t0Buneit wypHana — Ham 10 neT

2011 - MEXXVHAPOAHBIN rofg XMMUu

Makapwun J1.J1., Napmon B.H.

MpuMeHeHUE MUKPOKAHAAbHBIX KAaTAAUTUUECKUX CUCTEM AN
MHTEeHCUUKAL MU NPOLLECCOB NONYYEHUA BOAOPOAA
U3 YINEBOAOPOAHOTO ChIPDA .eoveirrreiieireaaessaeneenmenereneeraaaeenaans 5

B Hayane 1990-x rOA0B C NOABAEHUEM COBPEMEHHbIX TEXHONOTUH B MUKPOINEKTPOHMKE
y4yeHble 0BPaTHNM NDUCTANBHOE BHUMAHWE HA OCOBEHHOCTH NOBEAEHNSA MUKDOKAHANbHBIX
CHCTEM B PA3NUYHLIX QU3IMKO-XMMUYECKHX Mpoleccax. Ha npumepe TennoobMeHHKos,
cMeCHTeNed M MUKDOKAHaNbHbIX PEaKTOpoB (MUKPOPE3KTOpOB) BbINO NOKA3aHO, YTO
MWKPOKAHaNbHbEIE CYCTEMbl MHTEHCUGDULMPYIOT BCE NPOUECCh NpoTeKakwmue 8 MUKPO-
KaHanax. B HacTonweM 0630pe paccMaTpyBakOTCs OCHOBHBIE KDUTEPUM, PH pPEanM3aumnu
KOTOPbIX APOTOYHYIO CUCTEMY MOMHO OTHECTU K MUKPOKaHanbHOW. AHANU3NUPYIOTCA TPU
OCHOBHbIE KaTanUTMYECKUE NpoLecca — NapoBas KOHBEPCUA, NAPUMANLHOR OKUCAEHKE W
aBTOTEPMUHECKAN KOHBEPCUR NETKUX YINeBOROPOAOS 1 CRHPTOB B BOROPOROCOAEPMALIMIA
ra3. Ha npuMepe MeTaHONa M MeTaHa NOKa3aHo, 4TO, AEUCTBUTENLHO, B MUKDOPeaKTope
NPOUCXOAMT MHTEHCUPUKALMA NpoLecca NONYHeHNUA BOAOPOAA. Tak, B NpoLecce Naposoi
KOHBEPCUY MeTaHoNa Ha kaTanu3atope Zn/Ti0, npu Temneparype 450 °C 6bina pocTurHyTa
BbICOKAA yAENbHAA NPOU3BOAUTENbHOCTE MAKPOPEAKTOPA N0 BOAOPOAY B pacyeTe Ha Mac-
cy katanu3atopa — 78,6 n/{4T ;). TIpK 3TOM KOAUYECTBO MOHOKCMAA YINEPOaa Ha BLIXOAL
3 MWKPOPeaKTopa He npesbicuno 1 mon.%. Katanusatop Lag,Zrg,Ceq./LaNiPt maccoi
0,481 8 MUKPOPEAKTOPE B NapU1anbHOM oKUCAeHuH MeTaHa npu 700 °C npogeMoHCTpupo-
B8aN BLICOKYK YeNbHYI0 NPOU3BOAUTENLHOCTH NO BOAOPOAY HA MACCy KaTanu3aTopa — 521
A/ (4T ) ¥ HE 0BBEM pearumonHoit 3onb 42 a/(4-ci3). TennoBas MowHoCTL (TennoTa,
nony4aeMan B NPOLECCE CKUTaHUA BOQOPOAA) MUKPODPEAKTOPA C PEAKLMOHHbIM 06BLEMOM
10 ;:LM3 coctasnaer 117 KBT, 4To COOTBETCTBYET MOLYHOCTY 6eH3MHOBOIG ABYIaTeNna COB-
peEMEHHOTO aBTOMOGUNA. [PUBNEKATENLHEIM MOMEHTOM ABAAETCA MONYYEHWUe BOAOPOAA
#3 6M03TaHONA, BEH3UHA W AM3ENbHOrO TONAUBA. AHanu3 padoT, BEIMOAHEHHLIX B 3TOM
HanpaenEHUK, NPOAEMOHCTPUPOBAN, YTO HECMOTPA H3 BBICOKME TeMNepaTypbl KaTanuty-
deckod KorBepcun (650 °C 1 BbIWE) 3T TONAMBA MOTYT YCNELWHO KOHKYPUPOBaATh C MeTa-
HonoM u MeTaHom. B nocneaHem pasgene 0630pa npUBOAATCA pesynsTarel no paspaboTke
TONAWBHBLIX NPOLECCOPOB — KaTaAUTUYECKUX reHepaTopoB BOAOPOAOCOAEPIKALIEro rasa
€ HMIKUM CONEDHAHMEM MOHOKCHAA YINepoda (< 20 ppm) AnS NUTAHUA HWU3KOTeMnepa-
TYPHbIX TONAVKBHLIX 3neMeHToB. MoKa3zaHo, 4To Haubonee NePCNeKTUBHLIMU TONAUBHBIMU
NpoUeCcopamu ABAAKOTCA UHTETPUPOBAHHbIE MUKPOKAHANbKbIE CUCTEMBI.

