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KATAJIN3 B XUMUYECKOH
N HEGTEXWMUYECKOU NPOMbILIEHHOCTH

Tapacos A.J1., Kyctos J1.M.

I'Iapu.uanbuoe OKUCNleHUe MeTaHa B CMHTe3-ra3 Ha Kara-
JIX3aTopax Ha OCHOBE AYeUCTbIX MeTaNInueCKux HoCU-

C uenbio pazpaboTky 3hHeKTUBHBIX KaTanU3aTOPoB Ha OCHOBE Me-
TanAM4yecKUx AYEUCTbIX HOCUTENnel Ans napuuanbHOro OKWUCNEHUs
MeTaHa B CMHTe3-ra3 npoBefieHbl CPaBHUTENbHbIE UCNBITAHUA MeTan-
nuyeckux karanusatopoB (Pd, Ni, Co, Cu, HaHeceHHble Ha MeTannuuec-
Kylo CETKY 1 thexpanesyio honbry), nony4eHHLIX ABYMs Cnocobamu:
TEPMOXUMUYECKMM U 3INEKTPOXMMUYECKMM OCAMAEHWUEM MeTannos.
WcnbiTaHus npoBogunu B UHTepBane TeMmnepatyp 680-1000 °C B
NPOTOYHOM peakTope (BHYTPEHHWH anameTp 10 MM) ¢ BMOHTMpO-
BaHHbIM KaTanu3aTopoMm B BUfe CKPYYEHHOW B PYNOH MeTannuuec-
Kol ceTku unu cexpanesoi donsru. [loKasano, YTo MeTanaMyYecKne
HocuTenm (ceTka, Gonbra) ¢ HaHeCeHHbIMM Ha HUX MeTannamu (Pd,
Ni) nepcneKTUBHbLI ANl UCNONb30OBAHWUA B KayeCcTBE KAaTanu3aTopos
nonyyeHUs CMHTe3-rasa no peakuuu napuuanbHOro OKUCNEeHUs Me-
TaHa B y3KOM [J4ana3oHe MONIbHOTO COOTHOLWEHUA KUCNOPOL/MeTaH
(0,/CH, = 0,45<0,55). Mpu U3y4eHUU NOBEPXHOCTU KaTanu3aTopos
meTopoM (3M ycTaHoBNEHO, 4TO NPU TEPMOXUMUYECKOM OCAXAEHUU
metannos VIII rpynnel hopmupyetcs 6onee pa3geTBneHHas NoBepx-
HOCTb aKTUBHbLIX MeTannoB, obecneynsatowas yxe npu 900 °C npak-
Thyecku 100 %-Hylo KOHBEPCUIO MeTaHa npu cenektuaHocTy no CO
6onee 90 %.

KnioueBble cioBa: Katanus, oOKUCNEHWUE, CUHTE3-Ta3, MeTaH, HUKeNb,
nannapuin, dexpans, MeTananyeckue CeTKu.

CvHesa J1.B., Moppkosuy B.3., Epmonaes B.C., Epmonaes U.C.,
Mut6epr 3.5., Conomonuk W.T.

Pa3paboTka BbICOKONPOU3BOAUTENIbHOTO NPOMbILUEH-
HOTO KaTanu3aTtopa cuHTe3a ®uwepa-Tponwa............. 13

Ha ocHoBe KoMnneKkcHol Matematuyeckoi Mopenu npouecca ®u-
wepa-Tponwa pa3paboTaH W UCNbLITAH BLICOKONPOU3BOAWTENLHBIN
K06anbTOBbIA Katanu3aTop Ans NoNydYeHWUs CUHTETUYECKOW HedTu.
Katanusatop npeactaBnsieT co60i KOMMO3WUTHLIA MaTepuan, B Ko-
TopoM Ans obecneyeHus 3hheKTUBHOIO Macco- U TennonepeHoca B
KaTanuWTUYeCKMX rPaHynax Co3paHa CBA3aHHas CeTb M3 YacTul Ten-
NONpPOBOAAIMX MaTepUanos, BOKPYT KOTOPOM o6pasyeTcs Xopowo
pa3BuTas cUcTeMa TPAHCNOPTHLIX Nop. Noka3aHo BAUAHWE Npupoasl
TennonpoBsoasilei anloMUHUACOAEpaLed A06aBKM Ha husnyeckue
CBOWCTBA HOCMTENA M XapaKTEPUCTUKU NPUTOTOBIEHHOMO Ha €ro oC-
HOBe KaTanu3atopa cuHTe3a Puwepa-Tponwa. YcTaHoBNEHO, 4TO NO-
BbIlUEHWE TENNONPOBOAHOCTH TPaHYN ABNAETCA ORHUM U3 (DAKTOPOB,
CNOCOBCTBYIOWMX NOBLIWEHUIO NPOU3BOAUTENLHOCTH KaTanusartopa.
B npucyTcTBUM pa3paboTaHHOTo Katanu3aTopa fOCTUIHYTa NPON3BO-
AUTeNbHOCTL no yrnesopopoaam Cg, 600 r/(kr-u) unu 480 r/(n-u) npu
nnoTHocTY 3arpysku 0,8 r/cm>. Co3pana v BBefleHa B CTPOIA ONbITHaA
VCTAHOBKA N0 NONYYEHUIO 0 20 N CUHTETUYECKOW HedTH B CYTKM U3
NpUpOAHOTO ra3a. McnbiTaHus Katanksatopa B 3TOW yCTAHOBKE NOA-
TBEPAWAN NONYYEHHYIO B Na6OPATOPHLIX YCNOBUAX NPOU3BOAUTENL-
HOCTb rPaHyIMPOBAHHOTO CNOA.

