buuninnpc



Copepwatue

I OBLME BONPOCHI KATAJIM3A

Kpusopyuko 0.11., Xyxros A.B., bonotoe B.A., Tarvatwes H0.10.,
Monuna U.10., NapmoH B.H.

Hosbiit noaxop Kk cuntesy 6emuta (y-ALOOH) nyrem Bos-
AencTBuA CBY-u3nyueHns Ha ru66cut: KMHeTHKa TBepAoO-
(hasnbix NpeBpalleHU i N JU3IeKTPUUECKUE CBOMCTBA
PEATEHTOB ..ccvenreanenrniaenrraceraneeescussanens eerreroneeaenees 7

B paboTe npepnoxeH HOBbIA NOAXOA K CHHTE3Y KpUCTanaUyecKoro be-
MuTa nyTtem Bospeicrena CBY-uznydenus Ha rubbeur. UccnegosaHra
KUHeTUKA TBepaoQa3HbIX npespaweHnii rub6cuta npu ero CBY-akTu-
BALMUN W WU3MepeHbl AUINEKTPUYeCKHe XapaKTepUCTUKKU UCXOAHbLIX U
CBY-akTuBupoBaHHbix 06pa3yos rubbcuta. lNokasado, uto yeenuye-
Hue BpeMeHn CBY-so3geilcTens Ha rMOBCUT NPUBOAUT K yBENUYEHUIO
3HaueHU tgd, uto ceuaeTENsCTBYET O nyywed cnocobHocT CBY-ak-
THBUPOBAHHbIX 06pa3yos rubbcuta guccunuposats CBY-3Hepruio 3a
cueT obpaszoBanus amophHON COCTaBNAOWEN, CoAep)awend pasnuy-
HOe KONWYecTBo €Nabo CBA3aHHOWN MONEKYNAPHOH BoAbl. XMMUYECKas
hopmyna ans amopdHON cocTaBnsiowein MoxeT GbiTh NpefcTaBneHa B
obuiem Buae Kak Al,053:xH,0 (0,5 <x < 3,0). MpeacTasneHHble pe3ynbTa-
Tl MOTYT NOCAYMUTL OCHOBO# AiA Pa3paboTKN HOBLIX MANOOTXOAHBIX,
pecypco- U 3HeprocHeperaiouux MeToi0B CUHTE3A KPUCTATHYECKOTO
Gemuta v nonydenus u3 Hero coorsetcreerHo Y-Al,05 ¢ HeobbIYHBIMY
10 CPAaBHEHUID C U3BECTHLIMW HU3KOTEMNEPaTYPHbIMU MOAUDUKALUSA-
M okcupoB ALt KUCNOTHO-OCHOBHBIMU M TEKCTYPHLIMU XapaKTepuc-
TUKAMU.

KnioueBsie cnoea: ru66cut, kpuctanauueckuii 6emur, CBY-axrusayma
ru66cuTa, amopHan coctasnsolas rub6cuTa, AUINEKTPUYECKUE CBOWA-
CT8a, MEXaHW3M, KUHeTHKa, TBepaodasHble Npespauierns.

Tapacesuy M.P., borpanosckas B.A., Augpees B.H.

PtCoCr/C 3neKTpoKaTanu3aTops! ANA TONNMBHBIX 3e-
MEHTOB € NPOTOHMPOBOAALUM NONUMEPHBIM 3NTEKTPO-
JIATOM L.oininiiniiiiieeineeeraenerernenetosesasnsnanssasienssonerensann 16

O6cymaeHbl pesynstatel pabot, nposoaumeix B UOX3 PAH no cospa-
HUIO coBpeMeHHbix kaTanutTnyeckux cuctem (PtCoCr/C) co cTpyxTypoit
AApo ~ 06004Ka, rae AAPO — CNAas Merannos, a 0bonouka oborauweHa
nnatHoW. HosbiM CBOWMCTBOM Katanusatopa, o6ecneynBawoWnM ax-
_TMBHOCTb, CENEKTUBHOCTL B OTHOWeHUM BoccTaHoBneHua 0, RO BOAI
¥ KOPPO3UOHHYIO YCTOWYUBOCTD, ABAAETCA CHUKEHUE 3an0fHEHUs no-
BEPXHOCTU Pt B 06010UKE NPOYHO XeMOCOPOUPOBAHHbBIM KUCNOPOAOM.
Paspa6oraHa apxurektypa karoga M3b npu ucnonssosanun PtCoCr/C,
NpoBeAeHbl ero UCAbITaHUA (pecypcHble U YCKOPeHHoe CTpecc-TecTH-
poBaHue) B T3 ¢ NpOTOHNPOBOAAWMM NONTMMEPHBIM 31eKTpoNUTOM. [To-
Ka3aHo, 4to npu ucnonb3loBaiuu PtCoCr/C (30 Mac.% Pt) u cHUxeHuu
pacxopa Pt Ha KaToje 6 ABa pa3a AOCTUTHYTLIE XaPAKTEPUCTUKM HE YC-
TynaioT Takosbim ¢ Pt/C katanusaropom. Kpome Toro, B MccnefoBaHHbIX
yenosusx 3hdekTuBHocTs ucnonb3osanua Pt e PtCoCr/C 3HauutensHo
BbiWe, 4em B Pt/C. MonyyeHHble pe3yneTarthl OTKPLIBAIOT BOZMOXKHOCTD
nepexoAa K cnegyouweMy arany pabor — opraHusauum npousBoACTBa
COBPEMEHHBIX HU3KOTEeMneparypHsix T) C XapaKTepucTUKaMM, COOoT-
BETCTBYIOLWMMN MUPOBOMY YPOBHIO, C UCMIONIL30BAHUEM OTEUECTBEHHBIX
MaTepuanos.