Kniouesble cnoBa: MUKPOPEAKTOP, TOMAMBHLIA NPOLECCOp, YINE8OA0POAHOE TONAKBO,
METaHON, MeTaH, NapLManbHoe OKUCNEHUe, aBTOTEPMUYECKAA KOHBEPCHUA, NAPOBAA KOH-
BepcuA, Guoan3ensHoe T0NAMBO.
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KuHernyeckue acneKTbl Ae3aKTUBALUU HEOAHOPOAHO| NOBEPX-
HOCTU NOAUDYHKLUOHANBHBIX KATANMU3ATOPOB .ooevvveeeerernnnnnnse 20

LLnpoKkoe NpiMEHEHUE B NPOMBLILLAEHHOCTH 6U- W NONUPYHKLAOHANLHBIX KATANU3ATOPOB
TpebyeT HOBbIX NOAXOA0B K PA3PaBbOTKE KUHETUYECKUX MOAGNEN, YHATLIBAKLIMX COCYWEC-
TBOBAHWE HA NOBEPXHOCTV KATanU3aTopoB aKTUBHLIX LUEHTPOB C PB3HbIMU AKTUBHOCTHIO
¥ CeNeKTMBHOCTLK) B OTHOWEHMM OCHOBHOW M NOBOYHBIX peakuud, afacopbLUMOHHbIMHU
CROACTBAMM, CTPYKTYPaMK (B TOM HUCIE HAHO-), KOOPAUHALMOHHbIM OKDYXEHKEM, YCTOMR-
YHBOCTBIO NPH AE3AHTHBALMYM, KOMNOHEHTaMM DEAKUKOHHOH CPEOU UNU NOCTOPOHHUMY
XHMUHECKUMY NPHUMECAMA (AAaMK). ABTOPHI CTATbU NPEANarainT KMHeTUYECKUE 33BUCH-
MOCTH C Y4ETOM BKNE1Z PA3HBIX THNOB 3KTUBHLIX LUEHTPOB 8 KATANWTUHECKMA NPOLECC.
PaccMoTpeHO npuMeHeHHE NPEANAraeMoro NOAX0A3 K NOCTPOGHWIO MOeNed MexaHuIMa
¥4 KMHETUKH NpOMBILLAE HHBIX NPOLIECCOB, CONPOBOXKAAMOIIUXCA AEIAKTUBALMEH KaTanU3a~
TOPa: KATANKTUYECKOE CHATAHUE KCWNOoNa Ha Pd-Karanu3aropax, npi YHacTui akTHBHLIX
UEHTDOB ABYX TUNOB; AeruapupoBaHue #306yTaHa Ha HeNPOMOTVPOBAHHBIX U NPOMOTH~
poBaHHbix Pt-Katanusaropax, npeanonaraiouee y4acTue akTMBHLIX LEHTPOB TPeX TUMOB.

Knwuerble cnoBa: KMHETUHECKUE MOLENM, MEXGHWU3M A€3AKTWBALMMW, HEOLHOPOAHOCTL
AHTHEHBIX MECT, ﬂOﬂM(inHKLLV.OHaﬂbeIe KaTanu3atopel.
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Tumoceen A.B., KpyTakos H.A., Bowmnnur C.A., KyapuHckuit AA.,
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MHoroda3sHbIi KaTanus ¢ UCNONb30BaHUEM HAHOYACTUL, MeTan-
NOB, NONYYEHHbIX INEKTPUYECKUM PA3PAAOM B MUAKOCTH ...... 34

B cTaTbe NPOaHanW3IUPOBAHLI YCNOBMA CYLECTBOBIHUA INEKTPAYECKOTO Pa3pAAa B Kua-
KOCTU W NOAYHEHWE C ero NOMOLLBK HaHOYACTUL metannos (3onei). MpuseneHe: onu-
CaHMe NNa3MeHHOro MHOroha3Horo peakTopa CMeleHUs U Pe3ynbTaThl IKCNEPUMEHTOB
no NOAYYEHUIO 30New MeTannos. MpeacTasnersl Pe3yneTarel MPUMEHEHUA 30M1€t BHICO-
HOZMCNEPCHBIX METANNO0B B KATANUTUUECKUX TPex(a3HbiX NPOLECCax INOKCUAMPOBAHWA,

Makarshin L.L., Parmon V.N.

