COTOBOW
perynsapHoit CTpyKTypbl — 610YHOTO KaTanu3atopa MAW HacamKu B
MeHbLIEM KONIMYECTBE, MOXHO CBECTU K MUHUMYMY cBOBOAHLIA 06bEM
1 AONIO @MMUaKa ANA HELeNeBoro NpespalleHus.

KnioueBble cnoBa: okMCNeHWe aMMUaKa, NNatTMHOUAHbIE CeTKW, a30T-
Hasa KUCNOTa, ONbITHO-NPOMBIWIEHHbIE UCNBITAHUA.

I OTEYECTBEHHbIE KATAJIN3ATOPbI

Mpokodbes B.1O.

BausHUe yCNOBUI IKCTPY3NUMU NACT Ha MexaHUUeCKue
CBOMCTBA rPaHyn Katanu3aTopoB U COPGEHTOB ............. 33

[TpoaHanu3npoBaHo BAUAHUE YCNOBUI IKCTPY3UU U CBOWUCTB NacT Ha
MexXaHUYecKyo NpoYHOCTs rpaHyn. € aToi yensio Gbinu Ucnonb3osa-
Hbl U3BecTHble kputepuu Re, We u De, a Takwe npepanoweH 6e3pas-
MepHbIA cumnnexkc Sym = Pe/vpl, rae © — neprvoa penakcauuu. Beoi-
ABNEHA IKCTPEMANbHaA 3aBUCUMOCTb MEXaHWYECKOM NMPOYHOCTH OT
Re-Sym. YcTaHoBneHo, YTO B KaHasne hunbepsl MOKET BbITh 3 pexuma
TeYeHMUA NacTsl, KOTopble 0BYCNOBAEHbI PENAKCAUMOHHBIMU NpoLEeC-
camu. [oKa3aHo, YTO KAXALIA U3 PEMUMOB TEUEHUA KOPPEnupyeT C
onpefeneHHbIM YYacTKOM 3aBUCUMOCTU NPOYHOCTHA oT Re-Sym. Mak-
CUManbHas NPOYHOCTL FPaHYN AOCTHUTeTCA B CNyYae YCTaHOBUBLIErO-
CA Pa3BUTOrO TeYeHUsn, KoTopoe HabnlogaeTcs B AUaNa3oHe 3HayeHui
Re-Sym 01 0,1 go 1,0.

KnioueBble cfoBa: nacThl, IKCTPY3UA, PEONOTUSA, CTPYKTYPHO-MEXAHMU-
YeCcKue CBOMCTBA, MEXaHUYECKAs NPOYHOCT.

Cepos W.B., Maxaes B.[., MaTkoBckuid M.E.
MoHOLeHTPOBbIe KATaNU3aTOPbl B MPOMbILAEHHOM
NPOU3BOACTBE NOAMITUIICHA. ..euveivneiireernneeaeeenneiennnnns 40

B 0630pe 0606lleHbl AaHHble NO UCMOAL3OBAHUIO MOHOUEHTPOBLIX
katanusatopos (MUK) B npombiwneHHoM npou3BoacTBE noau3TUne-
Ha. PaccMOTpeHbl UCTOPUS MPOMbLIWLNEHHOTO NPUMEHEHWSA, OCHOBHbIE
Tunsl MUK 1 ocHOBHbIE NpoUECChl, NPUMEHAEMbIE B TPOU3BOACTBE NO-
anatunena (M13) nog aedCTBUEM yKa3aHHbIX CUCTEM, KpyNHeiiw e npo-
u3zsoactea M3 ¢ ucnone3osaruem MUK, a Takme 06nactu npumeHeHus
nosyyYaeMmeix B 3TUX Npolieccax nonumepos. O6CYKAEHbI NEPCNEKTHBSI
Pa3BUTWUA AAHHOTO HanpaBNeHua.