KnioueBble cnoBa: CMHTE3 KaTanu3aTopa, 3AEKTPOKATanu3, peaKuus
3/1eKTPOBOCCTAHOBAEHWUA KUCNOPOAA, KOPPO3MUA, TONMUBHLIA neMeHT,
MeMOpaHHO-3MeKTPOAHLIA Bnok (M3B), npoToHnpoBoaswmiA nonumep-
HblIA 3NEKTPONUT.

GENERAL OF CATALYSIS

Krivoruchko O.P., Zhuzhgov A.V,, Bolotov V.A., Tanashev Yu.Yu.,
Molina I.Yu., Parmon V.N.

A new approach to the synthesis of boehmite (y-ALOOH)
by the action of microwave radiation on gibbsite: kine-
tics of solid-phase transformations and dielectric proper-
ties of thereactants ..........ccccccoiiiiiiieiiiieciiinnnnen, 7

A new approach to the synthesis of crystalline boehmite by microwave
exposure at gibbsite is proposed at the work. The kinetics of solid-
phase transformations of gibbsite when microwave activation was in-
vestigated and the dielectric characteristics of the baseline and mic-
rowave activated samples of gibbsite were measured. It is shown that
increasing the microwave activation time on gibbsite leads to increased
tgd values, that indicating better ability of microwave activated sam-
ples gibbsite to dissipate microwave energy through the formation of
the amorphous component containing a different number of weakly
bound molecular water. The chemical formula for the amorphous com-
ponent can be represented in general form as Al,03-xH,0 (0,5 <x < 3,0).
Presented results can serve as a basis for the development of new low-
waste, resource and energy saving methods for the synthesis of crystal-
line boehmite and getting from it, respectively y-Al,0; with unusual,
compared to the known low-temperature modification of Al3* oxides,
acid-base and textural characteristics.

Keywords: gibbsite, boehmite crystalline, microwave activation gibb-
site, amorphous component gibbsite, dielectric properties, mechanism,
kinetics, solid-phase transformations.

Tarasevich M.R., Bogdanovskaya V.A. Andreev V.N.
PtCoCr/C electrocatalysts for fuel cells with proton-con-
ducting polymer electrolyte ..........cccocoirieiiiiiiiaiiain. 16

There were works to develop the advanced catalyst systems (PtCoCr/C)
with a core-shell structure, where the core - a metal alloy, and the shell
is rich in platinum. The works were made in Institute of Physical Chem-
istry and Electrochemistry, Russian Academy of Sciences. Reduction of
surface coverage of Pt in the shell by firmly chemisorbed oxygen is a
novel feature of the catalyst providing corrosion resistance, activity,
selectivity with 0, recovery to water. Architecture of cathode OIE was
developed using PtCoCr/C, its tests were conducted (resource and ac-
celerated stress testing) in TE with proton-conducting polymer electro-
lyte. It has been shown that achieved characteristics are not inferior to
those characteristics on Pt/C catalyst, using PtCoCr/C (30 wt.% Pt) and
Pt reduction at the cathode twice. Furthermore, in the test conditions,
the efficiency of use Pt in PtColr/C system was considerably higher
than in Pt/C. These results open the possibility of transition to the next
phase — the organization of production of modern low-temperature fuel
cells with characteristics corresponding to the world standards, using
local materials.

Keywords: electrocatalysis, oxygen reduction reaction, corrosion, fuel
cell, membrane-electrode assembly (MEA), protonconducting polymer
electrolyte.
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KATAJIU3 B XUMUYECKOM
U HEGTEXMMUYECKOU MPOMBILJIEHHOCTH

Canaxoe W.W., batbipwun A.3., Ceprees C.A., bykatos L[,
bapabaHoe A.A., CaxabytnuHos A.l., 3axapos A.A.
funbmaros X.X.

Nonumepunsayua nponuneHa B UAKOM MOHOMepe B NpU-
CYTCTBUMU COBpPeMEHHBIX BbICOK03(EKTUBHBIX TUTAH-
Mar{ueBbiX KaTaNu3aTopos

B nabopaTopHbix YC/IOBUAX NpOBEAeHbI CPABHUTENbHBIE UCCNEfoBaHUA
npolecca NnoAMMepU3aLMmM NPoNuIeHa B XUAKOM MOHOMEpE Ha TUTaHMar-
Huesbix Katanusartope MK-8-21, paspaborahHom B WHCTHTyTe KaTtanusa
um. [ K. bopeckoa CO PAH, ¥ UMROPTHLIX NPOMBIWAEHHEIX KaTanW3aro-
pax (ycnoeHoe HassaHue ~ TMK-1, -2, -3). OueHuBanu akTUBHOCTb U CTe-
peocneyuUYHOCTL KaTanu3aropos, a TakkKe csoitcTBa obpasyioulerocsa
NOAUNPONMANEHa: efo FPaHYNOMeTPUYECKUA COCTaB, (PUINKO-MexaHdec-
Kue xapaktepuctuku. lokasaHo, uto katanusatop UK-8-21 no karanuru-
YeCKWUM CBOWMCTBAM B CUHTE3E MOAMNPONU/EHA He YCTYNAET UMAOPTHLIM
ananoram. O6pasyiouwmnitica Ha WK-8-21 nopowok noaunponuneHa of-
HopofieH U ob6napaeT xopowelt mopdonoruein. DPusnko-MexaHuvecKue
XapaKTePUCTUKN NOAUNPONUANEH, CUHTE3UPOBAHHOTO HA OTEYECTBEHHOM
Katanu3satope UK-8-21, 613Ky K TakoBbIM [IA NONUNPONUAEHA, NONY-
4YeHHOro C UCNOAib30BAHUEM UMNOPTHOTO KaTanusaropa TMK-1.

