CopepxaHue

I OBLWWE BOMPOCHI KATAJIN3A

bpeiknn A.B., Aptemos A.B., Koneros K.A.

AHanu3 pbiHKa peakosemenbHblix MeTannos (P3M)
n P3M-karanusaropos

[laH aHanu3 puiHKa peagko3eMenbHbIX aneMeHToB (P33) v peiHka
P33-katanu3atopos. [IpuBeaeHbl OCHOBHbLIE laHHbIE 0 MECTOo-
poxaeHuax P33 B Poccum n mupe. [laH aHanv3 ucnonb3oBaHus
P33 c akueHTOM Ha NPOU3BOACTBO MAarHMTOB M KaTaNM3aToOpOB.
NpusepeHbl aaHHble 06 obnacTax npumeHeHus P33-karanu-
3aTopoB: 06e3BpexuMBaHue BbIXAONHLIX ra3oB aBToMobunedn,
KaTaNUTUUYECKUN KPEKUHT, TMAPUPOBAHUE, AeTULPUPOBaHUE,
ruapatauus, feruparalus, naposas, yIneKucioTHas U OKUC-
AUTENbHAA KOHBEPCWUA METaHa, 0YMCTKA CTOYHLBIX BOA M Ap.
Cnenau BbIBOL O TOM, 4TO pa3euTue npoussopcTea P33-kara-
nu3atopos MoxeT obecneynTb NpopbiB B 061acTH CO3AaHMSA
HU3KOTEMNepaTypHbIX 3HeprocbeperalWux KatanuTUHeCKUX
npoLeccos.

KnioueBble cnoBa: peako3emenbHble MeTannbl, KaTanusaropbl,
aHanuTU4ecKuit 0630p, peIHOK.

EueBckui I.B., Kopenes E.T., Hocbipesa I.H

Cnoco6bl noBbIEHUA CTAOUNBHOCTHU KaTanuTUYECKOro
nencTBuA LeonuTos Tuna MFI n yeenunyeHus obuero
CpOKa cnyObl KaTanM3aTopoB Ha UX OCHOBE .............. 16

MNoBblweHye cTabunbHOCTM paboThl LEONUTHEIX KAaTanuiatopos
tuna MFI akTyanbHo gns co3paHus BblCOKOI(hhEKTUBHBIX KaTa-
NW3aTopoB NpeBpalleHns MeTaHoNa UK YINeBOJOPOAHbIX ra30B
€,-C, B apomatuyeckue yrnesofoposl (AY) — BaXHbIX NpoMbILL-
NeHHBIX npoueccos. B paboTte npeanoxeHe TpU HOBbIX NOAX0Aa
K NOBbIIEHUIO CTABMABHOCTU LULEONUTHBIX KAaTanM3aTopoB: Cenek-
TUBHOE feaNlOMUHUPOBAHWE Ha BHEWHeH NOBEPXHOCTU KpUCTas-
nos ueonnta MFL; cTpyKTYpHO-CENEKTUBHBIA MOHHBIA 0OMEH BHe-
WHeR NOBEPXHOCTH KPUCTannos, NpUMeHeHWe U30TepMUYEeCcKoro
(Tpybuatoro) peaktopa. M3ydyeHo BNUsiHWE yCNOBUI NnpoBeAeHMs
CeneKTUBHOTO feaNiOMUHUPOBAHUS U CTPYKTYPHO-CENEKTUBHOTO
MoHHOro 0OMeHa Ha MonbHoe cooTHoweH e Si0,/Al,03 B Leonn-
T€ W ANUTENBHOCTL MeXpereHepauuoHHoro npobera (MPI) B pe-
aKLW1 KOHBEPCUW METAHONa B YIMEBOAOPO/Ll. YCTaHOB/IEHO, 4TO
ceneKTMBHOE feanioMMHWPOBaHUE BHEWHeR NOBEPXHOCTU Npu-
BOAWT K yBennyeHunio MPI B 3-5 pa3. CTpykTypHO-CenekTMBHLINA
MOHHbIA 06MeH Ha BHeIHeR NOBEPXHOCTU LEOUTHBIX KpUcTan-
NOB NO3BONSIET NOBLICUTL AAUTENLHOCTL NpoberoB B 2—4 pasa,
CHU3UTL TeMnepatypy U AAUTeNbHOCTL pereHepaLnm 3a cYeT Us-
MEHEHWUs CBOWCTB OTnaralowerocs Kokca. lNpumeHenue Tpybya-
TOro peakTopa no3possieT obnerdyuTs npoleaypy pereHepayumn B
CpPaBHEHUM C aanabarnyeckum peakTopoM 3a cyeT 0OpazoBaHus
MeHee KOHAEHCUPOBAHHbBIX KOKCOBLIX OTIOXEHMIA.