Kniouesble cnosa: cuHTe3 Puwepa-Tponwa, kKobansToBbIA Katanu-
3aTop, CMHTETUYecKas HedTb, TennoobmeH, MaccoobmeH, peakTop ¢
(DUKCUPOBAHHbLIM CIIOEM.

CATALYSIS IN CHEMICAL
AND PETROCHEMICAL INDUSTRIES

Tarasov A.L., Kustov L.M.

Partial oxidation of methane to synthesis gas on cata-
lysts based on metal honeycomb supports.................... 7

To develop effective catalysts based on metal meshy supports for
the reaction of the methane partial oxidation to synthesis gas
there were the comparative tests of metal catalysts (Pd, Ni, Co, Cu,
supported on a metal grid and fechral foil) obtained two ways:
thermochemical and electrochemical deposition of metals. Tests
were carried out in the temperature range 680-1000 °C in a flow
reactor (internal diameter 10 mm) with integrated catalyst in the
form of a twisted roll of wire mesh or fechral foil. It is shown that
the metal supports (grid or foil) with metals (palladium, nickel)
putted on them are promising for use as catalysts in the production
of synthesis gas by the reaction of partial oxidation of methane
in a narrow range of the molar ratio oxygen/methane (0,/CH, =
= 0,45+0,55). In the study of catalyst surfaces by SEM there was
revealed that the thermochemical deposition of VIII group metal
more extensive area of active metals is formed, providing even at
900 °C almost 100 % conversion of methane with selectivity for
CO over 90 %.

Keywords: catalysis, oxidation, synthesis gas, methane, nickel, pal-
ladium, fechral, metal mesh.

Sineva L.V., Mordkovich V.Z., Ermolaev V.S., Ermolaev 1.S.,
Mitberg E.B., Solomonik I.G.

Development of high-performance commercial Fischer-
Tropsch catalyst ..., 13

Based on a complex mathematical model of the Fischer-Tropsch
process the high-perfimance cobalt catalyst for synthetic oil pro-
duction is developed and tested. The catalyst is granular thermally
conductive composite material with a well-developed system of
transport pores, which provides an effective mass and heat transfer
in the granules. The influence of nature of the heat-conducting alu-
minum-containing additives on the physical properties of the sup-
port and catalytic properties of Fischer-Tropsch catalyst-is shows.
Found that increasing of catalysts granules thermal conductivity is
one of the factors that increase the performance of the catalyst. In
the presence of developed catalyst the performance for hydrocar-
bons Cs, achieved 600 g/(kg-h) or 480 g/(l-h) at 0,8 g/cm? packing
density. A pilot plant to obtain up to 20 liters of synthetic oil per
day from natural gas using the catalyst is established and put into
operation. Catalyst testing in this plant has confirmed receipt in
the laboratory performance of granular bed.

Keywords: Fischer—Tropsch synthesis, cobalt catalyst, synthetic oil,
heat transfer, mass transfer, fixed bed reactor.
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Manvesckuin A.[L.,

(uMHTE3 MepKanTaHoB U CynbUAOB B KUAKODA3HON
peakuuu CepoBOAOPOAA C aNKUNEHOKCUAAMU: OL@HKA
3PPEKTUBHOCTH KATANMUIATOPOB «..eevenaevnaennaeannaennnsens 23