KnioueBble cnoBa: TUTaHMarHUeBLIR KaTanu3atop, NponuNeH, nonuMme-
pU3aLUA, NOAUNPONUNEH, U30TAKTUYHOCTS, FPaHYRCMETPHYECKUIA COCTaB,
hU3nKo-MexaHKYeCKMEe CBOMCTBA.

Anumappatos X.M., Benuesa ©.M., Abacos C.U., Parumosa H.M.

Katanutnuyeckoe peruapomeTnnpoBaHne MeTUALMUKAO-
reKcaHa ¥ CoBMecTHoe npeBpalieHne PpaKLuui NpAMOroH-
HOTO 6eH31Ha U MeTaHONA B NPUCYTCTBUU MOANCDULIM-
pPOBaHHbLIX HOPM MOPACHUTA U NEHTACUAA ....cvveeneennnnns 32

B HacToAweM coobueHUr NPUBOAATCS pe3ynLTaThl UCCREROBAHUA peak-
yuu geruppomernnauposanua (JIFM) metunumknorexcana (ML) u cos-
MeCTHOro npespaweHus Ghpakuuii npsAMOroHHoro beH3nHa u MeTaHona
Ha MOAMDULMPOBAHHbIX OPMax MOPAEHMTA N NEHTACKUNA B NPUCYTCTBUM
pa3nuyHbIX akuentopos BofopoAa (0, CO,). Bsicokas cefieKTUBHOCTD
no U30MepaM Kcunona HabNIRAETCs Ha NONUKATUOHHBIX MOAUDUKALMU-
Ax HNa-UBM. Ha atux katanutuyeckux cucremax creneHs AI'M v gerup-
pogucnponopuuonuposanus (A) MUM ¢ ysenuueruem cooTHoweHUs
0, : CO, B uHTepBane 0,05 : 1+1,5 pacrer, a cTeneHb AeruapupoBaHuUA
€10 B TOIYON OCTAETCA NPaKTUYECKU 6e3 n3MeHeHus. Bbicokue BbIXOAb!
[U- U TPUMETUNBEH30M0B JOCTUTAIOTCA NPYU B3aUMOAEHCTBUM METaHONA
¢ 6eH3uHoBoM (pakumeir 100~140 °C, cocTosWen masHbiM 06pazoM u3
C,—Cg ymeBogopopoB. Pesynbrathl MCCIEAOBAHUA MOTYT ObiTb UCTOND-
30BaHbl NpU pUGOPMUHTE NPAMOTOHHOTO BEH3UHA C LEAbIO NOBbLIWEHUA
seixoga Cg—Cy apoMarnyeckux yrmesofopoaos.

Kniouesble CnoBa: fervuapoankuivpoBaHve, METUILMKNOTEKCaH, Gex-
3MHOBAR HPAKUNS, METAHON, UEONUTHLIE KATANU3ATOPHL.

KATAJIU3 B HEGTENEPEPABATbIBAIOLLEM
NPOMbBIUJIEHHOCTH

bo6kosa T.B., [lopotus B.M., Motanexko 0.B., Copokuna T.11.,
OcrpoBckuid H.M.

llesakTuBMpYIOLLEE BIIUAHUE A30TUCTBIX COERUHEHUN

Ha npeBpalleHUA MOAENbHbLIX YINeBOJOPOAOB U PeafibHOro
CbIpbA B YCNOBUAX KATANIUTUYECKOTO KPEKUHTA .......... 40

M3y‘4€HO BAUAHUE COREPMXAHUA U NPpUpPOALl A30TUCTLIX COEAMHQHMVI Ha
pacnpegeneHue uenessblX NPOAYKTOB NpU NpeBpalleHUAX MOAeNbHbIX Y-

CATALYSIS IN CHEMICAL
AND PETROCHEMICAL INDUSTRIES

Salahov 1.1, Batirshin A.Z., Sergeev S.A., Bukatov G.D.,
Barabanov A.A., Sakhabutdinov A.G., Zakharov A.A.,
Gilmanov Kh.Kh.

Polymerization of propylene in liquid monomer in the pre-
sence of a modern high performance titanium-magnesium
catalysts ..o s 27

In vitro the comparative studies of propylene polymerization in liquid
monomer on the titanium-magnesium catalyst IK-8-21, developed at
the Boreskov Institute of Catalysis and on imported industrial cata-
lysts (codename — TMK-1, -2, -3) were carried out. The activity and
stereo-specificity of the catalyst were estimated, also the properties
of the resulting polypropylene: granulometric composition, physical
and mechanical characteristics. It is shown that the catalytic proper-
ties of IK-8-21 catalyst are not inferior to foreign analogues in the
synthesis of the polypropylene. Polypropylene powder produced on
1K-8-21 is homogeneous and has a good morphology. Physical and
mechanical properties of polypropylene synthesized in the domestic
catalyst 1K-8-21 close to those for polypropylene produced using im-
ported catalyst TMK-1.