KnioueBbie cnosa: uyeonut, MFI, metanon, apomatnyeckue yre-
BOAOPOALI.

GENERAL OF CATALYSIS

Brikin A.V., Artemov A.V., Kolegov K.A.
Market analysis of rare earth metals (REM)
and REM-catalysts ... 7

Market analysis of rare earth metals (REM) and REM-catalyst is
given. The base data about the field of REM in Russia and in the
world are represented. Analysis of the use of REM with a focus on
the production of magnets and catalysts is available. Data about
an applications of REM-catalysts: neutralization of vehicle ex-
haust, catalytic cracking, hydrogenation, dehydrogenation,
hydration, dehydration, steam, carbon dioxide and oxidative
conversion of methane, waste water treatment, etc. are given.
There is conclusion that the development of REM-catalysts may
provide a breakthrough in the field of energy-efficient low-tem-
perature catalytic processes.

Keywords: rare earth metals, catalysts, analytical review, mar-
ket.

Ecﬁevsky G.V., Kodenev E.G., Nosyreva G.N.

The ways of improving the catalytic action stability of
MFI zeolites and increasing the lifetime of the catalysts
based on MFI zeolites ..........c...cooiiiiiiiiiiiiiiins 16

The increasing the stability of the MFI type zeolite catalysts is
actual for creating of high active catalysts for methanol con-
version to C,—C, hydrocarbon gases or hydrocarbons to aroma-
tics — an important industrial processes. Three new approach
to improve the stability of zeolite catalysts are proposed in the
work: the selective dealumination on the outer surface of the
MFI zeolite crystals; the structure-selective ion exchange on the
external surface of the crystals, the use of isothermal (tubular)
reactor. The influence of conditions of selective dealumina-
tion and structurally selective ion exchange on the molar ratio
Si0,/Al,05 of the zeolite and time between regeneration run-
ning in the conversion of methanol into hydrocarbons is stu-
died. It is found that the selective dealumination of external
surface leads to an increase of between regeneration running
up to 3-5 times. Structure-selective ion exchange on the outer
surface of the zeolite crystals can increase the time of running
in 2—4 times, reduce the temperature and duration of recovery
due to changes in the properties of the deposited coke. Applica-
tion of the tubular reactor allows to facilitate the regeneration
process compared with an adidbatic reactor by the formation of
less condensed coke. -

Keywords: zeolite, MFI, methanol into aromatic hydrocar-
bons.
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ConepxaHue

MonosuHkuH M.A., Koctiouenko B.B., Banuypun B.I.,
Ixymamyxamenos [.1U., Boponees B.B.

