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Cnocobbl nonyuerus yuc-MeTunTeTparuapothTanesoro
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MpoaHanu3upoBaHbl BO3MOXHbIE (B TOM YMCNe KaTanuTUYeckue)
€nocofbl NOAYYEHUs yuC-MeTUATeTParuaPOdTANeBoro aHruapuaa
(yuc-MTTDA) — oTBepAUTENS INOKCUAHDLIX CMON. B KauecTse Hanbonee
NePCNEKTUBHOTO NPOMbIWNEHHOMO cnocoba nonyueHus yuc-MTTOA
BbIOpaH METO/ ero CUHTe3a 13 U30NPEeHA U MANeUHOBOTO aHrUAPUAA
no peakunu [dunbca — Ansaepa. [Ang peanu3auun NPOMbIUAGHHOTO
npoussofctea yuc-MTTOA 8 Poccuu reobxogumo cozpanwe cof-
CTBEHHOrO NPOM3BOACTBA MANEUHOBOTO aHTUAPHAA.

Kntouesbie cnoga: MeTunteTparuapodTanessiin aHrapUE, cnocobu
NoNYyHeHus.

Pakutun M.10., Lonyna B.10., Tepewenkos A.HO.,
Nemugenko I.H., lakuHa H.B., MaTteeesa B.T.,
Cynsman M.T, CynbmMan 3.M.

WUccnepoBanue KaTanuTUYECKOro rUAPUPOBAHUA HUTPOBEH-
3013 B CBEPXKPUTUUYECKOM AUOKCUAER yriepoaa C UCNosb-
3oBaHueM Pd-copepmalmux KaTanusaTopos................ 24

lpuBefeHbl pe3ynsTaThl UCCNEf0BAHUA KAaTaNUTUYECKOTO TufpHpo-
BaHWUA HUTPOOEH300a C UCNONL30BAHMEM NANNAAUEBLIX KATann3aro-
poB B Cpefe Coz(cu)f 3 TakXe B Cpefe TPAAWUWOHHO MCNONL3YEMOTO
pacTBopuTens — w3onponaHosna - w 6e3 pacrsoputens. Ycnosus
nposefenns peakunn B cpefe COycyy: Temneparypa 90 °C, macca
HUTpoGeH30na 2,4 1, Macca katanusatopa 0,1 1, napyuansHoe pasne-
Hue sopopoga 5 Mila, napuvansHoe paBneHue AMOKCUAA yrepoaa
20 Mila. BbisienieHo ycKopeHue npolecca rufipuposaHus HuTpoben-
30M1a B cpefie COMK). CropocTs 06pa3oBaHus Lenesoro NPOAYKTa —
aHUNMHA — B Cpefe Coz(cx) NO CPaBHEHWIO C peaKuunen B W3oNponu-
nosoM cnupTe unw 6e3 ucnonb3oBaHus pacTsopurens 8 3,5-5 pas
gbilwe. [1pu 3TOM ceneKTUBHOCTL Npolecca cocTasnneT 92-95 %.

Knwuesble cnosa: CBerHDMTMHECKMﬁ AWOKCUA yrmepoaa, HUTPO-
HeH300, AaHMAUH, KaTanus, CHOPOCTb peakuuu, rugpupoBaHue.

A6Gacos B.M., Annesa Ji.W., 3denguesa J1.M.,

Hypues JI.T., Abbacos M.M,

NonyyeHue HAPTEHOBLIX KUCNOT MUAKO(A3HLIM OKUCIe-
HUEM HaPTeHOBbLIX KOHLLEHTPATOB KUCIOPOJOM B NPUCYT-
CTBMU CONEN U KOMNMEKCOB METANIOR NEpEMEHHON Ba-
FIEHTHOCTM . oottt e e e reeeae e 28

MpefcTaBneHb pe3ynbTarbl CUHTE3a HAMTEHOBLIX KUCNOT MUAKODA3-
HblM OKUCNEHueM HadTeHo-U30NapatHOBOIO KOHUEHTPaTa, Bulae-

Parmon V.N., Zibareva I.V.
«Catalysis in Industry»: bibliometric and thematic analy-
) 1O OSSP 7

With the use of bibliographic databases CAPlus, Scopus, RISC, and
RJ VINITIL, bibliometric and thematic indicators of the journal «Ca-
talysis in Industry» were analyzed.

Keywords: bibliometric analysis, «Catalysis in Industry».