MpeanoxeH cnocob nonyyenus B-rufpoKCUANKUAMEpPKanTaHoB M
B-ruapokcuankuncynb@UAoB, OCHOBAHHBIA Ha B3aUMOAEHCTBUM
OKVMEHHOTO CEpPOBOAOPOAA C anKuneHoKcuaamu. JaHHbit cnocob
obecneunBaeT MaKCUMaNbHO BO3MOKHYIO KOHUEHTPAUMIO Cepo-
BOJOPOAA B peaKUWOHHOW cMecu, No3BONAET NPOBOAUTL NpoLecc
B WWPOKOM AWana3oHe TeMmnepaTyp, NPUMEHATL KaTaaUTUYECKHe
pobaeku, He TpebyeT pacTBopuTens. WcciefoBaHbl KUHETUYECKHE
3aKOHOMEPHOCTU B3aUMOLENCTBUA CEPOBOAOPOAA C OOHWUM U3 aj-
KuneHokcuaos (NponUAeHoKCUOOM) Npu ycnosusx, obecnevusa-
oWKUx npebbiBaHWE KOMNOHEHTOB PeaKUMOHHOW CMeCH B XUAKOW
dase. Mpu u36bITKE NPONUNEHOKCHAA B peakunn HabnogaloTcs ase
nocnefosaTenbHo nNpoTeKalolWwMe MakpocTaguu: obpasosaHue
2-TMapoKcunponaH-1-tuona M nocnepyiouee obpasosaHue
1,1"-pu(2-ruapokcunponan)cynbduna. (raguitiocTs 8 obpazoBanum
MepKanTaHa u cynb@uaa faeT BO3MOXHOCTb yNpPaBAATh NPOLECCOM,
nosiyyas rpu onpeaeneHHbIX YCNOBUAX KONMUYECTBEHHO NMBO Mep-
kantaH, nubo cynbdua. Tak, npu M3bbLITKe ceposopopoaa o6pasy-
€TCA B OCHOBHOM 2-rMApoKcunponan-1-tuon. M3yyeHa aKTMBHOCTb
14 TOMOrEHHbBIX 1 FeTePOTeHHbIX KaTanu3aTopos {aKTUBUPOBAHHbINA
yrofb, NOHOOBMEHHbIE CMOMbI, OKCUABI MEeTannoe, BOAA, TpU3TUNA-
MUH U ap.). Ha ocHoBaHUM pa3paboTaHHOM MaTeMaTUYECKON MoJeNu
npouecca npeAnoxeH NpUHLKN onpefeneHus 3G @eKTUBHOCTY KaTa-
nutuyeckoit fobasku. Hanbonee 3chheKTUBHBIM KaTann3aTopoMm U3
WCCAEAOBAHHBIX OKa3ancs TPUITUNAMUH, YBENUUUBAIOWMUN CKOPOCTb
peakuum 6onee yem B 100 pa3: 6ea Katanu3zarTopa peakuus 3asepua-
eTcs npubnu3nuTensHo Yepes 50 u, B NPUCYTCTBUM HeBoNbLKX KOMU-
4eCTB TPUITUNAMUHA — Yepe3 HECKONBKO MUHYT.

KnioueBble cnoBa: CWUXKEHHbIE CepoBOAOPOA, NPONUAEHOKCHUA,
MaKpOCTauMu, aBTOKaTanu3, rOMOreHHble M reTeporeqHble Katanu-
33TOpbl, TPUITUNAMMUH, KWHETUKA, KOHCTHTLI CKOPOCTH, B-rApoKCH-
nponuaMepkanTas, B-rugpokcuankuncynsGug.

KATAJIU3 B HEQTEMEPEPABATBIBAIOLLEM
MPOMbBILLUJIEHHOCTH

Ceprxu Pyxu b.®., Kanyctud B.M., Tepzenues U.M.,
TpeTbakos B.O.

W3yueHue Bnuanua nobaBok ZSM-5 K KaTanusatopam Kpe-
KUHTa Ha BbiX0A fAerkux onedUHoOB U NpoNUNeHa......... 33

B cBA3M C pacTyiMM UHTEpeCOM K NpoLeccy KaTanuTUYecKoro Kpe-
KWHTa C BHICOKMM BbIXOAOM NETKUX ONE(UHOB W, B NEPBYIO 04epeab,
NPONWNeHa, B JaHHOW paboTe UCCNenoBaH KATaNUTUYECKU KpeKuHT
TAKENOro BaKYYMHOTO AWCTUANATA HA NMPOMbLIWNEHHOM KaTanusaro-
pe RD-DMS-PM (dbupma BASF) c pobasnenuem ueonuta LiBM (0AO
«A3KuOC», r. AHrapck) v cneumansHoit f06aBKM A NOBbILEHUS
Bbixopa onetuHos (MOA) hupmel BASF. Copepxanue gobasok saps-
uposanock (Mac.%): 10, 20,30 u 40 ans MOA 1 3,8, 12 1 16 gns LIBM.
KatanuTuyeckuit KpekUHr NpoBOAKAU Ha NabopaTopHOi NPOTOYHOM
YCTaHOBKE B peaKTope CO CTaljMOHAapHLIM CNI0EM KaTanusaropa npu

Malievsky A.D., |Shokina L.I.

Synthesis of mercaptans and sulfides in the liquid phase
reaction of hydrogen sulfide with alkylene oxides: as-
sessment of the catalysts effectiveness ..................... 23

A process for producing of B-hydroxyalkyl mercaptans and B-hy-
droxyalkyl sulfides based on the interaction of liquid hydrogen
sulfide with alkylene oxides is proposed. This method provides the
highest possible concentration of hydrogen sulfide in the reaction
mixture, allows to run the process in a wide range of temperatures,
allows the use of catalytic additives, does not require a solvent. The
kinetic patterns of interaction of hydrogen sulfide with one of alky-
lene oxides (propylene oxide) under conditions effective to stay the
components of the reaction mixture in the liquid phase. With an
excess of propylene oxide in reaction a two consecutive macro sta-
ges are occurring: formation of 2-hydroxypropane-1-thiol and the
subsequent formation of 1,1"-di(2-hydroxypropane) sulfide. Staged
in the formation of sulfide and mercaptan allows to manage the
process to obtain quantitatively or mercaptan or sulfide in certain
conditions. So, basically 2-hydroxypropane-1-thiol is formed with
an excess of hydrogen sulfide. The activity of 14 homogeneous and
heterogeneous catalysts (activated carbon, ion exchange resins,
metal oxides, water, triethylamine, etc.) are studied. On the basis
of the developed mathematical model the principle of determining
of the catalytic additives effectiveness is proposed. The most effec-
tive catalyst of all tested was the triethylamine which increases the
reaction rate more than 100 times: without catalyst the reaction is
completed in about 50 hours, in the presence of small amounts of
triethylamine — a few minutes.