IHCcTpYy3MOHHOE (hOpMOBaHMe IHeprocbeperaowux
{opm 3epen (TMnopa3mepoB) xenesoMonubaeHoBOro
KatanusaTtopa ANA Npouecca OKUCNEHUA MeTaHoNa
B popmanbperup

WccnegoBaHbl BO3ZMOXKHOCTb U YCIOBUS 3KCTPY3UOHHOO GopMOBa-
HUA Xene3oMonubaeHOBOTO Karanu3aropa OKUCAEHUA MeTaHoNa B
dopManbaeruy ANs nosnyyeHus sHeprocbeperawoliux TMNoOpasMe-
poB 3epeH Karanusaropa. [poBefieH CpaBHUTENbHBIA aHANU3 BKU-
SHUA MeTofla HOPMOBAHUA HA NOKA3aTenu KavecTBa 3Heprocbepe-
ralux TANOpa3MepoB 3epeH Karanuaropa — pebpUCTLIX TpaHyn U
TpyboK. oKa3aHo, 4To 3KCTpy3us B3ameH TabnetuposaHus obec-
neYuBaeT NOBbILEHUE MOKa3areneil KayecTsa karanusaropa: ob-
ek nopucTocTu Ha 30 %, yaensHon nosepxHocTu Ha 20 %, obbema
nop ONTUMaNbHOro pa3Mepa B TpU pa3a U MexaHU4ecKon NPOYHOC-
™ Ans TpyboK (konew) Ha 4 %, pns peBpucTbix rpaHyn Ha 20 %.
KnioueBble cnoBa: Kartanusatop okucnenus, dopmanbaerus,
3KCTPY3UOHHOE POpMOBaHUeE, LIHEKOBbIMA 3KCTPYAEP, hopMa 3ep-
Ha, 3Heprocbeperatowinit TMNopasMep, pudnexas rpanyna, Tpy6-
Ka (KonbLo).

U HEOGTEXUMUYECKOM NMPOMBILUNEHHOCTH

Anxumon C.A., Tpuropbes [.A., Muxaitnos M.H.

MbpuaHble MeTaNN-LeoIUTHbIE KaTaIu3aTopbl CUHTE3]
Ouwepa - Tponwa AnsA nonyuyeHus Gpakuymm yrneeono-
POROB Co—Cig vovnnnniiiniiiiniiiii st 31

I KATAJIN3 B XUMUYECKOM

{lna npamoro cunTesa dpakunu ymesopopofos Co-Cig 13 CO 1
H, npuroToBneHsl rMbpuaHble MeTann-LEONUTHbIE KaTanusaro-
pei, MOAMPHUUMPOBAHHbIE nepexoaHbiMu MeTannamu (Pd, Fe, Co,
Ni). MeTomamu TemnepaTypHO-NpOrpaMMMpOBaHHOIO BOCCTa-
HOBNEHUS U ancopbuMM KUCNOPOAA MCCNeROBaHO COCTORHUE
aKTUBHOTO KOMMNOHEHTa KaTanusatopa (AMCNepCcHOCTb, YAeNbHas
N0BEPXHOCTb U cTeneHb BoccTaHosneHua Co). OnpepeneHsl Ka-
TaluTMYeckue xapaKTepucTUKM obpasuoB. WcnbitaHusa nposo-
[MAW B NPOTOMHOM Tpy6yYaToM peakTope [MameTpoM 1,3 cM npu
2 Mfla 1 Temnepartype ot 210 o 250 °C Ha katanu3atope dpak-
uun 0,1-0,2 MM, HaBeCKa — 2,5 cM3. YeTaHOBNEHO, YTO aKTUBHOCTb
obpasuos yBenuuueaerca B pagy Co < Fe < Ni. C uenbto ontu-
MU33UMM COCTaBa CUCTEMbI U3yYeHbl XapaKTePUCTUKK KaTanusa-
TOpa C BapbUpyeMblM COAEPXaHWEM Hukens: 2, 4, 6 u 8 Mac.%.
MakcumanbHbld Beixod XuAkux yrnesopopopnos u3 CO u H,
(120 r/m3 cunHTes-rasa) nonydyeH Ha KatanuaTope, COAepXKa-
weM 4 mac.% Ni. lposegeHsl UCnbLITaHUA Ha rpawyaax (1,5—
35 MM) 3TOTO Katanu3aropa B peaxTope ¢ YBeNUUYEHHOI 3arpy3Ko
(50 c?), noka3saslime BOIMOXKHOCTb €r0 NPUMEHEHUS B OMBITHO-
NPOMBILIEHHbIX YCTAHOBKAX.