Application of catalytic microchannel systems to enhance proces-
ses for hydrogen generation from hydrocarbon feedstock........ 5

In the early 1990's, the progress in modern microelectronic technologies gave an im-
petus to studies of specific behavior of microchannel systems in various physicochemi-
cal processes. The microchannel systems were shown, with heat exchangers, mixers and
microchannel reactors (microreactors) as examples, to intensify all the processes in the
microchannels. In the present review paper, principal criteria, that make possible to
classify a flow system as the microchannel one, are discussed. Three main catalytic pro-
cesses — steam conversion, partial oxidation and autothermal conversion of light hydro-
carbons and alcohols into hydrogen-containing gas — are considered and analyzed. It is
shown with methane and methanol as examples that the process of hydrogen generation
is enhanced indeed in the microreactor. In steam conversion of methanol catalyzed by
Zn/Ti0, at 450 °C, the specific hydrogen productivity per catalyst weight was as high as
78,6 L/(h-g ,y). the outlet quantity of carbon monoxide being no more than 1 mol.%.
In partial oxidation of methane over catalyst Lag,Zry,Ce,/LaNiPt (0,48 g) in a micro-
reactor at 700 °C, the specific hydrogen productivity was 521 L/(h-g .} per catalyst
weight and 42 L/(h-cm?) per reaction zone volume. When so, the thermal capacity (heat
generated at hydrogen combustion) is 117 kW for the microreactor with 1,0 dm? reac-
tion volume that is comparable to the power of the gasoline engine of a modern vehicle.
Hydrogen production from bioethanol, gasoline and diesel fuel also seems promising.
Inspection of relevant literature in the field demonstrated that these fuels can compete
successfully with methanol and methane, even though the catalytic canversion proceeds
at temperatures 650 °C or higher. Results obtained in developing fuel cell - catalytic
generators of hydrogen-containing gas with a low content of carbon monoxide {less
than 20 ppm) - are reported in the last Section. Integrated microchannel systems are
shown to be the most promising fuel cells.

Keywords: microreactor, fuel cell, hydrocarbon fuel, methanol, methane, partial oxida-
tion, autothermal conversion, biodiesel.

Kumbitieva K., Petrov L.

Kinetic aspects of deactivation of the heterogeneous surface
of multifunctional catalysts..............oooo e 20

Widely applicable of industral bi-and polyfunctional catalysts necessitates a new ap-
proaches to the development of kinetic models that take into account the coexistence of
different types of active sites on catalysts surface, with different activity and selectivity
for the main and byreaction, adsorption properties, structure, including nanostructure,
the coordination environment, resistance to deactivation, components of the reaction
medium or extraneous chemical impurities. From the nerspective of this approach, the
authors suggest in their work kinetic data, taking into account the contribution of dif-
ferent types of active sites in the catalytic process. We consider the praetical application
of the proposed approach to develop models of the kinetics and mechanism of industrial
specific processes followed with catalyst deactivation: catalytic combustion of xylene
on Pd catalysts, with the participation of two types of active sites, and dehydrogenation
of isobutane on Pt nonpromoted and promoted catalysts, suggesting the participation
of three types of active sites.

Keywords: kinetic model, mechanism of deactivation, heterogeneity of active sites, mul-
tifunctional catalysts.
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Timofeev A.V., Krutyakov Yu.A., Voshchinin S.A., Kudrinsky A.A.,
Bul'ba V.A., Ostry I.1.

Multiphase catalysis using metal nanoparticles produced by elect-
rical discharge ina liquid ... 34

An electrical discharge in liquid is considered. The conditions of the discharge existence
are analyzed. The conditions of nanoparticles producing by the electrical discharge in tiquid
are described. The description of reactor and the results of obtaining of copper sols are
presented. The results of obtaining of nanometals by the electric discharge in liquid for the
using in three-phase catalytic processes are considered. The using of fine-grained metals
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)KM}:(KOCI)33HOI'O QKUCNEHUA, TMAPUDOBAHKSA. MNokasawe nepcneKkTUesl UCNonb308aHua 30-
nei MeTannos gns NOAYYEHUA HAHECEHHbIX METANMNYECKMUX KaTaNK3aTopas.

Knlouesble CnoBa: HaHOYACTULE METaN0B, HUIKOTEMNEPaTYpPHAA NAa3mMa, KaTanus,
TpexhazHble CUCTEMbI, KATAMUTHYECKIUIA PEIKTOP.
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MpuMeHeHWe KaTanM3aTopoB Ha 0OCHOoBe Kap6uaos MonubaeHa
v Bonbpama B peaklum KOHBEPCUWU OKCUAQ yTNepoaa ¢ BOAR-
HBIM MAPOM L .iioiiiiiiniti it iecae et e e e e e vt e s e e rea e nra e enas 44

B oG30pe npeacTasneHs AaHHble 06 OCHOBHbLIX HANPaBNEHWAX NPUMEHEHUS KapBuaos
uonnbaeHa U BonbhPaMa B KaYeCTBE KaTaNu3aTopoB PAAA NPOMBILNGHHO BaXHbIX pe-
BKUKHA 4 PBCCMOTPEHbI OCHOBHBIR PEWRHAA NO CHHTE3Y KaTanniaTopos. HexoTopsie u3
NPEANOKEHHBIX METONOB MOryT PACCMATPUBATLCA B KAYECTBE HAYanLHOro 3Tana paspa-
6OTKM TEXHOMOT AW NPOMBIWAEHHBIX KaTann3aToPoB Ha OCHOBE Kapbuaos MonubaeHa u
sonbdpama. Haubonswen nepcreTeon Kak KaTanusatopa B peaxuun koHsepcuu (O
BOAAHbIM NAPOM 06/13Aa10T KOMNO3ULUK Ha OCHOBe Mo,C.