Keywords: Ti-Mg catalyst, propylene, polymerization, polypropylene,
isotacticity, granulation, physical and mechanical properties.

Alimardanov Kh.M. Veliyeva F.M., Abasov S.I., Ragimova N.M.

Catalytic dehydro-methylation of methylcyclohexane

and simultaneousty transformation of gasoline and metha-
nol faction in the presence of modified forms of morde-
niteandpentasil ... 32

The results of studies of the reaction methylcyclohexane (MCH) dehy-
dro-methylation (DHM) and the joint conversion fractions of naphtha
and methanol on modified forms of mordenite and pentasilin the prese-
nce of various hydrogen acceptors (0, C0,) are given in this article.
The high selectivity of xylene isomers are observed on polycationic
modifications HNa-CVM. In these catalytic systems DHM degree and
dehydrodispropvitionation (DHD) of MCH with increasing ratio of
0,:C0,intherange of 0,05: 1+1,5 grows, and dehydration degree of MCH
to toluene remains practically unchanged. High yields of di-and trime-
thylbenzenes achieved by reacting methanol with gasoline fraction
100-140 °C, consisting essentially from C;—Cg hydrocarbon. The results
can be used in the reforming of naphtha to increase the C4—Cy aroma-
tics yield.

Keywords: degidroalkilirovanie, methylcyclohexane, gasoline fraction,
methanol, zeolite catalysts.

CATALYSIS IN PETROLEUM
REFINING INDUSTRY

Bobkova T.P., Doronin V.P., Potapenko 0.V., Sorokina T.P.,
Ostrovsky N.M.

Deactivating effect of nitrogen compounds on the conver-
sion of model hydrocarbons and a real feed under cata-
lytic cracking condition .........ccccoooiiiiiiiiiiiniiniiinnn, 40

Effect of content and nature of nitrogenous compounds on the distri-
bution of desired products in model hydrocarbons transformation is
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N1eBOAOPOAOB B YCAOBMAX KPEKMKIa Ha PaBHOBECHOM LEOANTCOAepHaleM
Katanusarope. Ha npuMepe KpeKUHTa H-yH[eKaHa NoKasaHo yMmeHblue-
HUe NOYTH B 2 pasa KOHBEPCUK, BbIXOA0B niponaH-nponuneHosoi (NNG)
u GyTaH-6yTuneHosod dpakumit (BEP) npu ysenuueHun copepmanus
nuppona B ceipse Ao 3000 ppm no azoTy. Ysenuuenune cofiepxaHna aso-
Ta B CbIpbe NPUBOAUT K HENUHENHOMY YMEHLIIEHWMID KOHCTAHT CHOPOCTY
peaKunn KpeKkuHra H-yHAEKaHa. YCTAHOBAEHO, 4TO 3aBUCHMOCTD BLIXOAR
NN®, Bb®, nsobyraHa 8 B5® nApu KpekuHre H-yHAeKaHa B NPUCYTCTBUU
PazNUYHBIX a30TUCTIX COEAUHEHNUI OT KOHBEPCUM OCTAETCA NOCTOSHHOM,
BEPOATHO, OTpasNeHue MPOMCXOAUT TOMLKO 8 pesyncrate GNOKUPOBKYU
KUCNOTHBIX LIEHTPOB KaTanu3saropa. YcrarosneHo Gonsiee oTpasnsioliee
AeHCTBUE NUPPONA, UHAONA MPYU KPEKUHTE YINeBOJOPOJOB H-yHAEKaHa U
AeKanuHa, ABAAIOWMXCA CUIBHBIMA LOHOPaMW BOAOPOAA, CONPOBOXAA-
foujeecs 06pazoBaHneM aMMWaka. XMHOAWH NposBaseT Gonblyio oTpas-
JAOWYI0 CNOCOBHOCTE NPU KATANUTUYECKOM KpeKUHTe KYMORa € HU3KOM
[H]-noHopHOU akTUBHOCTBIO. TlpU KaTanMTUYECKOM KPEKWHre Herugpo-
OYMLLEHHOTO BAaKYYMHOIO ra30/s C BbICOKUM COREPaneM apomaruyec-
KUX CTPYKTYP XWHONUH OTPaBAsieT Katanusarop B Honblueil creneHu, yem
uHaon. Mpu nepepaGoTke TAXENOro ocTaTka ruApoKpexuHra, boraroro
yINeBoAcpoaMu napadpuHo-HadTeHoBOrO pafa, Hanbonsltyio OTpaBs-
loLiyto cnocobHOCTL NpoABAAET UHAOA.

KnioueBbie cnoBa: KatanMTUYECKUN KPEKWUHT, paBHOBECHbIH Karanusa-
TOP, OTPaBAeHUe a30TUCTHIMM COeAUHEHUAMM, NEPEHOC BOAOPOAA, BaKy-
YMHbIN ra3oisib, OCTAaTOK TMAPOKPEKUHTA.

Kucenésa T.11., NocoxoBa 0.M., Llentotuna M.U.,
Pesxunyenko U. 4., Anves P.P., CkopHukosa C.A.