CATALYSIS IN CHEMICAL
AND PETROCHEMICAL INDUSTRIES

Gogin L.L., Zhizhina E.G., Pai Z.P.
Methods for synthesis of cis-methyltetrahydrophthalic
anhydride ... 17

The review analyzes possible (including catalytic) processes for the
synthesis of cis-methyltetrahydrophthalic anhydride (¢is-MTGFA) —
a curing agent for epoxy resins. It is concluded that the most promi-
sing industrial method of producing ¢is-MTGFA is its synthesis from
isoprene and maleic anhydride by the Diels — Alder reaction. It is
noted that for the industrial production of cis-MTGFA, Russia needs
to establish domestic production of maleic anhydride.

Keywords: methyltetrahydrophthalic anhydride, methods of prepa-
ration.

Rakitin M.Yu., Doluda V.Yu., Tereshchenkov A.Yu.,
Demidenko G.N., Lakina N.V., Matveeva V.G.,
Sulman M.G., Sulman E.M.

Catalytic hydrogenation of nitrobenzene in supercritical
carbon dioxide using Pd-containing catalysts ............ 24

Catalytic hydrogenation of nitrobenzene is studied using palladium
catalysts in supercritical 0y, in a conventionat solvent (isopropa-
nol), and without a solvent. The reaction conditions in C0, were as
follows: temperature of 90 °C, nitrobenzene weight of 2,4 g, catalyst
weight of 0,1 g, partial pressure of hydrogen of 5 MPa, and partial
pressure of carbon dioxide of 20 MPa. The hydrogenation of ni-
trobenzene was shown to accelerate in C0,. The rate of formation of
the target product - aniline - was shown to be 3,5-5 times higher
in CO, than in isopropanol or without a solvent. The selectivity in
this case was 9295 %.

Keywords: supercritical carbon dioxide, nitrobenzene, aniline, ca-
talysis, reaction rate, hydrogenation.

Abbasov V.M., Aliyeva L+l., Efendieva L.M.,

Nuriev L.G., Abbasov M.M. .
Synthesis of naphthenic acids by liquid-phase oxidation
of naphthenic concentrates with oxygen in the presence
of salts and complexes of transition metals .............. 28

Naphthenic acids were synthezised by liquid-phase oxidation of a
naphthene-isoparaffin concentrate derived from the diesel frac-
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LOACPMaAHNE

REHHOTO U3 Au3enbHOM dpaKuu BakMHCKUX HedTel, B NPUCYTCTBUM
KaTanu3aTopoB Ha ocHoBe naTuagepHbix komnnekcos Co, Ni u ux
cmeceil ¢ HadTenatoM Cr. C nOMOWbIO CKAHUPYIOLLER MUKPOCKONKM
W3yyeHa NOBEPXHOCTb KPUCTanNoe HWKenesoro komnnekca. Oxa-
PaKTepu30BaHbl GUIUKO-XUMUYECKUE CBOUCTBA UCXOAHOTO ChIPbA U
HadTeHoBOrO KOHUeHTpata. M3yyeHa 3aBUCUMMOCTL BbIXOAA HadTe-
HOBBIX KMCAOT OT COCTaBa KaTanuiartopa. OkucneHue HadTeHOBOrO
KOHLEHTpaTa NpoBofMAY B TeyeHMe 5 4 B peakTope 6ap6oTaKHOro
Tuna npu 110-150 °C, ckopocTu nopayu sofyxa 300 n/4 M KOHUEH-
TPaUMAX KaTanu3aropa no OTHOwWeHWo K cbipbto 0,08-0,20 mac.%.
YcraHoeneHo, YTo komnnekcsl Co M Ni B pa3nuyHoi cTeneHu BAMAIOT
Ha BbIXOA M KayeCTBO CUHTETUYeCKUX HadTeHoBbix KucnoT (CHK).
B npucytcteuu komnnekca Co srixop CHK goctur 27,4 %, a npu To#
e KoHUeHTpauuu Komnnekca Ni coctaBun 16 %, 4to 6AU3KO K pe-
3ynbTary, nofly4eHHoMy ¢ HadpTeHatoM Cr B KayecTse KaTanm3atopa, —
17 %. OpHako B npuUcyTCTBUM HadTeHaTa Cr BbIXOA OKCUHAGDTEHOBLIX
KUCnoT (N0BOYHLIK NPOAYKT) BABOE BbILE, YEM NPU UCNONL30BAHUM
komnnekca Ni. Mcnons3oBaHue natuagepHbix komnnekcos Ni u Co
MO3BOAAET YBEAUYUTL BbIXOA HAadTEHOBLIX KMCNOT (Ha 6-7 % no
CPaBHEHMIO C U3BECTHBIMU CNOCOBAMU), YMEHbLWWTL PACxXoy KaTanu-
3aTOpa U NOBLICUTL KUCNOTHOE YUCAO OKCUAATA.