KnioueBbie CAi0Ba: NOAUITUNEH, ﬂOﬂMOﬂE(bMHbI, MOHOUEHTPOBbLIE KaTa-
NU3aTopbl, NPpOMbILLINEHHOE NPOU3BOACTBO, KaTanus.

reduction of nitrogen oxides with ammonia, which flows directly .
into the void volume of the platinoid catalyst bed. The use of |
loose knitted grids Pty;q is less efficient than the woven Ptyg, in
the range of nitric oxide yield > 91,5 %. The test results show,
that it is preferable to use a tightly knitted platinoid grids with
lower free volume in the layer. If the loose knitted platinoid grids
place on reqular structure bed (a block catalyst or packing) it's
possible to minimize the free volume and the proportion of am-
monia for improper turning.

Keywords: ammonia oxidation, platinoid grid, nitric acid, pilot tes-
ting.

DOMESTIC CATALYSTS

Prokofiev V.Yu.
Effect of extrusion conditions of pastes on mechanical
properties of catalysts and sorbents granules ............ 33

The influence of extrusion conditions and properties of the paste
on the mechanical strength of granules is analyzed. For this pur-
pose they used the known criteria Re, We, and De, also dimensionless
simplex Sym = Pe/vpl is proposed, where © is relaxation time. It is
revealed an extreme dependence of the mechanical strength from
Re-Sym. It is found that the channel may die three flow regimes
paste, which are due to relaxation processes. Each of the flow re-
gimes correlate with a specific site depending on the strength of
Re-Sym. The maximum strength of the granules obtained in the case
of steady developed flow, which is observed in the range of Re-Sym
from 0,1 to 1,0.

Keywords: paste, extrusion, rheology, structural-mechanical proper-
ties, mechanical strength. .

Sedov I.V., Makhaev V.D., Matkovsky P.E.

Monocentered catalysts in industrial production of poly-
ethylene ... 40

In the review the data about the use of monocentered catalysts in the
industrial production of polyethylene is collected. There are history
of industrial usage, the main types of monocentered catalysts and the
basic processes used in the production of polyethylene (PE) under the
action of these systems, the largest production of polyethylene using
a monocentered catalysts, as well as applications of polymers received
in these processes. Prospects of development in this direction are
discussed.

Keywords: polyethylene, polyolefins, monocentered catalysts, in-
dustrial production, catalysis.
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Nlambepos A.A., CuTHukoea E.H0., MyxambeTos U.H.,

3ansnues P.®., Tuabmynnun P.P., Tunbmaros X.X.

BanAHUe ycioBUn rugpoTepmanbHoin o6 paboTKuU Ha CTPyK-
TYPY U KATAAUTUUECKYIO aKTUBHOCTb OKCUAA alllOMUHUA

B NpoLECCe CKeNeTHON U30Mepu3aLmnmn H-6yTeHos......... 53

C uensio nonyyeHus 3¢hHEKTUBHOTO aTOMOOKCUAHOTO KaTanu3atopa
CKeNeTHOW U3oMepu3auuu H-GYTEHOB CO 3HAYUTENBHOW KaTanuTu-
YECKOW BKTUBHOCTLIO U3YYeHO BAUAHUE TMAPOTepManbHo# obpaboT-
ku (TTO) anioMOOKCMAHO-TMAPOKCUAHBIX cucTeM npu 150-200 °C
Ha XapaKTePUCTUKU KPUCTANNUYECKOM, NOPUCTON CTPYKTYPLI U KUC-
OTHO-OCHOBHbIE CBOICTBA Nonyyaemoro u3 Hux y-Al,05. Mokaszao,
410 ITO TMAPOKCMAA AMOMUHUA NPUBOAMT K POCTY PAa3MEPOB MUK-
POKPUCTANNUTOB, CHUXEHMIO yaenbHo ! nosepxHocTh Al,05, a Takxe
CHUKEHWIO YUCNA KUCNOTHO-OCHOBHLIX LIEHTPOB, B pe3ynbTaTe Yyero
NPOMCXOAUT CHUMKEHWE AKTUBHOCTU B pEaKLMKU CKENETHOW U30MepH-
3auun H-OyteHos. [TO gByxXda3HON cuCTeMb «OKCUA aNIOMUHMA—NC-
XOHbIA TUAPOKCHUA aNIOMUHUA» NO3BOSET NONYYUTL Bonee Menkue
kpuctanautsl y-Al,05, 4TO MPUBOAMT K POCTY KUCAOTHOCTU 06pasy-
oweroca nocne npokanueaHua npu 550 °C Al,05, 1, Kak cneacTsue,
K BO3PACTaHWIO KaTaNuTUYecKoi aKTUBHOCTW. [JaHHBIA MeToA MoXeT
BbITb MCNONL30BAH ANA NOBLIWEHUA AKTUBHOCTU MPOMBILAEHHbIX
06pa3LOoB OKCMAA aIlOMUHWUA B PEAKLMM CKENETHOW M30MepU3aLnm
H-byTeHoB.