Cucrema KaTanu3atopoB ruApPOOYMCTKYU M AenapaduHusa-
uumM Ans nonyyeHua AusenbHoro Tonnusa EBPO ......... 45

OAO «A3KuOC» pacnonaraetr coBpeMeHHLIMU KaTanm3atopamMu rugpo-
OYUCTKU W AenapaduHn3auuM, KOTOPLIE NpepcTasnnT coboi efuHylo
KOMNAEKCHYIO KaTafUTUYECKYI0 CUCTEMY ANA MONYyYEHUS AU3ENbHOro
tonnuea. C uensio nosblleHus 3EKTUBHOCTU KaTanusatopa Aena-
paduHM3aUMKM NpOBEAEHA ONTUMU3ALMA TEXHONOIMK CUHTE3a UEeoanTa
LIBM: BBegeHa cTaaws ruapotepManbHoil obpaborku cunukarens (I70),
NPUBOAALAN K NOBBILEHWIO PEAKLMOHHOA CNoCOBHOCTU CURUKarens, co-
KpaleHuIo NPOAOIKUTENBHOCTU KPUCTANNM3EUMM, CHUKEHWUIO Pa3MepoB
KpucTananToB ueonuta. [lposegeHo cpaBHUTENLHOE UCNBITAHME KaTanu-
3aropoB AenapaduHn3ayuu ~ paspabotaHroro (JEM) u npombiwnerHoro
(CTK-1). YcranoBneHo, yTo npomotuposanue ueonuta (Zn°* wnm La*)
NPUBOAMT K NOBbIIEHUIO aKTUBHOCTM KaTanu3atopa AenapaduHusaumumn u
NO3BOAET NOJIYYaTh BLICOKUE BLIXOAHI AU3enbHo# dhpakuumu npu Gonee
HU3KOW TeMnepatype, 4eM NPWU UCNONL30BaHWK NpoMsilnenHoro CMK-1.
Mo pe3ynbratam NUAOTHLIX UCNLITAHUIA HA PEANbHOM Cbipbe NOKa3aHOo, YTO
MCNONb30BAHUE KOMNNEKCHON cUCTEMBl KaTanu3zatopos ATKI-400/0EN
obecneynBaer noayyeHue AU3ENBLHOrO TOMIMBA C NPeAeNbHON Temne-
parypoit punerpyemoctu MuHyc 38 °C u copepanuem cepsi 35 ppm Ha
APOTAXEHUU He MeHee 720 u. lpeanaraeMas KaTanuTU4yecKas cucTeMma
MOXeT 6biTb peanu3oBaHa Ha mHorux HedTenepepabarbiBaowux npea-
NPUATUAX BAA NONYSEHUA pu3ensHoro Tonansa EBPO.

KnioueBble cnoBa: gu3enbHoe TONJMBO, KaTtanusatop AenapaduHu-
3alu4, NPOMOTMPOBAHME, NpefenbHas Temnepatypa GuALTPYeMOCTH,
LeouT.

Cmonukos M.[1., Hkyperox B.A., fA6saokosa C.C., Kupbaroe [.1.,
benonyxos E.A., 3aikoBckuit B.W., benwin A.C.

M3omepu3auuﬂ H-TenTaHa Ha Kataau3latopax
Pt/MOR/AL,0,

Mpurotoenensl katanusaropsl Pt/MOR/ALO; ¢ copepwaduem yeonuta
MOpAEHHT 0T 10 go 50 Mac.%. B KauecTBe npepwecTBeHHUKa Pt 6buiu

studied in cracking conditions on equilibrium zeolite catalyst. Crack-
ing of n-undecane showed a decreasing almost in 2 times of conver-
sion, yield of propane-propylene (PPF) and butane-butylene fraction
(BBF) with increasing content of pyrrole in the feed up to 3000 ppm
of nitrogen. Increasing the nitrogen content in the feedstock re-
sults to a nonlinear reduction of the cracking rate constants for the
n-undecane reaction. It is established, the dependence of the yield
of PPF, BBF, isobutane in BBF in n-undecane cracking in the presence
of various nitrogenous compounds from the conversion stay constant,
probably the poisoning occurs only as a result of blocking the acidic
sites of the catalyst. Itis established, that pyrrole, indole in the crack-
ing of hydrocarbons n-undecane and decalin have the greater toxic
effect, whey are strong hydrogen donors, which is accompanied by
the formation of ammonia. Quinoline shows great poisoning ability
in the catalytic cracking of cumene with low [H]-donor activity. In
the catalytic cracking of not hydrotreated vacuum gasoil with a high
content of aromatic structures the quinolin poisons catalyst greater
than indole. During the processing of the heavy residue hydrocracking
hydrocarbon-rich of paraffin-naphthene range, indole manifests the
most poisonous ability.

Keywords: catalytic cracking, equilibrium catalyst, nitrogen poisoning,
hydrogen transfer, vacuum gasoil, hydrocracking residue.

Kiseleva T.P., Posokhova 0.M. Tselyutina M.I.,
Reznichenko I.D., Aliev R.R., Skornikova S.A.