Kniouesble cnoBa: HachTeHOBbIE KUCNOTLI, HadTeHO-U30napaduHo-
BbIA KOHUEHTPaT, wuakodasHoe okucnerune, HadTeHar, naTUaLep-
HbIIA KOMNAEKC.

Mycua T1.T., Kypuna J1.H., Bocmepukor A.B.

Katanusatopbl npaMoro nonyyeHus auMeTunoBoro 3upa
] ) F T i kT R P 33

las npouecca npaMoro nonyueHus pumeTunosoro abupa ([M3)
W3 CUHTe3-rasza MCCNefoBaHbl KAaTaNUTUYECKUE CUCTEMbl Ha OCHO-
BE Mejb-LiMHKOBOrO Karanusaropa (CUHTE3 MeTaHona) U LUeonuTos
TMna HZSM-5 (peruaparauns metanona fo JM3). Metoaamu aacop-
Buuv asoTa, TeMmnepaTypHo-nporpaMmiupyemMoit aecopbuuu NH5 u
UK-cnexTpockonuu oxapakTepu3oBaHbl LEONUTHbIE KaTaaW3aTopsl
CO 3Ha4eHUAMU cunUKatHoro moayna ot 20 fo 200. Ha ycTaHoBKe
BLICOKOTO [aBNEHUA C PEAKTOPOM MPOTOYHOrO TUNA U3YYeHb! KaTa-
JUTUYECKUE XaPaKTEPUCTUKM CMELIAHHbIX KAaTanu3aTopos 8 peakuuu
nonydenua [IM3 u3 cunTe3-rasa. Ycnosus ucneiTaHua: Temneparypa
473-553 K, pasnenue 3 Mla, ckopocTb CbIPLEBOTO NOTOKA 48 MA/MUH
npu cooTHoweHuu H,/CO = 2. YcTaHOBNEHA 3aBUCMMOCTb aKTUB-
HOCTW KaTanu3atopoBs OT KMUCNOTHOCTU U CTeNeHU KPUCTANAUYHOCTH
UCNOAB3YEMOTO LIEONIUTA — XaPaKTEPUCTUK, ONPEeNAEMbIX €ro CUAU-
KaTHbIM MogyneM. Haubonee seicokuit sbixod 1M3 (39 06.%) nony-
4eH NpU UCNoNb30BaHWU Katanuzartopa tuna HZSM-5 ¢ cunukatHeiM
Mopynem 30 npu Temneparype 493 K. Pe3ynbratsl paboTsl nocaymar
OCHOBOW NS CO3AAHUA BLICOKO3IDDEKTUBHOTO BUDYHKLUOHANBHOTO
Katanu3aropa npespalleHus cUHTe3-rasa s JM3.

Knwouesble cnoBa: nonyyeHne AUMETUNOBOTO 3dupa, CUHTE3-ras,
Karanu3atopsl CMHTE3a METaHONa, UEONUTHLIE KaTanu3atopsl, KWUC-
NOTHOCTS, AeruAparaunus MeTaHona, AMMeTU08LIA 3up.

bonpapera B.M., Kapaaw T.H., NweHko E.B., Cobones B.U.

MonyyeHue 3TUneHa reteporeHHO-KaTanMTUYECKON
OKUC/IUTENIbHOU KOHBEPCUEN ITAHA -...veeeiiiinieneeeenne, 38

MhorokoMnoHehTHble MROTodasHele MoVTeNb okcuaHbie katanusa-
TOpbl OAWHaKoBOTO bpyTTo-cocTasa Mo,Vy3Tey ,3Nby 15, paznuyate-

tion of Baku oils in the presence of catalysts based on pentanuclear
complexes of Co, Ni, and their mixtures with chromium naphthe-
nate. The crystal surface of the nickel complex was studied using
scanning microscopy. Physicochemical properties of the feedstock
and naphthenic concentrate were characterized. The yield of naph-
thenic acids was studied in dependence on the catalyst composi-
tion. Oxidation of naphthenic concentrate was conducted for 5 h in
a bubble type reactorat 110-150 °C with the air feed of 300 L/h and
the concentration of catalyst of 0,08—0,20 wt.% with respect to the
feed. It was found that complexes of Co and Ni differ in their effect
on the yield and quality of synthetic naphthenic acids (SNA). In the
presence of Co complexes, the yield of SNA achieved 27,4 %, while
the yield of SNA at the same concentration of Ni complexes was 16 %,
which is close to the result obtained with Cr naphthenate (17 %).
However, in the presence of Cr naphthenate, the yield of oxy-naf-
thenic acids (byproduct) is twice higher than their yield in the
presence of the complex of Ni. The use of pentanuclear complexes
of Ni and Co makes it possible to increase the yield of naphthenic
acids (by 6-7 % compared with conventional methods), to reduce
the consumption of catalyst, and to increase the acid number of the
oxidate.