KnioyeBble cnoBa: OKCUA antOMUHKA, CKENeTHas U3oMepU3aLus, GyTe-
Hbl, TMAPOTEPManbHan 06paboTka.

Oscuenko 0.J1.

BnuaAHue no6aBOK HMTPaTa U popMuaTa Le3us Ha CBOWA-
cra Cu-Zn-Al-katanu3aropa koHBepcun CO .............. 60

MayueHo BnusHue nobasok HUTpaTa W GopmMuaTa Le3us Ha aKTUB-
HOCTb, @ TaKKe KPUCTAnNWYecKylo CTPYKTypy W YAENbHYIO noBepx-
HOCTb aKTUBHOTO MEAHOTO KOMMOHeHTa B coocaxaeHHoM Cu-Zn—-Al-
KaTanu3atope HW3KoTeMnepaTypHo# koHeepcuu CO. YcTaHoeneHo,
yto 1 % Cs B Buae HWUTpaTa uauM QOpMMATa CHUKALT AKTUBHOCTL
Katanusatopa B noboyHOW peakunu obpazoBaHus MeTaHona B 2,5—
3 pasa. Bnuanue dbopmuara uesns Ha KpUCTANNUUECKYIO CTPYKTYPY U
(a30BbIil COCTAB BbIPANEHO MEHEE N0 CPABHEHUIO C HUTpaToM. BHe-
cenme Cs B KapOOHATHYIO MACCy NPEANOYTUTENLHES, YEM B OKCUAHYIO
ocne NpoKaNMBaHWA, NOCKONLKY NPUBOAUT K BOLIIEMY CHUKEHUIO
BLIXO@ METAHONa M B MeHblUeH CTEeNEHW M3IMEHREeT KpucTaanuyec-
Ky CTPYKTYpY 4 ha30BbIi COCTAB KaTaausaropa.

Kniouesbie cnoea: Cu—-Zn-Al-karanusatop, koHeepcus CO, uesui.

| BUOKATAJTU3

Bucddu Y., Poccerru U.
Mpou3BOACTBO BOLOPOAA B NpoLecce napoBoro pudop-
MiUHra buostaHona

B pabore noaGupaetcs karanusatop pns NonyyeHWs BOAOPOAA 8
npouecce naposoro pudopMuHra GuostaHona. [puroToBneHs
0bpa3lbl KaTanus3aTopos TPeX CEpUil C PasnuuHbIM COAEPKaHM-
em Ni Ha Al05, Ti0p u La,05 Hocutensix, Kotophie CHHTE3UpOBa-

Lamberov A.A., Sitnikova E.Yu., Mukhambetov I.N.,

Zalyaliev R.F., Gil'mullin R.R., Gil'manov Kh.Kh.

The influence of hydrothermal treatment conditions

on the structure and catalytic activity of aluminum oxide
in the skeletal isomerization of n-butenes ................. 53

In order to obtain an effective alumina catalyst for the n-butenes
skeletal isomerization with significant catalytic activity, the au-
thors studied the influence of hydrothermat treatment (HTT) of
aluminum oxide-hydroxide system at 150-200 °C on the charac-
teristics of the crystalline, porous structure and acid-hase prop-
erties of y-Al,05, which will be prepared. It is shown that HTT of
aluminum hydroxide leads to an increasing of crystallites size, de-
creasing specific surface Al,0 area, as well as reducing the number
of acid-base centers, what resulting in catalyst activity lowering.
HTT of phase system «alumina-aluminum hydroxide» gives smaller
v-AL,05 crystallites, which leads to increasing the acidity of Al,0;
which formed after calcination at 550 °C, and, consequently, to in-
creasing in catalytic activity. This method can be used to enhance
the activity of industrial samples of aluminum oxide in the reac-
tion of n-butenes skeletal isomerization.