KnioueBble cnoBa: rubpuaHbie MeTans-UeoNUTHLIE KaTanu3aTopsl,
KobansTcopepkalye Karanusaropbi, cuHTe3 Ouwepa — Tponuwa,
Ppaxuma C;—C g NnepexoaHble MeTannbl, peakTop € HENORBUMKHbIM
cnoem, MaciwtabuposaHue, Gaktop AUdQy3IMOHHOTO TOPMOKEHHUA.

Polovinkin M.A., Kostjuchenko V.V., Vanchurin V.I.,
Dzhumamuhamedov D.Sh., Vodoleev V.V.

Extrusion moulding of energy-saving form of grains
(standard size) iron-molybdenum catalyst for the oxida-
tion of methanol to formaldehyde ............................. 24

The conditions and possibility of carrying out the process of
extrusion iron-molybdenum catalyst for catalytic oxidation
of methanol to formaldehyde were investigated to produce
energy-saving ribbed sizes catalyst. A comparative analysis was
provided on the impact of molding method on quality of energy-
saving ribbed sizes catalyst — ribbed granules and tubes. It is
shown that instead of extrusion the increase performance of the
catalyst is provided: total porosity up on 30 %, surface area on
20 % of the pore volume of the optimum size of 3 times and the
mechanical strength of the tubes (rings) on 4 % edged granules
on 20 %.

Keywords: oxidation catalyst, formaldehyde, extrusion, a screw
extruder, shape, energy saving shape, corrugated granule, a tube

(ring).

YCATALYSIS IN CHEMICAL
AND PETROCHEMICAL INDUSTRIES

Alkhimov S.A., Grigoriev D.A., Mikhailov M.N.
The hybrid metal-zeolite catalysts for Fischer — Tropsch
synthesis to obtain C;—C, g hydrocarbon fraction

Hybrid metal-zeolite catalysts are prepared and modified with
transition metals (Pd, Fe, Co, Ni) for the direct synthesis of
hydrocarbons of C;—Cy5 of CO and H,. State of the active catalyst
component (dispersion, surface area and the recovery of Co)
was studied by temperature-programmed reduction and oxy-
gen adsorption. The catalytic performance of the samples are
identified. Tests were carried out in a continuous tubular reactor
with a diameter of 1,3 cm at 2 MPa and a temperature from
210 to 250 °C on the catalyst fraction 0,1-0,2 mm, weigh of
samples 2,5 cm®. The activity of the samples increases in the
Co < Fe < Ni. In order to optimize the composition of the cata-
lyst system the catalyst characteristics with a variable nickel
content of 2, 4, 6 and 8 wt.% were studied. The maximum yield
of liquid hydrocarbons from CO and H, (120 g/m? synthesis
gas) was obtained by using a catalyst containing 4 wt.% Ni. The
Tests on the granules (1,5-3,5 mm) of the catalyst in the reactor
with increased load (50 cm®) were held that is showed the pos-
sibility of its use in a pilot, plant.

Key words: hybrid metal-zeolite catalysts, Fischer — Tropsch
synthesis, C;~C,4, transition metals, fixed-bed reactor, scale-up,
effectiveness factor.

Katanus B npombiwneHHocTu, N2 4, 2013



CopepaHue

I WHXEHEPHbBIE NMPOBJIEMBI.
JKCINNYATALIUA U NPOU3BOACTBO

PomaHosckuit P.B., UBawkuHa E.H., ®pavunHa E.B.,

[onranos U.M,, Ueanuuna 3. 1., [Kpasuos A.B.|,

UeaHos C.10.