Keywords: liquid hydrogen sulfide, propylene macro stages, auto-
catalysis, homogeneous and heterogeneous catalysts, triethylamine,
kinetic, rate constants, of B-hydroxyalkyl mercaptans, 3-hydroxyal-
kyl sulfides.

CATALYSIS IN PETROLEUM
REFINING INDUSTRY

Sedghi Rukhi B.F., Kapustin V.M., Gerzeliev I.M.,

Tret'yakov V.F.

The study of effect of ZSM-5 additives to cracking cata-
lysts on the yield of light olefins and propylene.......... 33

We have investigated the catalytic cracking of heavy vacuum distil-
late on industrial catalyst RD-DMS-PM («BASF» company) with the
addition of zeolite CVM (3SC «AZKiOS» Angarsk, Russia) and special
additives MOA («BASF» company) to increase the yield of olefins for
growing interest to the catalytic cracking with high yield of light
olefins and, above all, propylene. Additive content varied (wt.%):
10, 20, 30 and 40 for the MOA and 3, 8, 12 and 16 for CVM. Catatytic
cracking was conducted on laboratory unit in flow reactor with a
fixed bed reactor at 500 °C. The dependences of product composi-
tion from the number of introduced into the catalyst additives are
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Temnepartype 500 °C. MonyyeHbl 3aBUCMMOCTH COCTABA NPOAYKTOB OT
KONWYeCTBa BBEAEHHLIX B KaTanusatop aobasok. NokasaHo, 4To Ha-
nbonblmniA BEIxoA nponuneHa (11,5 mac.%) aocTuraetcs npu gobas-
ke B Katanu3atop 40 % MOA nau 8 % ueonuta LBM. Pesynstatel no
YBENYEHUI0 BbIXOA JIeTKUX 0NedUHOB NOMYYEeHbI NpK TeMneparype,
COOTBETCTBYIOWEN paboynuM YCNOBUSM AERCTBYIOWUX YCTAHOBOK Ka-
TaNUTUYECKOro KpeKuHra.

KnioueBble cnoBa: KatanuTUYeCKUI KPEKWUHT, NPONUNEH, BeH3uH,
Nlerkue oneduHsbl, LEoNUTCOAEpXKaLMe 006ABKY.

I KATANIU3 U OXPAHA OKPVKAIOWEW CPEQbI

Tepexos A.B., 3anaBeckuH J1.H., 3aHaBeckuH K.J1.,
KoHopes 0.A.

Katanutuuyeckoe ruppopexnopupoBaHue xnopyrnesoao-
POAOB B Cpefe paCTBOPOB TMAPOKCUAA HATpPUA.
Yacrb 1. MpespawieHna 4eTblpexxaop1cToro yrnepoaa...39

B npou3sBoacTBe XxN0pYrneBoAopoOA0B (XNOpMETaHOB, NepXnopaTune-
Ha 1 Ap.) B KadecTse No60YHOro NpoayKTa 06pasyeTcs YeTbipexxo-
PUCTLIA yrnepoa, OTHeCeHHbLIR MoHpeanbCKMM NPOTOKONOM K 030HO-
paspywaiowum Bewectsam. C Lenbio pa3paboTku paLMOHANbLHOTO
(anbTepHaTUBHOrO CxuraHuio) cnocoba ytunusauuu CCl, B pabote
uccneaoBaH npouecc XUAKo®da3Horo KaranuTUYecKoro ruppofe-
xnopuposanua CCl, B NpUCyTCTBUU BOAHLIX PacTBOPOB rMAPOKCU-
Aa HaTpUs C nonydeHMeM NONE3HbIX NPOLYKTOB: hOpMUaTa HATpUS,
reKcaxnopataHa U nepxnop3TuNeHa. JKCNepUMEHTb NpoBOAMAU B
aBToknase obvemom 300 Mn npu gasneHusx 4o 1,5 MNa s Temne-
patypHoM uHTepBane 80-120 °C; karanusatop — Pd Ha cubyHuTe
(5 ppakuuit o1 0,1 go 1,6 MM). N3yueHsl 3aBucumoctn koHsepcun CCl,
W CeneKTUBHOCTEH 06Pa30BaAHUA OCHOBHbIX NPOAYKTOB peakliuu oT
HadYanbHbix KoHueHTpauuit CCl, n NaOH, Temneparypbl, napuuansHo-
ro fasNeHus BOLOPOAA, a TaKe OT pasMepa yacTuL, Katanusaropa
W COAepMaHua B HeM nannagua. Ha ocHoBe nonyYeHHBIX AaHHBIX
NpeanoXeHa cxema NpoLecca, [aHb PeKOMEHAALMN No yCNoBUAM
€ro BeleHUA B 3aBUCMMOCTU OT 33faHHOTO COCTaBa NPOLYKTOB, ON-
pefeneHbl ONTUManbHble NapaMeTpsl KaTanusatopa: 1,5 mac.% Pd
Ha cubyHute ¢ pazMepoM 3epeH 0,315-0,63 M. lpepgnaraemsiit
NpoLecc No3BOAUT HE TONLKO PeluTh BONPOC YTUAN3AL UM OTXOA0B,
cogepxauyux CCl, Ho U obecneynTs NonyyeHe TpexX KOMMepUYEeCKM
BOCTPeBOBAHHbLIX NPOAYKTOB.