Keywords: alumina, skeletal isomerization, butenes, hydrothermal
treatment.

Ovsienko O.L.
Effect of supplementation of nitrate and cesium formiate
on properties of CO conversion Cu~Zn-Al catalyst........ 60

The effect of nitrate and cesium formiate additions on activity, as well
as the crystal structure and surface area of active copper component
in the co-precipitated low temperature CO conversion Cu-Zn-Al-
catalyst is studied. It is established that 1 % Cs in the form of nitrate
or formiate decreases the activity of the catalyst in the formation
of methanol in 2,5-3 times. Effect of cesium formiate on the crystal
structure and phase composition is expressed less in comparison
with nitrate. The Cs addition in the carbonate mass is preferable than
in the oxide mass after calcination, as it leads to a greater decrease
in the methanol yield and to lesser extent of changes the crystal
structure and phase composition of the catalyst. .

Keywords: Cu—Zn-Al catalyst, CO conversion, and cesium.

BIOCATALYSIS

Biffi C., Rossetti 1.
H, production by steam reforming of bioethanol......... 66

Differently supported Ni-based catalysts, with variable metal load-
ing, have been synthesized by means of an innovative preparation
procedure. This technique, named Flame Spray Pyrolysis, allows
the continuous one-step production of nanosized particles, char-
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CopepaHue

Hbl B BMAE HAHONOPOWKA NUPONWU3HBLIM NNAMEHHBIM HAaHECeHMeM
(FP). 3Ta TexHonoTMA NO3BONAET B OfHY CTAZAWI0 B HENPEPHIBHOM
peXuMme NPoON3BOAWTL HaHOpPa3MepHble YacTULbl, XapaKkTepusy-
OLMEeCH BbICOKOM TepMUYECKOW CTabUNBHOCTLIO M3-3a BCMbIWKM
NPOKaNUBaHMA B NNAMEHU B TeYeHUEe HECKONbKUX MUAIUCEKYHL.
CpasHuBatloTca Mopdonoruyeckue U CTPYKTypHele 0COBEHHOCTU
NPUroTOBNEHHbIX HOCUTENEN U AKTMBUPOBAHHOTO KaTanu3atopa C
XapakTepucTUKaMu KoMMmepyeckoro katanusatopa SR B peakuuu
naposoro pugopmuHra 6uostaHona npu 750 °C u aTmocdepHom
AasneHuun. Kommepyeckuit okcua anioMUHUA NPOAEMOHCTPUpOBAN
3HayuTenbHoe 06pa3oBaHUe KOKCA M3-33 CBOEW KWUCNOTHOW npu-
POAbI, HU3KYI0 CENEKTUBHOCTL W BLICTPYI0 AE33BKTUBALMIO KaTanU-
3atopa. Hauvnydwue peaynastatel Ouinu gocTurHyTsl Ha ofpasue ¢
15 mac.% Ni/la,03, ysenuyenue copepwanns Ni ynydwaet npous-
BOAMTEALHOCTL NO H,.

Kniwuesble cnosa: naposoi pudopMuHr 6103TaHONA, TNA3MEHHOE Ha-
HeceHWe, NPOU3BOACTBO BOAOPOAA.
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ponakTama» (4-5 oktabps 2011 r., CeBepogoHelK,
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acterized by high thermal stability due to a flash calcination for
a few milliseconds into a flame. The morphological and structural
features of the as prepared supports and of activated catalysts
are here summarized, together with catalyst performance for the
steam reforming of bioethanol at 750 °C, atmospheric pressure.
Alumina, chosen for comparison with commercial catalysts for this
application, did not show a suitable support due to its high sur-
face acidity, which leads to faster coking with respect to other
supports. Increasing Ni loading allowed to increase H, productiv-
ity and the best results were achieved with the sample 15 wt.%
Ni/La,0;.

Keywords: steam reforming bioethanol; flame pyrolysis; hydrogen
production.
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