CoBeplIeHCTBOBAHUE PEXUMOB IKCNAYaTaL UMY NAATUHO-
BbIX KaTanM3aTopos AeruzpupoeaHusa napaguuos Co-C,,
Ha oCHOBE yueTa U3UKO-XUMHUUYECKUX 3aKOHOMEPHOCTEN
MPOLLECECA cuvnrinnieuinnernienreneneannrensensenaensenarssesesennens 42

WccnepoBakbl BO3MOXHOCTW pereHepauuu KaTaau3atopos je-
ruapuposaHua napapuHos Co—C,,, NPUTOTOBREHHLIX Ha OCHOBE
aKTUBHOro MeTanna (NnaTuHbl}) U NPOMOTOPOB, HAHECEHHbIX Ha
ALO; unu (marHuit)aniomocuaukatel. Mcnonb3oBaHel aKTu-
Yeckue flaHHble ONbITHbIX NPoberoB Karanu3atopoB B MPOMBILL-
neHHbIX ycnoBuax. CTaiuM BbIXKUIa KOKCa U OKCUXNOPUPOBAHUSA
MCCNefoBaHbl €  WCMOSb30BAHMEM TEpPMOrpaBUMETPUYECKOTO
aHanu3a v MeTof,a MaTeMaTuyeckoro MogenupoBaHus. lokazaHo,
YTO NpU NpaBUNLHOM BHIBOpE peXUMa BOCCTAHOBNEHUA aKTUB-
HOCTM CPOK 3KCNJyaTaln Katanusatopa MoxeT ObITb npopfieH
Ha 25-30 %. [pepnoxeH BapuaHT PEKOHCTPYKUWUU YCTaHOBKM
AeruapupoBaHun Ans obecneyeHns BOIMOXHOCTU NPOBEAEHMUA
CTafiu pereHepaLuy, BKAIOYAIOLEN BBOKUT KOKCA U OKCUXAOPU-
poBaHue.

KnwoueBble cnoBa: Katanuiatoph!, AeruapupoBaHue, pereHepa-
Uu1A, OKCUXnopupoBaHue, matemaTtyyeckaa moaens.

OsunHHuKkoBa E.B., Yymauenko B.A., Banyitckux H.H.
WUccnepoBaHune BnuaHUA napameTpoB npolecca Ha TeMne-
paTypHble peXuMbl U NPOM3BOAUTENBLHOCTb TPybuaToro
peakTopa oKUCNeHUAa MeTaHona B hopmansgerug ........ 51

MpuUBOAATCA pe3ynbTaThl NapaMeTpUyecKoro aHanu3sa npouecca
OKUCNeHUs MeTaHona B Qopmanbieruf Ha OCHOBE KUHeTUYec-
KO MOJleNU peakLMid Ha xene3o-MonMbLeHOBOM OKCUAHOM Ka-
TanusaTope U JBYMEpPHOW MaTeMaTMyecKoi mofenu Tpybuatoro
peakTopa. [lpuBeneHbl pe3ynbrarhl KUHETUYECKUX IKCNIepUMEH-
TOB Ha NPOMbIWNEHHbIX rpaHynax Fe-Mo katanusaropa. Pesyns-
TaThl pacyeTa CONOCTaBAEHbI C NPOMBILNEHHBIMU AaHHbIMU. Teo-
peTUYeCcKW UCCNedoBaHbl BOZMOXHOCTH YNPABAEHUSA 1POLECCOM
OKUCneHus metaHona B popManbaerua B Tpybuathix peakropax
NpY U3MEHEeHUU NPOU3BOUTENBHOCTU YCTAHOBKU C yHETOM Tex-
HOMOrMYECKUX OTpaHUyeHuit. N3yueHo BAMAHME NapaMeTpoB Ha
TeMneparypHble U KOHLEHTPALMOHHbLIE PEXUMbI B peakTope npu
Pa3nMYHbIX COOTHOWEHUAX 3arpy3Ku KaTanuM3aTopa u MUHEPTHOTO
Marepuana.

KnioueBble cnoBa: cuHTe3 dopmanbieruaa, xeneszo-monubae-
HOBbIA OKCUAHBIA Katanusatop, Tpybuarbiil peakTop, Maremaru-
YecKoe MOAenupoBaHue peakTopa, IPPeKTUBHbIA KoIPPULMeHT
paguanbHoi TennonpoBOAHOCTM, MOBbLIWEHWE NPOU3BOANUTENb-
HoCTU.