KnloueBble cnoBa: ueTsipexxnopucTeiii ymepog, YXY, xnopopranu-
yeckue oTxoAbl, OPMUAT HATPHS, FEKCAXNOP3TaH, NePXNopP3TUIEH.

I WHIXEHEPHBIE NMPOBJIEMbI.
IKCIIVATALLMA U TPOU3BOJCTBO

bpywreitn E.A., Banuypun B.W., AweHko A.B.

lepcnekTvBLI pa3BUTMA ABYXCTYNEHYATbIX KaTauTUdec-
KWUX CUCTEM ANA OKUCNEHWA aMMUaKa B NPOU3BOACTBE
A30THOM KMCIIOTDI...eeeereeranieeeeereiiaeeeeereennneeenernananns 47

MpusefeHbl Pe3ynbTaThl ONbLITHO-NPOMBILNEHHBIX UCNBITAHUA BBYX-
CTYNeHYaTbIX KaTaNUTUYECKUX CUCTEM AN OKUCNEHUA aMMUAKa, OC-

derived It is shown that the highest yield of propylene (11,5 wt.%)
is achieved with the 40 % MOA addition or 8 % zeolite CVM. Results
to increase the yield of light olefins were obtained at corresponding
operating conditions existing catalytic cracking unit.

Keywords: catalytic cracking, propylene, gasoline, light olefins,
zeolite additives.

CATALYSIS AND ENVIRONMENT PROTECTION

Terekhov A.V., Zanaveskin L.N., Zanaveskin K.L.,
Konorev 0.A.

Catalytic hydrodechlorination of chlorohydrocarbons
among the solutions of sodium hydroxide.
Part 1. Conversion of carbon tetrachloride................... 39

In the production of chlorohydrocarbons (chloromethanes, per-
chlorethylene, etc.) a carbon tetrachloride formed as a by-pro-
duct. The Montreal Protocol refer it to ozone depleting substances.
The process of liquid-phase catalytic hydrodechlorination of CCl,
in the presence of aqueous sodium hydroxide to form useful pro-
ducts: sodium formate, hexachloroethane and perchlorethylene,
was investigated to develop a rational (another then burning)
method of disposal of CCl,. Experiments were performed in a 300 ml
autoclave at pressures up to 1,5 MPa in the temperature range 80—
120 °C, the catalyst - Pd on sibunit (5 fractions from 0,1 to 1,6 mm).
The dependence of CCl, conversion and main products selectivity
from the initial CCl, and NaOH concentration, temperature, hydro-
gen partial pressure, size of catalyst particles and palladium content
were studied. Based on these results, scheme of the process is pro-
posed, recommendations on the conditions of the process depend-
ing on the specific composition of the products are given, optimal
parameters of the catalyst are determined: 1,5 wt.% Pd on sibunit
with grains 0,315-0,63 mm. The proposed process will not only solve
the problem of waste disposal containing CCl,, but also ensured the
production of three commercially popular products.

Keywords: carbon tetrachloride, CTC, sodium formate, perchlorethy-
lene, hexachloroethane.

ENGINEERING PROBLEMS.
OPERATION AND PRODUCTION

Brushteyn E.A., Vanchurin V.I., Yashchenko A.V.

Prospects for the development of two-stage catalytic
systems for the ammonia oxidation in nitric acid pro-
dUCHION. ..ot 47

The results of the pilot testing of two-stage catalytic systems
for ammonia oxidation equipped by catalyst platinoid gauzes as