Keywords: naphthenic acids, naphthene-isoparaffin concentrate,
liguid-phase oxidation, naphthenate, pentanuclear complex.

Musich PXG., Kurina L.N., Vosmerikov A.V.
Catalysts for direct production of dimethyl ether from
SyNthesis gas ... 33

Catalytic systems based on a copper-zinc catalyst (methanol syn-
thesis) and HZSM-5 zeolites (dehydration of methanol to dimethyl
ether (DME)) were studied as catalysts for direct production of DME
from syngas. Nitrogen adsorption, temperature-programmed de-
sorption of NH5, and IR spectroscopy were used to characterize zeo-
litic catalysts with the silica modulus from 20 to 200. The catalytic
performance of mixed catalysts in the synthesis of DME from syngas
were studied in a high-pressure flow type reactor. Test conditions
were: temperature 473-553 K, pressure of 3 MPa, the feed flow rate
of 48 mL/min with the ratio H,/CO = 2. The catalyst activity was
studied in dependence on the acidity and degree of crystallinity of
the zeolite — the characteristics determined by its silica module.
The highest yield of DME (39 vol.%) was obtained using a HZSM-5
catalyst with a silica module of 30 at a temperature of 493 K. The
results provide a basis for creating highly active bifunctional cata-
lysts for the synthesis of DME from synthesis gas.

Keywords: synthesis, dimethyl ether, synthesis gas, catalysts for
methanol synthesis, zeolite catalysts, acidity, dehydration of meth-
anol.

Bondareva V.M., Kardash T.Yu., Ischenko E.V., Sobolev V.I.
Heterogeneous catalytic oxidative conversion of ethane
toethylene ......coooeiiiiii e 38

Multicomponent and multiphase oxide catalysts with uniform com-
position MoV 3Te,,3Nby, but different phase content has been-
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Copepxanve

WMeCca cofepwaruem oTAenbHbIX a3, Gbiu UCCNeA0BaHb B OKUCU-
TEeNLHOW KOHBEPCHMM 3TAHE B 3TUMEH U 0X3PaKTEPU3OBAHbI METOACM
POA. Da3oBbiit COCTAB MEHANM, BAPLUPYS YCIOBUA CUHTE32 KaTa-
nun3aropos (pH cLIporo npeKkypcopa, cnocof ero CYwKu U ycnosus
NPOKANKK CYXOro NPEKYpcopa), KonuyecTseHHsln Ga3osblil cocTas
onpepenanu metogom Puteensaa. YcTaHoBEHO, 4TO KATaNUTUYECKAA
aKTUBHOCTL OKcupHbix MoVTeNb katanw3atopoB B OKUCAUTENLHON
KOHBEPCUW 3TaHa ONpefensercs KOAUYECTBOM OPTOPoMBUYECKOR
dazel M1, xotopas npepctasnser coboi CIOUCTOE YETHLIPEXKOMNO-
HenTHoe coepnnenue (Te0)q,3(Mo,VNb)0 4.

Knwuesble cnoBa: 3TaH, 3TWieH, OKWUCAUTENbHAA KOHBEPCUSA,
MoVTeNb okcuaHble KaTanuzartopsl.

KATAJIU3 B HEOTENEPEPAGATBIBAOLLEH
MNPOMbIWLJTEHHOCTU

MyxTtaposa I.C., U6parumoB X.[1., A6bacos B.M.

BnusHue peXXuMHbIX NapaMeTpoB Ha Npouecc ruapoKpe-
KMHIa NYAPOHA C CYyCNeHAUPOBAHHbBIM HAHOPA3MeEPHbIM
KATAJTUBATOPOM ...iitiiiaiin i ce e ee i ena e 45