ENGINEERING PROBLEMS.
OPERATION AND PRODUCTION

Romanovsky R.V., Ivashkina E.N., Frantcina E.V.,

Dolganov I.M., Ivanchina E.D., [Kravtsov A.V.],

Ivanov S.u.

Improving the operating conditions of platinum
catalysts for paraffins C,~C,, dehydrogenation,

taking into account the physical and chemical laws

of the process .......cooovii i, 42

The possibility of regeneration of the catalysts for dehydrogena-
tion Cg—C,, paraffins was investigated. The catalysts were pre-
pared on the basis of the active metal (platinum) and promoters
supported on Al,0; or {(magnesium) aluminosilicates. The fac-
tual data of catalysts runs is used in industrial environments.
The stages of coke burning and oxychlorination were investi-
gated using thermogravimetric analysis and a method of math-
ematical modeling. It is shown that in the way of correct mode
of regeneration the lifetime of the catalyst can be extended by
25-30 %. The way of reconstruction of dehydrogenation unit
was proposed to allow the regeneration including burning of
coke and oxychlorination.
L 1

Keywords: catalysts, dehydration, regeneration, oxychlorina-
tion, the mathematical model.

Ovchinnikova E.V., Chumachenko V.A., Valuiskikh N.N.

The research of influence of process parameters on tem-
perature regimes and performance of tubular reactor

for methanol oxidation to formaldehyde .................... 51

The results of the parametric analysis of the oxidation of metha-
nol to formaldehyde based kinetic model on iron-molybdenum
oxide catalyst and a two-dimensional mathematical model of
the tubular reactor are presented in the article. Results of the
kinetic experiments of industrial granules Fe-Mo catalyst are
shown and compared with the industrial data. Features of con-
trol of the methanol to formaldehyde oxidation process in the
tubular reactor when the plant productivity is changing in view
of technological limitations are investigated theoretically. The
influence of parameters on the temperature and concentration
conditions in the reactor at different ratios loading catalyst and
inert material is studied.

Keywords: formaldehyde synthesis, iron-molybdenum catalyst,
multitubular reactor, mathematical modeling, effective coeffi-
cient of radial heat conductivity, productivity.
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Conepxanue

I OTEYECTBEHHbIE KATAJIN3ATOPbI

Dybunnn 10.B., Azvikos H.A., Cumonos A Jl., fikoBnes B.A.,
Capaes A.A., Kauyes B.B., bynasuenko 0.A., NweHko A.B.,
Mokpuncknis B.B., Epmakos [1.10.

Uccneporanune katanusatopos rny6okoro okucneHus CO
¥ OpraHuYecKux BELWECTB AJIA KUNALLEro CIIOA ............ 68

KomnnekcoMm QU3NKO-XxUMUYECKUX MeTO0B, Takux Kak b3T, POA,
P®3C, IMBP, uccnepoBaHbl Karanusaropbl ryboKoro OKUCNEHUs
C0 u opraHMyeckux BelWecTB NPOMbLIWAEHHOTO NPOW3BOACTBA
(IUK3-1, NK-12-73) 1 06pasLibl KATANU3ATOPOB, NPUTOTOBIIEHHbIE
B MHctutyTe karanusa (KM0-S20, KM0-030-okcuaHble anomomep-
HOMarHuixpomossble). OnpepeneHbl Ga3oBbii COCTAB KaTanuia-
TOpPOB U pacnpefeneHue akTUBHbBIX KOMNOHEHTOB B rpaHynax Ka-
Tanu3aropos. [lpoBefieHbl UCNBITAHMA KAaTaNM3aTOPOB B NpoLecce
okucnexus CO B NPOTOYHOM peAKTOpe U B UMNYNLCHOM peXuMe.
YcraHoBNEHO, 4TO B 060MX CyYanx aKTUBHOCTL KaTanW3aTopos
yMeHbwaetca B pagy: WK3-1 > KM0-520 = KM0-030 > UK-12-73.
fTpuroToBNEHa M UCNbITAHA ONBITHAA NAPTUA OKCUAHOTO anioMo-
meHoMarHuiixpomosoro (Cu0-Mg0-Cr,0;/AL,05) katanusatopa
Ha ocHOBe oKcupa anomuHus {(dupma Sasol Germany GmbH) B
NPOLUECCE CKUTAHUA TBEPAOTO TOMAUBA B kunalem cnoe. Mokg-
33Ha BbICOKAA aKTUBHOCTb Karanu3atopa B OKUCNEHUU NETYYUX
opraHuyeckux BewwecTs, CO M KOKCOBOro OCTATKA, a TAKXKe YCTOM-
YUBOCTb K UCTUpaHUIo; cofepxarmne CO Ha BbIxofe U3 peakTopa
NpU UCNBITAHUKM TAaKOFO KaTanu3atopa COOTBETCTBYET CaHWTap-
HEIM HODMaM.