4
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HAWEHHBIX KAaTanWu3aTOPHBLIMU NABTUHOUAHBIMU CETKAMU, CeTHaMU —
YNOBUTENAMU U3 Nannaanit-sonbdpaMoro cnnasa U 6A0YHLIM KaTa-
nu3atopoM UK-42-1. KoHueHTpaLua aMMuUaKa B UCXOAHOM cMeCH co-
cragnset 10,3-10,7 06.%. MNpu 0CTaTOYHON KOHLUEHTpALMK aMMUaKa
Ha BLIXOE M3 MNaTMHOWAHOrO cnos Botwe 0,06 06.% Habnopaetca
CHMWEHWEe BbIX0Aa OKCMAA a3oTa Nocie KaTanWTUYeCKOW CUCTEMbI
(Ha BenMumMHy 0T 0,6 80 4,7 %, B 3aBUCUMOCTM OT YUCNA NAATUHOBbLIX
CETOK) BCNeACTBUE NPOTEKAHWUA roOMOTEHHOW peakLumn BoCCTaHoBAe-
HUS OKCUJA a30Ta aMMUAKOM B cBOGOJHOM 06beMe 6A0YHOro KaTa-
nm3atopa. [1pU yMeHblUeHWM OCTaTOMHOM KOHUEHTpauuu aMmuaka
Ha BbIXOAE M3 NNATUHOMZHOro cNos 40 3HaYeHuin MeHee 0,06 06.%
CHAMEHMA BbIXOAA OKCUAA a30Ta NOCAe CUCTEMbI He HabnlopaeTcs.
B neyxcTyneHyato#t cucTeMe, BKtoYalowWwen 9 BA3AHbIX NAATUHOMA-
HbIX CETOK C Auametpom nposonoku 0,076 mm, 4 ynasausaioLue cet-
Kv 1 BAOYHbINA KaTaNU3aTop, BLIXOA OKCUAA a30Ta CTabunbHO Coxpa-
HAeTCA Ha ypoBHe 95,4 %. [To pe3yabTataM UCNbITaHUIA NpeanoxeHa
MOZEPHM3ALMA KaTaNUTUYECKON CUCTEMBI C GNOYHBIM KaTanwusaro-
POM, 3aK/NIOHAIOWAACA B 3aMeHe 604HOTO KaTanu3atopa Ha bonee
TEXHONOTMYHYIO MHEPTHYIO HACaAKy COTOBOW CTPYKTYPHI.

KnioueBble cnoBa: okucneHuMe aMMWaKa, BOCCTAHOBMEHUE OKCUAA
a30Ta aMMWAKOM, ABYXCTYNEHYaTaa KataauTuuecKas CUCTeMa, nna-
THHOMAHbIE, YNaBnuBawWKe ceTku, 6I04HBIA KaTanu3arop, Hacaaka
COTOBOI CTPYKTYpbI.

Hcynosa JILA.

bnoyHbie Karanu3iaropbl B TEXHONOMUU ABYXCTYNEHYaTOro
OKUCNneHuA aMMuaKa. cpaBHMTEJ'IbeIe uccnenoBaHus.... 52

Ha nunoTHoM ycTaHOBKe B peakLUOHHbLIX YCNOBUAX, COOTBETCTBYIO-
umx pabounm ycnoeusm arperata AK-72, BbinMosHEHbl CpaBHUTENb-
Hble UCCNefoBaHUA ABYXCTYNEHYATbIX CUCTEM, C(DOPMUPOBAHHLIX U3
NONHbIX M «0BNEryeHHBIX» NAATMHOMAHLIX NAKETOB W KaTanu3ato-
poe UK-42 unn vHepTHON Hacaaku. BeiaBneHo BAMAHUE YCTaHOBKH
6n0KOB Ha TeMNepaTypHbI NPODWUAL B NHATUHOWAHOM NaKeTe w Co-
oTBeTCTBEHHO Ha Bbixof NO, 3aBucAllee oT reoMeTpuUun U Matepua-
na 600OKOB, 4TO CnepyeT y4YuTHIBATL NpU pPa3paboTKe ONTUMAbHbIX
ABYXCTyNeHYaTbix cucTeM. Ncxoas U3 pe3ynbTaToB CpaBHUTENbHbIX
WCTILITAHWA NPERnaraeTcs HOBLIA BUDYHKLUOHANBHLIA KaTanu3aTop
WK-42-9, ucnons3oBaHWe KoToporo BmecTo karanusaropa WK-42-1
B COCTaBE ABYXCTYNEHYATHIX CUCTEM NO3BOMUT yBeAUYUTL Bbixoa NO
B NpoMbllLNEHHbIX arperatax YKJ/1-7 u, kpoMe Toro, CHU3WUTbL coaep-
wauue N,0.

KnioyeBbte cnoBa: okucneHwe ammuaca, ABYXCTYNEHYaTaA Katanu-

THYECKas CUCTeMa, NNaTUHOMAHbIE CeTKW, G0YHbIe KAaTanu3aTopbl
COTOBOM CTPYKTYPBI.

I OTEYECTBEHHbIE KATAJIU3ATOPbDI

Nambepos A.A., lunsmaHos X.X., lemeHtsesa E.B.,

Ky3bMuHa 0.B.

HccnepoBaHue MmexaHusma BAUAHNA fL063BOK Lepua

Ha CBOMCTBA Kene30Kanmeson CUCTEMbI — aKTUBHOIO KOM-
NOHEHTa KaTaNM3aTopoB fleruapUpPoBaHUA YrieBoA0pPOAOB.
COOBILEHUE 2 ....oeeeeeiieeicieeeee e eeee et eeva e e 60

catchers of palladium-wolfram alloy and block catalyst IC-42-1.
The concentration of ammonia in the mixture is about 10,3-
10,7 vol.%. If the residual ammonia concentration above 0,6 vol.%
at the out from platinoid bed the reduction of the nitric oxide
yield after the catalytic system is observed (from 0,6 up to 4,7 %
depending on the number of platinum gauzes), due to increased
homogeneous reduction reaction of nitrogen oxide with ammonia
in the free volume of the block catalyst. When the residual ammo-
nia concentration at the out of platinoid bed decreases less than
0,06 vol.% the reduction of the nitric oxide yield after the system is
not observed. In the two-stage system consisting of nine platinoid
knitted mesh with a wire diameter 0,076 mm, 4 catching gauzes and
block catalyst, the nitric oxide yield remains stable at 95,4 %. Ac-
cording to test results there is decision to upgrade the catalytic
system with block catalyst justified replace block catalyst by more
technologically sophisticated inert honeycomb packing.