System of dewaxing and hydrotreating catalysts for EURO
diesel production ... 45

«Angarsk plant catalysts and organic synthesis» offers modern catalysts
for hydrotreating and dewaxing, which represent a single integrated
catalyst system for diesel fuel productions. Optimization of technology
for CVM zeolite synthesis conducted to improve the efficiency c de-
waxing catalyst. Stage of hydrothermal treatment of silica is intro-
duced, resulting in an increase of reactivity of silica, a reduce the dura-
tion of crystallization, and zeolite crystallite sizes decrease. Compara-
tive testing of dewaxing catalysts — own developed (DEP) and industrial
(SGK-1) was conducted. It has been established that the zeolite pro-
motion (Zn®* or La**) leed to increasing the activity of the dewaxing
catalyst and allows to obtain high yields of diesel fraction at a lower
temperature than when using an industrial SGK-1. The results of the pi-
lot tests on real feed have shown that the usege of an integrated system
of catalysts AGKD-400/DEP provides diesel fuel filterability limit tem-
perature minus 38 °C and 35 ppm sulfur content for at least 720 hours.
The proposed catalytic system can be implemented in many refineries
to produce EURO diesel.

Keywords: diesel fuel, catalyst dewaxing, promotion, cold filter plug-
ging point, zeolite.

Smolikov M.D., Shkurenok V.A., Yablokova S.S., Kir'yanov D.I.,
Belopukhov E.A., Zaikovskiy V.I., Belyi A.S.

Isomerization of n-heptane on catalysts
Pt/MOR/AL,0;

Catalysts Pt/MOR/AL,0; mordenite zeolite with a content of 10 to
50 wt.% are cooked. Solutions H,PtCls and [Pt(NH3),]Cl, was used
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ucnonsb3oBanbl pacteopsl H, PtCly v [Pt(NH;),]Cl,. MeTopom npoceeuu-
BaIOWEH 3NEKTPOHHON MUKPOCKONMM NOKA3aHo, YTO oKanu3ayua nna-
TUHbI Ha cMeceBoM HocuTene MOR/AL,04 HanpsaMylo 3aBucuT oT npupoasl
npejwecTBeHHMKa MeTanna. Katanuzatopsl UCALITAHbI B PeaKLUU U30-
Mepu3aluumn H-rentaHa. Mokasaxo, Yto nyywue obpasysl KaTanusatopos
obecneynBaloT BbIXOA LeSeBbIX MPORYKTOB — AU- U TPUMETUA3AMENEH-
HbIX U30MepoB renTaHa Ha yposHe 21 mac.% npu Temnepatype 280 °C
W BbiXoAe cTabunbHoro Katanusarta (s, Ha yposHe 79-82 mac.%. Kara-
NU3aTOpsl MOTYT BbITs UCMOAB30BAHBI AN YAYYIIEHUA 3KONOTUYECKMUX
XapaKTepUCTUK HEH3UHOB NyTEM UX NPUMEHEHUS B NPOLLECCE U3OMEpPH-
3auuu dpakuumn 70-105 °C npaMoroHHoro eH3uHa.

KnioueBsie cnoea: MOp,ﬂEHVIT, NNaTUHOBbIE KaTanu3aropbl, NOKanuilauuna
nNaTuHbl, U30MEpU3aLKA H-FrenTaHa.

I OTEYECTBEHHbIE KATAJIU3ATOPDI

Crpensuos W.A., Bunokypos 0.5., Tokapesa W.B., Muwakos W.B.,
Ucynos B.[., Bepsarnn A.A.

BauaHue npupoAbl TEKCTYPHOro NPOMOTOPa HA KaTanuTu-
YyecKue CBOMCTBA HUKEeNb-MefHOr0 KaTanusaTopa nepepa-
GO0THM YyrNeBoAOPOAOE C NOAYUEHUEM YINIEPOAHbBIX HAHO-

BOJIOKOH ..oiiieiiuineeeniceneearaeneaaatasarasnsnanasasasnssansenne 59

B naHHo# cTaTbe NpeAcTaBneHb pe3ynsTaTbl UCCNER0BaHWA NO pa3paboTke
¥ ONTUMM3aLMM cNocoba NPUroTOBIEHNUA KATANW3aTOPA, NPeiHA3HAYEHHO-
o Ans nepepaboTKyu yrAeBOAOPOAOR C NOAYHEHUEM YITIEPOAHBIX MaTepua-
nos. B kauectse criocoba NpuroToBneHus Katanusaropa Hui BoibpaH MeToa
MEXaHOXMMUHECKOWH aKTUBALMN CMECH OKCWIOB METANJIOB B NMNaHETapHOM
MenbHule. [laHHblA MeTof NO3BOJIAET B OAHY CTafMI0 NOAy4YaTh BLICO-
KOTPOLIeHTHble (MO aKTUBHOMY KOMMNOHEHTY, 40 90-95 Mac.%) OKcuaHble
Karanusaropsl 6e3 06pa3oBaHUs CTOKOB W BPeAHbIX ra3oB NpU NPoKanu-
BaHuu. [lns cTabunu3aumm Takux Karanm3aTopoB UCNOMb3YIOT TEKCTYPHBbIN
NPOMOTOP, KOTOPHIN NPENATCTBYET CNEKAHWIO MEeTaNNUYeCKUX AUCNEePCHBIX
4acTvL, NPU BLICOKO TEMNEPATYPE CUHTE3a yIMepofHbIx Matepuanos. B pa-
6oTe nposefieHbl NOABOP TEKCTYPHOTO NPOMOTOPA U ONTUMU3ALMUA YCIOBUI
NPUFOTOBNIEHUA OKCUAHOTO NpefWecTBeHHYKA HUKEeNb-MEeJHOTO KaTa/n3a-
Topa.