KnioueBbie cnosa: kunauwmit Cnoi, rereporeHHbIe Karaan3aropsl,
y6okoe okncneHue CO M opraHuYecKUx BelecTs.

NonoTHiok 0-B.A.

K uctopuu nycka nepsoro npou3BoACTBA aHUNIMHA NApPO-
tha3HbIM KOHTAKTHbIM BOCCTAHOBNIEHUEM HUTPOGEH3O0Na
BOJOPOAOM

AHUIMH — OAMH M3 BaXHEWWMUX NPOAYKTOB TAXENOro OpraHu-
Yeckoro cuHTesa. Ero 3HaueHue ana HapoHOro xo3ancTea nog-
YepKuUBaeTCA B HA3BaHWU OJHOMN M3 OTpachei XMMUYECKOTO Npo-
W3BOACTBA — @HWNMHOKPACOYHAs NPOMbIWAEHHOCTL. [lo KOHLA
50-x rr. XX B. npakTuyecku B TedeHne 100 net aHUnUH Npoun3Bo-
[MNCA B MUPE B OCHOBHOM no MeToay bewana ~ wuarkodasHeim
BOCCTaHOBNEHWEM HUTPODEH30Ma YYrYHHOR CTPYIKKOKA B KUCNOA
cpepe. Ha pybexe 50-60-x rr. Npownoro Beka B NPOM3BOACT-
BE QHWKHA OCYLIECTBAAETCA NEPexof Ha HOBbLIK Nporpeccus-
HHi cnocob — karanuTuyeckoe napoctasHoe BOCCTAHOBIEHME
HuTpobeH3ona BoagopopoM. 3a pybexom u B CCCP 3ToT MeTop
661 0CBOEH B NPOMBIWNEHHOCTU NPAKTUYECKA OAHOBPEMEHHO, 1
ero pa3paboTka npoucxoanna Hesasucumo apyr ot apyra. B Co-
Betckom Coto3e co3parenem 3T0r0 MeTOfa SBNAETCA COBETCKMiA
xvumuk W.M. Uanko. Ha pa3paboTaHHoM um katanusartope B-3
Ha bepe3HMXOBCKOM aHWUNWHO-KpacoyHoMm 3aBofe B 1958 r.
6bin NylWeH nepBbld Lex NPOU3BOACTBA AHUNMHA MOLYHOCTHIO

DOMESTIC CATALYSTS

Dubinin Yu.V.., Yazikov N.A., Simonov A.D., Yakovlev V.A.,
Saraev A.A., Kaichev V.V., Bulavchenko 0.A., Ishchenko A.V,,
Mokrinsky V.V., Ermakov D.Yu.