[lpuBeAEHL OCHOBHbLIE pe3ynbTaThl, NOMAYYEHHLIE NPU UIYYEHUU
TMAPOKPEKWUHTa IyAPOHA CMeCU BAKUHCKUX HedTeld B NpUCYTCTBUM
CYCNeHAMPOBAHHOIO HAHOPA3MEPHOro Kartanwu3atopa NpU HWU3KOM
[ABNEHUM C Lienbio BbIPABOTKM [ONOAHUTENBHOTO KOAUYECTBA CBET;
nbix HedTenpoaykToB U yraybnenus nepepaboTku HedTu. B Kavect-
BE KATaNW3atopa UCN0N630BaNy KAOAMHUT, BBOAUMBIA B KONUYeCT-
Be 1,0-2,5 % o1 Maccel ryapoHa. Mayueno snuanue Temnepartypsl v
Aasnenna. YCTaHOoBEHO, YTO C NOBLIWEHWeM TeMnepaTypsl 0T 400 go
450 °C (naBneHue 0,5 MIMa) BbixOf CBETALIX He(MTENPOAYKTOB yBe-
Anyusaetcsa o1 35 po 61 Mac.%. C ysenuyenuem pasnenus ot 0,5 go
6.0 Mla sbixon CBeTAbIX HEDTENPOAYKTOB YBENUYMBAETCA OT 47 R0
58,8 Mac. %. MpoaeMoHCTPUPOBANO NPEUMYLLECTBO UCNONLIOBAHUA
HAHOPa3MepHbIX KATANUTUYECKUX CUCTEM Nepes HaHeCeHHLIMU KaTa-
n13aTOpaMu, @ UMEHHO BO3MOXHOCTL Bonee addexTuaHol nepepa-
GOTKU ChIpbA 0YEHb HUIKOTO KAYeCTBa rnpu Bosee MArKUX YCNoBuax
NpoBeaeHUs NpoLecca, 470 roBOPUT 06 IKOHOMUYECKOH BEITOAHOCTH
NPeLNOXEHHOTO NpoLecca.

KnioueBbie cnoBa: rUAPOKPEKUHT, TYApOH, CYCNeHAWPOBAHHbIMA
Karanu3iarop, HaAHOPa3MEPHbIMA KaTanuiatop, BeH3uH, ausenbHas
bpakuusa.

I OTEYECTBEHHbIE KATANTU3ATOPbI

WUnbacos Y.P., Hazapos M.B., Nambepos A.A.

CunTe3 U uccnepoBaHmMe NannajueBsix KaTanusatopos,
HaHeceHHbIX Ha koMno3uT 5-Al,045/Ni ... 50

W3yueno BaUAHKE MOPPONOTUYECKUX, TEKCTPYKTYPHLIX U KUCNOT-
HbIX XapaKTEPUCTUK HOCUTENA — KOMNO3UTA, COCTOALLETO U3 OKCUAA
ANIOMUHUA U HUKENbCOAGPHALLErD BLICOKONOPUCTOTO NPOHULAEMOTO
Avenctoro marepuana (BITAM), Ha 3neKkTpoHHble, reoMeTpUyeckue
CBOWACTBA W aKTUBHOCTb B PEAKLUUX CENEKTUBHOMO fUAPUPOBAHUA
aueTuneHa HaHeceHHsIX Ha Hera 4actuy nannagus. YCTaHoBNeHO,
4TO NO CPaBHEHUID C TPAAULMOHHLIMU KATANU3ATOPAMY, UMEIOLUMU

studied in oxidative ethane conversion to ethylene and charac-
terized using X-ray analysis. Phase composition of the samples
was varied by modifying preparation conditions, viz different pH
and method of drying of wet precursor as well as calcination of
solid one, the content of separated phase was define hy Rietveld
method. It has been found that in oxidative conversion of ethane
catalytic properties of oxide samples are determined by the content
of orthorhombic M1 phase with layered structure and composition
(TeQ)p23(Mo,V,Nb)501;.

Keywords: ethane, ethylene, oxidative canveresion, MoVTeNb oxide
catalysts.

CATALYSIS IN PETROLEUM
REFINING INDUSTRY

Mukhtarova G.C., Ibragimav H.D., Abbasov V.M.
Influence of mode parameters on hydrocracking of goud-
ron with suspended nanosized catalysts ................... 45

Hydrocracking of a goudron mixture from Baku oils was studied at
low pressure in the presence of a suspended nanosized catalyst to
increase the amount of light oil and to advance the oil refining.
Kaolinite was used as a catalyst in an amount of 1,0-2,5 % by weight
of the goudron. The effect of temperature and pressure on the reac-
tion yield was studied. It was shown that with an increase in tem-
perature from 400 to 450 °C (pressure 0,5 MPa), the yield of light oil
increased from 35 to 61 wt.%. An increase in pressure from 0,5 to
6,0 MPa led to an increase in the yield of light oil from 47,0 to 58,8
wt.%. Nanoscale catalyst systems demonstrated the advantage over
supported catalysts in the possibility of a more efficient processing
of raw matenials of very low quality under milder conditions, which
indicates the economic profitability of the proposed process.

Keywords: hydrocracking, goudron, suspended catalyst, nanosized
catalyst, gasoline, diesel fraction.