Knlouesble cnosa: Kapiua #onkbaeHa, kapbua BonbGpama, NapoBas KOHBEPCUA MOHO-
OKCMAA YrNepoaa, KaTanuarophl.

Eropos A.T., Jlambepos A.A., flemenTbesa E.B., YpTakos M.B.

0 audpdy3noHHON Mofenu NpoLiecca AeruapMpoBaHus U3oaMu-
JIeHOB B M30MNPEH C MCNONb30BAHWEM XKene30KanueBblX Karta-
nu3artopos

lpeanoxeHa MaTemaruyeckas MOQENb NPOLECCA AETMAPUPOBAHKA M30aMUNEHOB B U30-
NPeH Ha NPOMBIWAEHHOM CaMOPEreHEepUPYIOWEMCA KeNe30 KanuesoM KaTanusarope
KAOM, Mogenb yunTeiBaeT GPakUNOHHbIA COCTAaB KaTannu3aTtopa, 3GPekTusHbIA Ko3dh K-
LMEHT AU DY3NH, KOHCTAHTbI CKOPOCTENR ¥ JHEPT UM AKTUBAUMM NPAMON M 0BPATHOM Peak-
uuu. Matematryeckan Moaent NO3BONAET afeKBATHO ONMCATb NPOLECC AerMADPUPOBAHUA
B NPOMBIUWAGHHbIX PEAKTOPAX NPH BapUaUUK PEXWMHBIX NAPaMeTPos (CKOPOCTH NOAAYH
CLIPbA, CTENEHW PazbasneHuA U TEMNEPaTypbl Ha BXOAE B peakTop).

Kniovesble CNOBa: AeTMAPUPOBAHNE W30aMUNEHOB, AU DYIMOHHAS MOAEND, NONYYEHNE
130NpeHa, ene3okanuess it Katanansarop.
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MonyueHne KOMNAEKCHbIX BUOKATANM3ATOPOR HA OCHOBE thepMeHT-
HbIX NpenapaToe U3 pekoMBuHaHTHOrO rpuba Penicillium verru-

culosum v NpUMEHeHUe UX B TMAPONU3e 0TXOA0B Aepesoobpaba-
TbiBAIOILEN U CENBbCKOXO3ANCTBEHHONW NPOMbIWAEHHOCTH. ....... 61