KnioueBbie cnoBa: HUKenb-MeaHbIH KaTanu3laTop, pasfnoxeHue yr-
NeBOAOPOAOB, YINEpPOAHble HAHOBOMOKHA, MEXaHOXUMWUYECKAs aKTu-
LEVTT N
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Manaenxos 0.B., ®unatosa A.E., Makeesa 0.}0;, Kncnuya 0.B.,
Donyna B.10., Cupopos A.U., Mateeeea B.I., CynbMaHn 3.M.

Ru-coaepaliue KaTanu3aropbl Ha NOAUMEPHOMU OCHOBE
ANA KOHBEPCUU LEeTI0N103bl B NOAUONIBI .................... 65

B naHHoft paboTte BnepBbie B NpoLecce rmgpOAUTUYECKOTO FMAPUPOBa-
HUA YeNNIoNo3bl BbINK KCNONL30BaHLE RU-conepalyme Katanu3aropsl Ha
OCHOBe ceepxcliuToro noauctupona (MN 270) u ero dpyHKuMoHanu3upo-
BaHHbIx aHanoroB (MN 100 u MN 500). MetogoM HU3KOTeMnepaTypHoi
aacopbuun azoTa onpefenexbl TEKCTYPHblE XapaKTEPUCTUKU ONUMEp-
HbIX HOCUTENe U KaTannu3atopos. B ctanbHOM peakTope BMECTUMOCTbIO
50 cM3 RpoBefeHb SKCNEPUMEHTHI N0 KOHBEPCUM LIeNI0N03bI B IOANONL!
B cpepe cyGkpuTudyeckoit Boabt npu 245 °C, napuuansHoOM AaBAeHUU
Bogopoaa 6 MIa u vacroTe BpaleHus mewanku 600 06/MuH. YctaHos-
NeHa 3aBUCUMOCTb Mexay MOpPdONoruyeckumMu napaMeTpamMmn HocuTenei
M aKTUBHOCTBIO KaTanW3aTopoB Ha UX OcHoBe. [oKaszaHo, 4To Haubonb-
Wyio aKTUBHOCTb NposBAsfeT katanusarop 1,0 % Ru/CNC MN 270. Cym-

as the Pt precursor. Localization of platinum in MOR/AL,0; mixtures
support depends on the nature of the metal precursor, what is shown
by transmission electron microscopy. The catalysts were tested in an
isomerization reaction of n-heptane. It is shown that the best catalysts
provide yield of desired products — di- and three methylsubstituted
isomers of heptane at 21 wt.%, at a temperature 280 °C and at stable
output of catalysate Cs, 79-82 wt.%. Catalysts may be used to improve
the environmental performance of gasoline by their application in the
isomerization of 70-105 °C naphtha fraction.

Keywords: mordenite, platinum catalysts, platinum localization, n-hep-
tane isomerization.

DOMESTIC CATALYSTS

Streltsov L.A., Vinokurov 0.B., Tokareva 1.V., Mishakov 1.V.,
Isupov V.P, Vedyagin A.A.

Influence of the nature of the texture promoter

on the catalytic properties of nickel-copper catalyst
for hydrocarbons processing obtaining carbon
nanofibers

The results of research into the development and optimization of the
preparation method of the catalyst to be processed a hydrocarbons to
carbon materials are presented in this article. The mechanochemical
activation of metal oxides mixture in a planetary mill was chosen as
the method of preparing the catalyst. This method allows to obtain in a
single stage high-proof (the active component, 90-95 wt.%) oxide ca-
talyst without the formation of harmful waste gases during calcination.
For stabilization of such catalysts they are used a textural promoter
which prevents caking of dispersed metal particles at high temperature
of carbon materials synthesis. The paper contains a texture promoter
selection and optimization of the preparation conditions of the oxide
precursor nickel-copper catalyst.

Keywords: nickel-copper catalyst decomposition of hydrocarbons,
carbon nanofibers, mechanochemical activation.

BIOCATALYSIS

Manaenkov 0.V., Filatova A.E., Makeeva 0.Yu., Kislitsa 0.V.,
Doluda V.Yu., Sidorov A.I., Matveeva V.G., Sulman E.M.

Ru-containing catalysts polymer based for the cellulose
conversion in polyols .........c.oouieiiiiiiiiniiiniiciciannnnn, 65

The first time Ru-containing catalysts based on hypercrosslinked
polystyrene (MN 270) and its functionalized analogues (MN 100 and
MN 500) were used in hydrogenation hydrolytic cellulose. Textural cha-
racteristics of polymeric supports and catalysts were determined by low
temperature nitrogen adsorption. Experiments of the cellulose conver-
sion to polyols in subcritical water were conducted in a steel reactor
with a capacity of 50 cm? at 245 °C, a hydrogen partial pressure 6 MPa
and stirrer speed of 600 rpm. The dependence between the morpho-
logical parameters of the support and activity of the catalysts based
on them is defined. It is shown that the catalyst 1,0 % Ru/SPS MN 270
shows the greatest activity. The total yield of sorbitol and mannitol is
averaged 50 % with 85 % conversion of the cellulose, which is com-
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Copepxanue

M3pHLIA BLIXOA COPBUTONA N MAHHUTONA COCTaBMA B cpefHeM 50 % npu
KOHBEpCUU Uennionosel 85 %, 4T0 CONOCTaBUMO C NOKA3aTeNsMu AN
Gonee CNOXHLIX ¥ JOPOTUX KaTanu3atopoB. Mpu ycnoBuM AansHeliwei
onTUMM3auMKU NapaMeTpoB MPOUECCa KOHBEPCUU Lennionossl U cosep-
WEHCTBOBAHWA NPEIONEHHBIX KAaTaNnu3aropos BO3MOXHA pa3paboTka
BbICOKO3GdekTUBHOrO cnocoba rnepepaboTku uennionosxoi Guomaccs
8 CbIpbE 1A XUMUYECKOTO CHHTE3a U MPOM3BOACTBA OMOTONINUBA BTOPO-
ro NOKoAeHuA.