DOMESTIC CATALYSTS

It'vasov I.R., Nazarov M.V., Lamberov A.A.
Synthesis and characterization of palladium catalysts
deposited on composite 5-Al,03/Ni. ... 50

A composite of alumina and nickel-containing highly porous per-
meable cellular materigl (HPCM) was used as a support. The influ-
ence of morphotogical, textural, and acid characteristics of the
support on the activity and electronic and geometric properties of
palladium particles supported on the composite was studied in the
selective hydrogenation of acetylene. It has been established that,
in comparison with conventional catalysts supported on &-Al,05,

4
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YA p/RAGTTVI

B KayecTBe Hocutens Tombko 8-Al,03, Hocutens 8-Al0,/Ni-BMAM
obecneynsaeT hopMupoBaHve Gosee OQHOPOAHOMO MO 3apsAA0BOMY
COCTOSHWI0O pacnpefeneHnss aKTUBHOTO KOMNOHEeHTa — 4acTul
nannaaus ¢ NOBEPXHOCTHbIMU aToMamu, obnapawownMu Bonblei
3NEKTPOHHOW NAOTHOCTLIO Ha BaNEHTHbIX 0pBuTansx. Takoe COCTOAHKE
aKTUBHOTO KOMMOHeHTa OnpefensieT BbICOKYI CENeKTUBHOCTbL
TMAPUPOBAHUA aLeTUEHA A0 3TUAeHa B 3TaH-3TUNEHOBOW (BPaKLUK
C ucnonb3osaHuem karanusatopa Pd/8-Al,0;3/Ni-BMNAM — 78,3 %,
4T0 Ha 35,7 % BblWe CefeKTUBHOCTW NpoUecca ¢ UCNoab3oBaHUeMm
katanu3atopa Ha TpaguuuoHHom §-Al,0;.

KnioueBble CNoBa: ceneKTUBHOE MOPUPOBAHUE ALETUNEHE, HUKENb-
COfEPKALMA BbICOKONOPMCTHIA NPOHULAEMbIA AYEUCTLIR MaTepuan,
aueTunadetonar naanagus, Pd/8-Al,05, Pd/5-AL,04/Ni.

Kanenuyk A.H., borgan B.W., Kyctos J1.M.

CpaBHeHMe aKTUBHOCTU KaTanu3aTopoB B peaKuuu
AEerMApPMPOBAHUA Nepruapo-mM-TepderHnna................. 59

C uenbio paz3paboTHU HOBLIX KATANUTUYECKUX KOMNO3UTHBIX MATepH-
anos AnA XpaHeHUs BOAOPOAA HA OCHOBE OPraHWUYECKUX XUMUYeC-
KUX coeduHeHWA nposefeHo cpasHeHWe AKTUBHOCTU Pa3jMUHbIX
KaTanu3atopos Ha ocHose Pt, Pd, Cr, Ni 8 peakuuu pernapuposaHus
nepruppo-m-Tepdenuna. MccnepoBanus NpoBOAMAKCE B WHTEpBane
Temnepatyp 300-320 °C B npoTo4HOM peakTope (BHYTPEHHUA Aua-
MeTp 10 mm). lToKazaHo, YTO MAKCUMANLHOE KOAWYEeCTBO BbIAENEeH-
HOro BOJOPOAA NO PeakUuu AeruapupoBaHWs nepruapo-m-tepde-
HWna 8 M-Tepdenunn Habniogaetca Ha Katanusatope 3%Pt/cubyHuT
npu Temneparype 320 °C. [pu 3TOM MaKCUMManbHas CeNeKTUBHOCTb
NoMHOrO flerufpuposaHus gocturaet 95 %.

KnioueBble cnoBa: kaTanus, 4erugpupoBanue, xpaHeHue BOAOPOAS,
OpraHuyeckue XuMUYecKue rUApUAL, Neprugpo-mM-tTepdenun, m-Tep-
eHun, nnatuHa.

| EMOKATAJIN3

Pazanosa T.B., Yynposa H.A., JlyHesa T.A.
Bozgeitctane rpuba popa Trichoderma Ha AUrHWH Kopsl
APEBECHBIX MOPOL . cucueenirinineiiintirinraeenaentaeraenaenenns 64