B Hacroswee Bpems BCe GOAbWMA MHTEpEC BLI3LIBAET WCNONb3OBaHMKe 80306GHOBASE-
MOH PACTHTENLHOM BUOMACCH ANS NONYYEHUA COPAXMBAEMBIX CAXAPO8, OPraHMHeCKUX
M aMUHOKMCAOT, KOTOPLIE MOXHO TPAHCHOPMUPOBaTL B Pa3HOO6Pa3HLIe NoNe3HsIe Npo-
IYKTHI: NOAWMEDb], MaTepuansl ANA (hapMaleBTUYeCKOA NPOMBIWAGHHOCTY, NUULEBbIE U
KOPMOBLIE NPOAYKTHI. Tlpespaljenne PacTUTENLHLIX NOAUCAXapUAOE B COPAaXMBAEMbIE
caxapa — 0AHa u3 Hanbonee BAKHLIX CTagUi B TeXHONOTMHECKOM Uenauke BuokoHsep-
CHY LEAMIONO30COAEPIKALUMX OTXOAOB, NPOTEKA!OWAR NOA AEMCTBUEM TALPOAUTUYECKNX
tepmenTHbIx Bruokatannsatopos. Co3naHue peKombuHanTHbIX Wiammos Pverruculosum,
NPOAYLMPYIOUMX UEANINAIHBIA KOMNARKC C AONOAHUTENLHO YBEAUYEHHON AKTHBHOCTbIO
[3-rAI0KO3MAA3bI, @ TAKKE KCMNAHA3LI ABNAETCA AKTYANLHOW 334a4€A HA NyTH NONYYeHNs
NPOMBIWAEHHbIX WTaMMOB MUKPOOPTaHM3MOB NPOAYLEHTOB DEPMEHTOB HEOBXOAUMBIX
ANA BBICOKO3DPEKTUBHOR KOHBEPCUM PACTUTEALHOMO Chiptfi. B aawwoh pabote nony-
YiHbl hepMEHTHBIE NPenapaTk, HUOKATaNW3aTOPOB NPOLECCa KOHBEPCUN PACTUTENLHOM
fuoMaccel B NPOCTbIE CaxaPa,  YBEIUYEHHOM reTepoNOrMUHOR aKTMBHOCTBIO 3K30-1,4-
B-rnioko3uaasel A.niger v 3HAO-LA-B-Kcunauassl P.canescens C MCNofb30BAHNEM MACTO-
HOBOW CUCTEMbI IKCNPeCcCun B peKoMBuHaHTHOM wramme P. Verruculosum; nposeaeH axa-
M3 CBOWCTB HOBbIX PEpPMEHTHBIX NPCNAPATOB; U3YYeHa 0CaxapuBalowWwan CNocobHOCTL
3THX NPenapatos Npu rMAPOAM3e MIMENbUEHHOR OCKHOBOW M COCHOBOW ApEBECHHb,
ABAAIONIXCA OTXOAAMU AePeBO0BPabaibiBAIOUEN NPOMbILAEHHOCTH U OTXOAA CENbCKO-
10 X03AMCTBA — Garacchi. MCNonb3oBaHue NoayYeHHsIx hepMERTHBIX Npenaparos uMeet
NPeMMYWeCTBO NO CPABHEHMIO € U3BECTHBIMU AHANOTAMHU, NOCKONBLKY COCTABbI HOBbIX
burokaranusatopos bonee c6anaHCUPOBaHbI, 4TO NO3BOAAET AOCTHYL NOBKLIWEHHOIO Bbl-
X0 caxapos 6e3 3aTpaT Ha NPUIOTOBAEHUE CHEeWaHHEIX UHAKBU/YANBLHLIX NPEnapaTos.
MoKa3akno, 4TO NOBbIWEHKE YPOBHA KCunaHasHoM U B-rioko3ugasHoik (uennobuaskoi)
2KTUEHOCTER B HOBbLIX GMOKaTaNU3aTopax NpUBoOAKT K 20-30 %-HOMY YBENMYEHMIO Bbi-

in the catalytic processes of epoxidation, Hquid-phase oxidation, hydrogenation is resulted.
The perspectives of the using metal sols for the obtaining of deposited metal catalysts are
shown. The elements of a plasma multiphase mixing reactor design are described.

Keywords: metal nanoparticles, low-temperature plasma catalysis, three-phase catalytic
reactor.

Semin G.L., Dubrovsky A.R., Snytnikov P.V,, Kuznetsov S.A,,
Sobyanin V.A.

The use of catalysts based on molybdenum and tungsten car-
bides in the reaction of carbon monoxide conversion with

The review presents data on the main areas of application of molybdenum and tungsten
carbides as catalysts for several industrially important reactions and the basic solutions
for the synthesis of catalysts. Some of these methods can be considered as the initial
phase of technology development of industrial catalysts based on molybdenum and
tungsten carbides. The greatest prospect as a catalyst in the €O conversion by water
vapor have a composition based on Mo,C.

Keywords: molybdenum carbide, tungsten carbide, steam conversion of carbon monox-
ide, the catalysts.

Egorova A.G., Lamberov A.A., Dementieva E.V., Urtyakov P.V.
About the diffusion model of isoamylene to isoprene dehydro-
genation process using iron potassium catalysts.................. 54

A mathematical model for isoamylene to isoprene dehydrogenation on an industrial
self-regeneration jron-potasstum catalyst is proposed. The model takes into account the
size distribution of catalyst particles, the effective diffusion coefficient, rate constants
and activation energies of forward and reverse reactions. The mathematical model can
adequately describe the process of dehydrogenation in industrial reactors by varying
operational parameters (feed rate, the degree of dilution and temperature at the reac-
torinlet).

Keywords: isoamylene dehydrogenation, diffusion model, isoprene production, iron-po-
tassium catalyst.

Korotkova 0.G., Rozhkova A.M_, Matys V.Yu,, Koshelev AV,
Okunev 0.N., Nemashkalov V.A., Sinitsyna 0.A., Pravilnikov A.G.,

Andrianov P.M., Oveshnikov I.N., [Davidov E.R], Sinitsyn A.P.
Preparation of complex biocatalysts on the basis of enzyme
specimens of recombinant fungal Penicillium verruculosum

and their application in the hydrolysis of wood and agricultural
INAUSEAES Waste ... 61