Keywords: ammonia oxidation, reduction of nitrogen oxides by am-
monia, two-stage catalytic system, platinoid catch gauzes, block
catalyst, packing honeycomb structure.

Isupova L.A.

Block catalysts in a two-stage ammonia oxidation tech-
nology. Comparative studies .............ccccoeviriniiiieiaeai, 52

Comparative studies of 2-stage systems formed from the full and
«light» platinoid packages and catalyst IC-42 or inert packing were
performed in a pilot plant in the reaction conditions corresponding
operating conditions of the commercial unit AK-72. There are effect
of the blocks setting on the temperature profile in the platinoid
packages and therefore on the NO yield depending of the geom-
etry and material of the blocks, which should be considered when
designing the optimal two-stage systems. Based on the results of
comparative tests, there is proposal of a new bifunctional catalyst
1C-42-9, which usage instead of catalyst 1(-42-1 into two-stage
systems will increase NO yield in industrial units UKL-7 and, in addi-
tion, reduce the N,0 content.

Keywords: oxidation of ammonia, 2-stage catalyst system PGE grid,
modular honeycomb catalysts.

DOMESTIC CATALYSTS

Lamberov A.A., Gilmanov Kh. Kh., Dementyeva E.V.,

Kuzmina 0.V.

Investigation of the mechanism of influence of cerium -
additives on the properties of iron-potassium system -
the active component of hydrocarbons dehydrogenation
catalysts (2) ......ccooeveriiiiii 60
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Conepxanue

B paboTe MeTOAaMu TepMUYECKOrD, MATHUTHOTO, PEHTreHO(HA30BOro
1 AUCNEPCUOHHOTO aHaNN30B, a TaKKE HU3KOTEMNEpPaTypPHON afcop-
6uMK a3oTa UccnenoBaHsl CEOCTBA MogenbHbIx cuctem Fe,03-K,0
n Fe,03-K,0-Ce0, ¢ maccosbiM cooTHoweHnem 80:20 1 50:20:30,
COOTBETCTBEHHO. BhifBNEHO, YTO NpU B3aUMOAENCTBUW OKCMAA Xe-
nesa ¢ KapboHaTOM KanWa NPOUCXOAMT nocneposarensHoe obpa-
30BaHUe MOHO- U nonudeppuTHoN da3. CpenaHo npeanonoxexue,
YTO AKTUBHOCTb KENe30KanMeBoro KaTanu3atopa NponopLMoHanbHa
COLEPKAHWIO NOBEPXHOCTHOW MOHOMEPPUTHON (asbi. YCTaHOBNEHO,
4TO BBEJiEHME LEPUsA B Kene3oKanuesyio CHCTeMY NPUBOAUT K nepe-
pacnpefeneHunio MoHO- U NONUMEPPUTOB Kanua B COCTaBe peppuT-
HOW (ha3bl, @ UMEHHO K YBENUYEHUIO [0 MOHOMEPPUTHON dazbl.
BcnepcTaue 31010, BBEAEHME LepUs CNOCOBCTBYET POCTY aKTUBHOCTH
KaTanuTuueckoi cucTembl. Pe3ynkTathl faHHOrO UCChefoBaHus By-
AVT UCNONb30BaHbI AA pa3paboTKU HOBbLIX KeNe30KanueBbIX Kara-
NY3ATOPOB C NOBbLIEHHON KATANUTUYECKON aKTUBHOCTBIO B peaKLmuv
AETMAPUPOBAHUA N30AMUNEHOB B U30NPEH.

KnioueBble cnosa: reMatut, LUepuaHWT, KapboHaT kanus, TBepao-
(hasHble TONOXUMUYECKME NpeBpalleHnn, KaTaAUTUYeCKN aKTUBHAA
a3a, MOHO- N NOAUMEPPUTSLI Kanus.

| BUOKATAJIN3

Yekywwuna A.B., Jouenxo I.C., CuruubiH A.T.