WccneposaHo Bo3peicTaue hepMeHTHOTO KOMMMEKCca MWKPOMU-
LLeTOB Ha IUTHUHOBYIO COCTABASAIOWYIO KOpbI APEBECHLIX NOPOA Ha
npumepe rpuba popa Trichoderma. B kauectse Guonoruyeckoro
obbekTa ucnonb3oBaH wiamm «Mr-97/6x» Trichoderma asperellum
Samuels BKMM F-765. B kadecTse cybcTpatos MCnons308any Kopy
JUCTBEHHUUBI cMBUPCKOiA, nyb Gepesbl NosUCNOR U Npenapatsl Au-
OKCAHMUTHWUHA, BLIAENEHHOMO U3 KOpbI TUCTBEHHWULI U iyba Bepesbl
no Metofy lMennepa nytem 06paboTku UX CMeCsio AUOKCAH —~ BOAA
(9:1) 8 npucyrcreuu HCL (0,7 %). KyneTusuposaHue rpuba nposo-
AMAY B YawKax [leTpu, NOMeWeHHbIX B TEPMOCTAT, NpU TeMneparype
25-27 °C, snaxHoctu 80 %, pH 6,5 B TeyeHue 10 cyt. Cyberpar 3a-
CeBanu MULENNaNLHOM cycnensuedt rpuba s Koauuectse 1-10° cnop
Ha 1 1 no abconTHO cyxoit Macce cyberpata. € ucnons3osaHuem
METOJO0B XUMWUYecKoro aHanusa, Y@ u WUK-cnektpockonuu nokasa-
HO, 4TO nof BO3feACTBUEM hepMEHTHOTO KOMNEKca MUKpoMULeTa
MPOUCXOAAT AECTPYKTUBHbIE UIMEHEHWA B IUTHUHE KaK 17 Situ, TaK 1
in vitro. MpepfioXeHa CxeMa OKUCAUTENLHON JeCTpyKUMM UTHUHa Ape-

the support 8-Al,05/Ni-HPCM provides a more uniform distribution
of the charge state of the active component — palladium particles
with surface atoms having higher electron density on the valence
orbitals. Such a state of the active component provides high selec-
tivity toward ethylene (78,3 %) in the ethane-ethylene fraction,
which is 35,7 % higher than the selectivity obtained with the con-
ventional catalyst (supported on 8-Al,0;).

Keywords: selective hydrogenation of acetylene, nickel-containing
highly porous permeable cellular material, palladium acetylaceto-
nate, Pd/&-Al,04, Pd/8-AL,0;5/Ni.

Kalenchuk A.N., Bogdan V.I., Kustov L.M.
Comparison of activity of catalysts in dehydrogenation
reaction of perhydro-m-terphenyl .......................... 59

In order to develop new catalytic composite materials for hydrogen
storage based on organic chemical compounds, the comparative
tests of the activity of various catalysts (on the basis of Pt, Pd, Cr
and Ni) were carried out in the dehydrogenation reaction of
perhydro-m-terphenyl. Tests were carried out at temperatures
300-320 °Cin the flow reactor (internal diameter of 10 mm). The
comtrol of volumes of evolved hydrogen, conversion of perhydro-
m-terphenyl to m-terphenyl and selectivity to m-terphenyl was
made during the reaction. It is shown that the best indicators are
obtained when using the catalyst 3%Pt/C on the basis of carbon
sibunit carrier.

Keywords: catalysis, dehydrogenation, hydrogen storage, organic
chemical hydrides, perhydro-m-terphenyl, m-terphenyl, platinum.

BIOCATALYSIS

Ryazanova T.V., Chuprova N.A., Luneva T.A.
Effect of Trichoderma fungi on bark lignin

The effect of the enzyme complex of micromycetes on the lignin
component of bark was studied by the example of a fungus of the
genus Trichoderma. As a biological object, a strain MG 97/6 Tricho-
derma asperellum Samuels RNCIM F-765 was used. The substrates
were Siberian larch (Larix sibirica) bark, pendent birch (Betula pen-
dula) bast, and products of dioxane lignin isolated from the larch
bark and birch bast according to the Pepper method by treating
them with a mixture dioxane-water (9 : 1) in the presence of HCl
(0.7 %). The fungus was cultivated for 10 days in Petri dishes ther-
mostated at 25-27 °C, at a humidity of 80 %, and pH = 6.5. The
substrate was spawned with a fimgus suspension in the amount of
1-10% spores per 1 g of dry substrate. Chemical analysis, UV and JR
spectroscopies showed that the enzyme complex of micromycetes
induces destructive changes in the lignin both i situ and in vitro.
A scheme of oxidative degradation of wood lignin under the action
of the fungus was suggested. Microbial decomposition of lignin may
be advisable for the production of biologicals (such as Trihodérmin)
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Copepxarue

BecHblx cy6cTpatos nog gelicTeuem rpuba 1. asperellum «MI-97/6x».
MukpoBHoe paznoxeHue nUrHUHA MOXET BbiTh PEKOMEHAO0BAHO ANA
co3aHus 6uonpenaparos TMna « TPUXOAEPMUHY» C UCNONL3OBAHUEM
B KayecTee cyGCTPaTa AUrHWHCOAEPKALUX OTXOAOB WAK ANS Pa3py-
WeHWUA u oT6eNnBaHUA APEBECHbLIX BONOKOH C LUENLID UX AanbHeM-
Wero NPOMBIWAEHHOTO NPUMEHEHWs (HanpuMep, B NPOU3BOACTBE
6ymaru u 6uo3taHona).