Currently, more and more interest grow to use a renewable biomass for producing
fermentable sugars, organic and amino acids, which can be transformed into various
useful products: polymers, materials for the pharmaceutical industry, food and fodder
products. The conversion of vegetable polysaccharides to fermentable sugars is one of
the most important stages in the processing chain of the bioconversion of cellulose
wastes, taking place on the hydrolytic enzyme biocatalysts. Creation of recombinant
strains P.verruculosum, producing cellulase complex with an additional increase in
the activity of 3-glucosidase, and xylanase is an urgent task in obtaining industrial
strains of microorganisms that produce enzymes needed for high conversion of veg-
etable material. In this paper we obtain enzymes, biocatalysts for the conversion
of biomass into simple sugars, with the increased activity of the heterologous exo-
1,4-B-glucosidase A.niger and endo-1,4-P-xylanase P.canescens using histone expres-
sion system in recombinant strains of P. Verruculosum; there is analysis of proper-
ties of new enzymes, studied fermentable ability of these drugs in the hydrolysis of
shredded aspen and pine wood, which is waste of wood-processing, also a agricultural
waste — bagasse. The utilization of these enzymes has the advantage compared to
known analogs, because the compositions of new biocatalysts are more balanced, that
offers you the highest yield of sugars without the cost of preparing the mixed individ-
ual drugs. It is shown that increased levels of xylanase and B-glucosidase (cellobiase)
activities in the new biocatalyst resulting in 20-30 % increase yield of sugars and
glucose reducing in the hydrolysis of powdered plant material — pine and aspen wood,
also bagasse. The resulting enzyme preparations have potential applications in the
woodwarking industry and agriculture at the stage of polysaccharides cell wall making
in fermentable sugars, such as the production of biobutanol. Appropriateness of using
of new biocatalysts is a fermentable high performance of natural substrates, result-
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X0A2 BOCCTAHARNMBAINIIMX CAXAPOB W TNIOKO3LI NPU TUAPONU3E U3MENbYEHHOTC PacTU-
TENbHOMO CHPbA — COCHOEDM M OCMHOBOR ApeBecurbl, @ Takwe Garaccel. MonydeHHbre
hepMeNTHRIC NPENAPATH MMEIOT NOTEHLMANBHOE NPAKTHUYACKOE NPUMPHEHUE B fePeBo-
06padarelBalowel NPOMEIAGHHOCTY W CEALCKOM XO3ARCTEE Ha CTaMM NPEEPAILEHUA NO-
NMCAXapUCe KIETOUHOM CTeHKM B COpaxuBaenMble Caxapa, Ranpumep, NPU NPOK3BOACTBE
6uobyTanona. Lienecoobpa3HocTh UCNONLIOBAHWA HOBbIX BUOKATANM3ATOPOB COCTOMT B
Bonee BLCOHOR 3hDEKTUBHOCTM OCAXARUBAHWA NPAPOAKLIX CyGCTHATOR, AOCTUIAaeHON
B P3yNbTaTe cHananCPOBAHKHOTO KOMNOHEHTHOTO COCTaBa (PEPMEHTHLIX NPENAPATOB.
MynbiidepMeHTHBIA KOMANEKE HOBbIX GMOK3TaNU3aTOPOB NOIBOAAET CHU3IUTL AOIUPOBKH
hepMeHTHbIX NpenapaTos B NpoLieCccax rfmMapoAn3a PacTUTENbHbBIX OTXOM0B.

Knwouesbie cnoBa: Penicillium verruculosum, reTeponoruyHan 3KCNpeccus, GepMeHTHbIR
npenapar, GUOKOHBEPCHSA, TUCTOHOBbIA NPOMOTOP, UEANIONA3A.

YepHoiwes B.N., Teptoiwnbsit W.T., Kanbtep B.[., Mouceenko B.H.
BoigeneHue 6naropogHbIx METANNOB U3 KaTannu3aTopa okucne-
HUA aMMMaKa, CbIPbA U MaTepUaNnoB annapaToB YCTAaHOBKU
a30THOW KUCNOTb! B ABUXKYU(MECA B Hell Ta3oBble U KUAKUe