Kniouesbie cnoBa: Uennini03a, reTeporeHHbin Karanus, CBEPXCLINTbIA
NoNUCTUPON, TMAPONUTUYECKOE TMAPUPOBAHUE, FeKCUTONbI.

Buikos A.B., Hukowsunu J1.3K., Nobumosa H.A., Komap K.I.

Bnustue pexxMmoB TEpMUYECKOro BOCCTAHOBAEHUA Ha Grop-
MUpOBaH#e, YCTOWYUBOCTL U KaTanuTUYECKUE CBOHCTBA
noAUMEpPCTab UNM3UPOBAHHBIX HAHOYACTUL NANNAAUA

B PEaKUUU CENEKTUBHOrO rMAPUPOBAHMA AlLLTUNEHOBBIX
(o2 1] 11 £ - U 72

PaboTa nocesweHa M3yYEHNI0 TEPMUYECKOA AeCTPYKLWM aueTata nanna-
AMA B uHTepBane Temneparyp ot 200 no 325 °C 8 cpege npombiwneHHOro
csepxcumtoro nonuctupona MN-270 merogamu TTA u P®IC. B xope uc-
CNeLOBaAKUS NOKA3aHO, YTO aUeTaT Nainagus, pacnpejeneHHbli B CBEPX-
CLIKTOM TONUCTUPOSE, Pa3pyllaeTca ¢ 06pa3oBaHUeM MeTaniuyeckoro
nannagus npu 6onee HWU3KUX TeMnepaTypax, YeM AOPOWOK YUCTDH CONMU.
YcTaHoeAeHo, YTO B XoAe AeCTPYKLUUM NPONUCXOAUT hopMUpOBaHHE U CTa-
6unu3auuma knactepos nannagus coctasa Pd,—Pd;, v ux yacTuuHan arpe-
rauus ¢ popMupoBaHueMm HaHoYacTul, nannaaus. Karanutuyeckoe Tectn-
poBaHWe NONy4YeHHbIX CUCTEM B PEAKUWUMU CeneKTUBHOMO ruapUpoBaHUA
TPOWHOM CBA3M AMMETUNITUHUNKAPOUHONa B cpefe Tonyona npu 90 °C no-
Ka3a/10 UX 3HaYUTeNbHOE NPEBOCXOACTBO B aKTUBHOCTU U CRNEKTUBHOCTH B
CPaBHEHWUM C NPOMBIWAEHHbIM KaTanu3atopom Jinanapa: yeennyeHue TOF
Gonee uem B ABa pa3a nNpu AOCTUXKEHUU cenekTuBHOCTU 97,8 %.

Kniouesble cnoBa: auertar nannafmsa, Knactepsl Nannafua, CBePXCIUUTHIHA
NONUCTAPON, TePMUYECKas fAekomnosuuus, POIC.

| xponuka

Unba Uocndosuy Mouncees.
K 85-neTuto CO gHA POMKABHUA ...ocvveieniiniiniiriiieanaenns 79

l MHOOPMALMOHHBIE COOBILEHMA

UHCTUTYTY OpraHu4ecKon Xumuu

um, H.l.3enunckoro PAH - 80 net! ... ..ccoiiiiiinnaes 80
Jlupgepy crpoutenbHoro komnnekca Poccuu —
0AO0 «BHUNMUHedTL» — 85 net! .......... eeerereeniseiaaas 80

parable to more complex and expensive catalysts. Development of
highly efficient method for cellulosic biomass processing to feedstock
for chemical synthesis and production of second-generation biofuels is
possible while further optimizing the parameters of the cellulose con-
version and improve the proposed catalysts.

Keywords: cellulose, heterogeneous catalysis, hypercrosslinked poly-
styrene, hydrolytic hydrogenation, hexitols.

Bykov A.V., Nikoshvili L.J., Lyubimova N.A., Komar K.P.

Influence of thermal recovery modes on the formation,
stability and catalytic properties of polymer-stabilized
palladium nanoparticles in the reaction of selective
hydrogenation of acetylenic alcohols ....................... 72

Thermal destruction of palladium acetate at temperatures ranging from
200 to 325 °C in an industrial hypercrosslinked polystyrene MN-270
was investigated by TGA and XPS and described in this article. The stu-
dies have shown that the palladium acetate distributed into hyper-
crosslinked polystyrene collapses with forming of metal palladium at
lower temperatures than the pure salt powder. The formation and sta-
bilization of palladium clusters Pd,-Pd,4 and their partial aggregation
with the formation of palladium nanoparticles happens during the of
destruction. The catalytic testing of obtained systems in the selective
hydrogenation of the triple bond dimethyl-ethynyl carbinol in toluene
at 90 °C showed their considerable superiority in activity and selec-
tivity in comparison with a commercial Lindlyar catalyst: TOF increase
more than doubled when the selectivity 97,8 %.

Keywords: palladium acetate, palladium clusters, hypercrosslinked
polystyrene, thermal decomposition, XPS.
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