KntoueBbre cnosa: kopa nucTeeHHUUb, NY6 KOPbI Gepessl, NUrHUH,
AMOKCAHAUTrHWH, BuoaecTpykuus, rpub poaa Trichoderma.

Kosanenko l.A., MlepmuHosa J1.B., beknemuwes A.b.,
fixosneea E.KO., Moixtuna M.B.

buokatanutuyeckue reteporeHHble Npoueccsl nepearepu-
duKauumn pactutenbHbIX Macen B Guofusens 71

MpoBeAeHbl UCCAEeNOBAHUA TeTePOreHHOro 6HuoKatanuTMYecKoro
npouecca nepestepudUKaUlMu pPacTUTENbHbIX Macen B8 3TUA0BbLIE
3UPLI KUPHbIX KUCNOT € y4aCTUEM 3TaH0N@ MAMW 3TuAaLeTata v 6uo-
KaTanu3atopoB, NPUIOTOBAEHHLIX NYTEM BKAKYEHUS B KCEporess
AMOKCWAA KPEMHUA KNETOYHbLIX NU3aT0B PEKOMBWHAHTHOTO WTaMMa
rE.coli/lip, npogyuupylowero TepMocTabunsHyio nunasy u3 Thermo-
myces lanuginosus. lpouecc nepesTepudUKaluu pacTuTensHoOro
Macna NpoBOAUIU KaK B NEPUOAUYECKOM PEXUME B PeakTope cMme-
WeHWUs, TaK U B HENPEPLIBHOM PeXUME B PEAKTOPE C HEeMOAB UM HbIM
cnoem NpuroToBaeHHoro Guokatanusaropa. [lokaszaHo, 4TO 3TUA-
aueTaT ABAAETCA ONTUMANbHbIM AUMNWDYIOWMUM PEareHToM B pe-
aKLuuu nepeaTpuduKauuu TPUMULEPUAOB PACTUTENLHOrO Macna B
3TUNOBLIE 3QUPLI WUPHBIX KUCAOT. B oTAKUME OT 3TaHona 3TOT pe-
areHT He UHaKTWBUpYET 6uokatanusatop Heobpatumo. Bpema nony-
WHaKTUBaLWK BMOKATRNU3BTOPOB B M3YYEHHbIX YCITOBUAX COCTABMAO
720 4 npu 40 °C.

KnioueBbie cnoBa: reteporeHHble HUOKaTanU3aTOPbI, M3aThl PEKOM-
BUHAHTHOTO WTaMMa-NpoayLeHTa TepMOCTabunbHON ANNa3sl, BKIO-
YeHUe B Kceporefib AMOKCHAR KPeMHUA, nepesTepuduKaLna pactu-
TENLHOTO MACcNa 3TUNALeTaToM.
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from lignin-containing waste or for the destruction and bleaching
of wood fibers for their further industrial use (for example in the
production of paper or bioethanol).

Keywords: bark of larch, birch bark bast, lignin, dioxane lignin, bio-
degradation, fungi of the genus Trichoderma.

Kovalenko G.A., Perminova L.V., Beklemishev A.B.,
Yakovleva E.Yu., Pykhtina M.B.

Biocatalytic heterogeneous processes of interesterifica-
tion of vegetable oils into biodiesel 71

Heterogeneous hiocatalytic transesterification of vegetable oils
into ethyl esters of fatty acids was studied. The process was car-
ried out with ethanol or ethyl acetate and biocatalysts prepared by
entrapping in silica xerogel of cell lysate of the recombinant strain
rE.coli/lip, that produces thermostable lipase from Thermomyces la-
nuginosus. The transesterification of vegetable oil was performed
bothin a periodic mode in a stirred tank reactor and in a continuous
mode in a fixed bed reactor. It was shown that ethyl acetate is an
optimal acylating reagent for the interesterification of vegetable
oil triglycerides into fatty acid ethyl esters. Unlike ethanol, this
reagent does not inactivates biocatalyst irreversibly. The period of
semi-inactivation of the biocatalysts was 720 h at 40 °C.

Keywords: Heterogeneous biocatalysts, Lysates of recomhinant
strain-producer of thermostable lipase, Entrapment inside silica xe-
rogel, Interesterification of vegetable oils by ethyl acetate.
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