(o 13 Y [ PP PPPPPUPINt 69

IKCNEPUMEHTANBHO YCTAHOBARHO, YTO B ra30BbiX M KUAKUX CPEAAX, ABUKYWWXCA B VCTa-
HOBKaX HEKOHUEHTPMPOBAHHOM a30THOM kucnoTel (HAK), paboTawoumx no TexHonorum B.
Octeanbpa (1902 r.) ¢ 06pa3oBaHUem KUTPO3HbIX ra3os (HI)-NPoAyKTOB OKUCIEHUA aMMu-
aKka Ha NNaTHHOPOAMEBONANNAAMEBOM KATanulatope, CoAepXKarca GnaropoaHble MeTannbl
(BM): 30n0T0, cepebpo, NnatuHa, POAMH, NANNAAKMA, MDUAWA W PyTEHWIA. YCTAHOBAEHO, YTO
BM Bbigensiotca B HI, KOHAEHCAT a30THOM KUCIOTL! M 330THYK KMCNOTY BCIEACTBAE NOTEPD
M3 KaTanu3atopa W CbipbA: aMMMAYHO-BO3MYLIHOM CMECU W BOAbI, NOAABAEMON Ha CTAAKID
abcopBumm OKCMAOB a30Ta, a TaKKe M3 MaTEPUANOB ANNAPaToe YCTAHOBKM. [PAYEM B Chipbe
1 Matepuanax annaparos bM umeloT pasmep HaHow2CTUL, KOTOpbIe nepexoaaT B HI, konaeH-
€ar W a30THYID KMCNOTY. KOHCTaTUPYETCR, 4TO CyMMapHaa Macca bM B KOHAeHCaTe a30THOW
KUCNOTBI U 330THOM KACNOTE CYLIECTBEHHO NPeBbIWAeT CyMMAPHYID MACCY NAATHHBLI, DOAMA U
NanNafua, TEPAEMyIO KaTaNK3aTOPOM, Hanpumep, B KOHAeHCaTe = B 3 pa3a. Ha nuNOTHbIX yC-
TaHOBKax NPOBEAGHbI 3KCMePHUMEHTbI MO BbIAENEHMIO KOHLUEHTPATa, coaepxauiero 92-95 %
BM, M3 KOHARKCATa A30THOM KKCNOTb! W A30THOM KMCNOTb!. (1PeANoXeHa TeXHONOTUA U OCHOB-
Hoe ofopynoBaHHe y3na AR BLIAENEHUA KORUEHTPaTa BM 13 a30THOW KMCIOTHI B OTRYECTBEH-
Howm arperate HAK Tuna YKJ1-7 mowHocTbio 120 Thic. T8 rog B nepecyete Ha 100 %-Hyio HNO5.
Mpu 100 1 70 %-HOM MCNOAL3OBAHWM MOWHOCTM Arperata u3 KUCIOTbl MOXKHO BBIACAUT
KOHLEHTPAThI, COfepXatlue, COOTBETCTBEKHO, 8,8 1 6,1 kr BM & rog. (pUBeeHsE OpueHTHpo-
BOUHbIE TEXHUKO-3KOHOMWYECKUE NOKa3aTenu MCnonb3osaHua y3na s arperare YKJI-7 0AO
«[loporoyx». B 4aCcTHOCTHM, NOKA3aHo, 4TO CPOKM OKYNAEMOCTH 3aTPaT Ha y3en He NpeskiCAT
7 4 10 mec. npu 100 4 70 %-HOM KCNONBL30BAHUM MOWHOCTY arperara.

Kniouepsble CAOBA: 230THAA KUCNOTA, OKUCNEHWE aMMUaKa, 6J'|al'0p0,qule MeTannbl, nna-
TUHOMAHBII KaTanu3atop.
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CoBeplLIeHCTBOBAHUE ApoOLECcCa NPOU3BOACTBA NOJIURPONUAEHA
o cycneH3UoHHOW TexHonorum B 000 «ToMCcKHedTexXHM»
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(nobleHne NoCBALIEHO TRHAURTUNETHIO SKCMNYATALUYK NPOM3BOACTBA NONUNPOMMIEHE 1 CO-
SIEPKMT CBRABHUA O TEXHHYECKUX MEPONPUATUAX, peanu3osaHHbix & 000 «TomcrHedTexUM»
AR COBEPUICHCTEOEAHMA TEXHONOTUYECKOro NpoLecca. B craTbe npeaCTaBneHb pesynbTaTbl
paboTel npouasoacTea nonunponunena 000 «ToMcKHEMTEXWM» € UCMONLIOBAHMEM KaTaNM-
THHRCKMX CUCTEM NoNWMepu3aunu nponineHa Ha ockose §-TiCly Tna «Stauffers npouaso-
AMBLETCCA HA NPEANPUATUA; MUKPOChepUueckoro TiCly BeINYCKABUIErOCs HA CO3AARHOR yC-
Tanoske ¢ 1986 no 2009 rr. No 0Te4eCTE@HHOM TEXHONOTViK; OMbITHO-NPOMBILACHHOM NAPTUH
TUTAH-MArHUEeBOro Karanusatopa Tuna UK-8-21, npon3eeaeHHOr0 Ha NUNOTHON YCTaHOBKe
CHHTE3a KaTanu3atepos no Texponordu UK CO PAH 8 2008 r.; W KOMMEPYECKOrO TUTaH-Mar-
HUEEOTO KaTanK3aTopa cepuu Lynx npouasoacTsa komnanum BASF (1, IT v IV nokonenuit no
obuenpuHaTon Knaccugurauun). NepedeHt HayHHO-TeXHUYECKIUX MEPONPUATAR peanu3o-
BaH MOAEPHU3UPOBATL MPOU3BO,,C1Ba NOMKNPONVNEH], OPTaHW30BaTL NPOU3BOACTBO Gonee
3P heKTHEHbIX KaTaNKUIATOPOB, YCOBEPLEHCTBOBAT b TEXHONOrMHECKMUHA NPOLECC NONUMEPK3A-
UMK, pa3paboTaTh 1 OCBOWTL TEXHONOMMIO BBIMYCKA HOBbIX TUNIOB NOAAMEPOB 4TI NOBLI-
CUTh JOXOfb! M KOHKYPEHTOCIOCOBHOCTL NPOAYKLIMM Ha PhiHKe. Pe3ynkTaTel nepesoaa npo-
M3BO/ICTHA HA UCNOAL30EAHUE COBPEMEHHBIX TUTAH-MarHUEBbIX KaTannU3aTopos cepuu Lynx
npeactaBnenbl. AHANOIMYHOTO ONbITA CAMOCTOATENBHOR MOAEPHU3ALUY KPYNHOTOHHAKHBIX
NOAMME[IHBIX NPOUIBOACTE 6@3 UCNONBIOBAHUA YCNYT KHKEHEPUHTOBLIX KOMNAHKHA 1 NULEH-
34aTOB NPOLECCOB B Haweid cTpaHe He umeeTcs. COBOKYNHOCTL pa3padoTaHHbIX U BHeADEeH-
HbIX TeXHUY@CKHX YCOBEPLUWEHCTBOBAHUMA NPOUECCA B HACTOA LIS BPEMA NATEHTYETCA.