CpaBHeHHe 3¢hheKTUBHOCTH NpoLeCccoB GUOKOHBEpPCUU
pacTUTENbHOTO CbIPbA € UCNONb3OBaHNeM BuoKaTann3aro-
poB Ha ocHOBe epMeHTHbIX npenapatoB Trichoderma

u Penicillium Verruculosum ............c..c..ccovvveivneannnnenn. 68

lposefeHo cpaBHUTENbHOE MCCnefoBaHue 3MGhEKTUBHOCTU NpU-
MEHEHUA WECTU KOMMEpYeCkUx BUOKaTanU3aTopoB Ha OCHoBe thep-
MEHTHbIX NPENAPATOB, NOAYYEHHBIX C UCNONL3OBaHWEM Tpuba popa
Trichoderma B kauecTBe npogyueHTa (Cellic Ctec 1, Cellic Ctec 2, Ac-
celerase 1000, Accelerase 1500, Accelerase XY, Accelerase DUET), u
nabopaTopHbix GMOKATANW3ATOPOB Ha OCHOBE (hepMEHTHLIX mpena-
paToB, NONYYEHHBIX C UCMOAb30BaHWeM rpuba Penicillium verruculo-
sum, AN TUAPOAN3A YETbIPEX BUAOB PACTUTENBHOTO LENI0N030C0-
Aepxatliero coipba (npenBapuTenbHo 06paboTaHHbIe NapoBbIM B3PbI-
BOM KYKYpY3Hble cTebau u baracca, M3MenbyeHHas ApeBECHHA COCHB
W OCUHBI), @ TAKIE MUKPOKPUCTANNNYECKOH Lienntono3bl. OnpeaeneHsl
aKTUBHOCTY 6UOKATaNU3aTOPOB MO OTHOWEHWIO K PasnuyHbIM cybCTpa-
TaM ¥ 338BUCUMOCTL FyOMHbE UCUEPNLIBAIOLETO TMAPONU3a PaCTUTENb-
HOTO CbIpbA OT [O3UPOBKMU 3TUX BuokaTtanusatopos. lokasaHo, 4To
6MOKaTaNNU3aTopsbl, CO3AaHHbIe HA OCHOBE WTAaMMOB P. verruculosurm,
ABNSAIOTCA KOHKYPEHTOCNOCOGHLIMW NO OTHOWEHMIO K WMPOKO WC-
MONb3yeMbIM KOMMEpYECKUM OMOKaTanu3aTopam Ha OCHOBE WTaMMa
Trichoderma npy MacwTabrpoBarU BUOTEXHONOTUNECKUX NPOLLECCOB
6MOKOHBEPCMM BO30OOHOBNACMOTO PACTUTENLHOTO ChIPLA.

KnioueBsbie cnoBa: 6MoKaTanu3aTophbl, LENNION030COAEPKAILEE Cbl-
pbe, uennionassl, pepmeHTaTUBHOE ocaxapusaHue, Trichoderma,
Penicillium verruculosum.

I WHOOPMALIMOHHbIE COOBUIEHUA

Cratbu, ony6nuxoBaHHbie B xypHane «Katanus
B NPOMBIWNEHHOCTM» B 2012 1. .ooiiiiiiiiiiiiiiiennas 76

Properties of model systems Fe,05-K,0 and Fe,03-K,0-Ce0, with
a weight ratio 80:20 and 50:20:30, respectively, were studied
by methods of thermal, magnetic, and X-ray analysis of variance,
and the low-temperature nitrogen adsorption. There is revealed
that then interaction of iron oxide with potassium carbonate
take place the successive formation of the mono-and poly ferritic
phase is going. It is suggested that the activity of iron-potassium
catalyst is proportional to content of the surface mono ferritic
phase. Found that the introduction of cerium into iron-potassium
system leads to a redistribution of mono- and poly ferrits of po-
tassium in the ferrite phase, namely to increasing of the mono
ferritic phase share. Consequently, the introduction of cerium
promotes the activity of the catalyst system. The results of this
study will be used to develop a new iron-potassium catalysts with
enhanced catalytic activity in the dehydrogenation of iscamy-
lenes to isoprene.

Keywords: hematite, cerianite, potassium carbonate, solid state
topochemical transformation catalytically active phase, mono- and
poly ferrits of potassium.

BIOCATALYSIS

Chekushina A.V., Dotsenko G.S., Sinitsyn A.P.

Comparison of the efficiency of plant materials bio-
conversion processes using biocatalysts based on en-
zyme preparations Trichoderma and Penicillium Verruculo-
L7 1/ OO P 68

There is comparative study of the effectiveness of six commercial
biocatalysts based on enzyme preparations derived from fungus of
the genus Trichoderma as a producer (Cellic CTec1, Cellic CTec?, Ac-
celerase 1000, Accelerase 1500, Accelerase XY, Accelerase DUET),
and laboratory biocatalysts based on enzyme preparations derived
from the fungus Penicillium verruculosum, for the hydrolysis of four
types of plant cellulose material (steam pretreated corn stalks and
bagasse, crushed timber pine and aspen), also microcrystalline cel-
lulose. The activity of biocatalysts relative to various substrates
and the dependence of the depth of exhaustive hydrolysis of plant
material from the dosage of these biocatalysts were determined.
It is shown that biocatalysts derived from P. verruculosum strains
are competitive with the widely used commercial biocatalyst based
on Trichoderma strains when they scale biotechnological processes
bioconversion of renewable resources. ‘

Keywords: biocatalysts cellulosic feedstock, cellulases, enzymatic
saccharification, Trichoderma, Penicillium verruculosum.
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