Hniouesbre cnoBa: ﬂpOHBBOACTBO NOAUNPONUNEHA, TUTEH-MarHUe Bkl KaTanu3arop, no-
hrMepulauua, MOAepHKU3IaUUA.

ing from the balanced component of the enzyme preparations. Multienzyme complex
of new biocatalysts can reduce the dosage of enzyme preparations in the hydrolysis
process of vegetable waste.

Keywords: Penicillium verruculosum, heterologous expression, enzyme preparation, bio-
conversion, the histone promoter, celtulase.

Chernyshev V.1, Tertyshny I.G., Kalner V.D., Moiseenko V.N.
Allocation of precious metals from catalytic oxidation of am-
monia, raw materials and devices installed in the nitric acid
in moving gases and fluids

It's established experimentally that the precious metals: gold, silver, platinum, rhodium,
palladium, iridium and ruthenium are contained in the gas and liguids moving in non-
concentrated nitric acid plants, working by W. Ostwald (1902) technology on platinum,
rhodium-palladium catalyst with the formation of nitrous gases. It is established that
noble metals are allocated to nitrous gases, condensation of nitric acid and nitric acid
due to loss of catalyst and ammonia-air mixture and the water feed to the stage of ab-
sorption of nitrogen oxides, as well as from the materials of units devices. The precious
metals are nanoparticles in feed and unit materials, thay pass into the nitrous gas, con-
densate and nitric acid. It is noted that the total mass of noble metals in the condensate
of nitric acid and nitric acid, much higher than the total mass of platinum, rhodium
and palladium, the catalyst lost to the condensate, for example, in approximately three
times. At pilot plant the experiments to allocate the concentrate containing 92-95 %
precious metals, from the condensation of nitric acid and nitric acid were carried out.
There are technology and key equipment for the unit to select a precious metals from
nitric acid by the domestic non-concentrated nitric acid unit type UKL-7 capacity of
120000 tonnes per year, based on 100 % HNO,. There are approximate technical and
economic indices of the node in the unit UKL-7 JSC «Dorogobuzhy. It's shown that the
timing of cost recovery unit will not exceed 7 and 10 months at 100 % and 70 % feed
loading of the unit.

Keywords: nitric acid, ammonia oxidation, noble metals, platinum containing catalyst.
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Improvement of suspension technology polypropylene produc-
tion at «Tomskneftekhim» by new catalytic systems introduc-
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The paper is devoted to the thirtieth anniversary of polypropylene production, con-
tained information about technical activities implemented in «Tomskneftekhim» com-
pany to improve the process. The article presents the results of the polypropylene pro-
duction company «Tomskneftekhim» using propylene polymerization catalytic systems
based on 3-TiCl; type «Stauffers, which made at «Tomskneftekhim»; micro-spherical
TiCly, produced from 1986 to 2009 at the unit designed by oun domestic technology:
pilot batch of titanium-magnesium catalyst IK-8-21, produced in 2008 at a pilot plant
by Boreskov Institute of Catalysis technology; and commercial titanium-magnesium
catalyst series Lynx manufactured by BASF (I, IT and IV generations on standard clas-
sification). The package of scientific and technical measures were implemented to
modernize the production of polypropylene, to organize the production of more ef-
ficient catalysts, to improve the polymerization process, to develop and implement the
technology of production of new types of polymers, to increase competitiveness of the
products in the market and profit. The results of the production transfer to use the
advanced titanium-magnesium Lynx series catalysts are presented. Similar experience
of such independent modernization of large polymer production without using engi-
neering companies and licensors services in our country is not available. The complexof
designed and implemented technical improvements for the process are currently pat-
enting.

Keywords: polypropylene production, titanium-magnesium catalyst, Polymerization,
Modernization.
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