Study of catalysts for deep oxidation of CO and organic
substances in fluidized bed .................c.ccoiiiiinninil 68

Catalysts deep oxidation of CO and organic compounds are in-
vestigated by set of physical and chemical methods such as BET,
XRD, XPS, HREM. These were the industrial catalysts (SCHKZ-1,
IC-12-73) and samples of the catalysts prepared by the mem-
bers of the writing team in Boreskov Institute of Catalysis (KGO-
S20, KGO0-030-oxide aluminum-copper-magnesium-chrome).
Phase catalyst composition and the distribution of active com-
ponents in a catalyst granules are determined. Testing of the
catalysts in the CO oxidation in a flow reactor or in a pulsed
mode are performed. It's found that in both cases, the activity
of the catalysts decreases in the order: SCHKZ-1 > KGO-520 =
= KG0-030 > IC-12-73. Experimental batch of copper oxide-alu-
minum-magnesium-chromium (Cu0-Mg0-Cr,05/AL,05) catalyst
based on alumina (company Sasol Germany GmbH) was prepared
and tested in the combustion of solid fuels in a fluidized bed.
The high activity of the catalyst in the VOC, CO, and coke oxida-
tion as well as high abrasion resistance. The CO concentration
at the out of the reactor during the catalyst test is according to
sanitary requirements.

Keywords: fluidized bed, heterogeneous catalysts, deep oxida-
tion of CO and organic substances.

Polotnyuk 0-V.Ya.

The history of start of the first production of aniline
by vapor phase contact reduction of nitrobenzene
with hydrogen

Aniline is one of the most important products of heavy organic
synthesis. Its importance to the national economy is empha-
sized in the title of one of the branches of chemical industry ~
aniline-dye industry. Until the late 50’s of the twentieth cen-
tury, almost last 100 years aniline was produced in the world
is mainly by method Béchamp. It is a liquid phase reduction of
nitrobenzene iron turnings in an acidic medium. At the turn of
the 50s and 6Q’s of the last century in the production of aniline,
a transition to a new progressive way was made — to catalytic
vapor-phase reduction of nitrobenzene by hydrogen. Abroad
and in USSR this method was mastered in industry almost simul-
taneously and its development occurred independently. In the
Soviet Union, the creator of this method was the Sowviet chemist
1.M. Tsapko who developed the catalyst B-3. The first workshop
production of aniline with capacity 18 thousand tons of prod-
uct per year was commissioned in 1958 at the Bereznikovskiy
aniline-colorful plant on this catalyst. At the load 897 kg/h
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CopepxaHue

18 Teic. T npoAyKTa B rod. [pu Harpyske 897 Kr/u HuTpobeH3sona
h 2090 H. M3/4 BoflOPOAA Ha OHY KOHTAKTHYIO CUCTEMy (B Lexe
6LIN0 YCTAHOBAEHO YeTbipe KOHTAKTHbie CUCTEMbY) nofyyanu
668 Kr/4 aHunuHa. BbiXOA aHUAMHA OT TeopeTUYecKoro no cra-
OUU KOHTaKTUpoBaHusa coctasnsan 98,5 Mon.%. Pewum pabotb
KaTanu3artopa: nojy4yeHue aHunuHa — 125 v, perenepauua kara-
nu3atopa - 15 4. [laHHblit MeTog 06ecnedusan cHixeHune cebec-
TOMMOCTU npopykTa Ha 15 %. B npepnaraeMoft ctatbe paccMoT-
PEeHbl CXeMa yCTaHOBKYW W YCI0BUA 3KCNyaTaLMm Katanm3aropa B
napota3HoM NPou3BOACTBE AaHUNUHA.

KnioueBble cnoBa: HUTpobeH30n, aHUNUH, KaTanusatop B-3, pe-
redepauua katanusaropa, BOT — BbICOKOKUNAWMIA OpPraHUyecKuii
TENNOHOCUTEND, CeNapauua, 3KCTPAKUMA, AUCTUANAUMSA, BbIXOR
aHUAnHa.
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of nitrobenzene and 2090 nm3/h of hydrogen for one contact
system (found in the shop four contact systems) are obtained
668 kg / h of aniline. The yield of aniline at contacting step was
98,5 mol.%. Mode of operation of the catalyst: preparation of
aniline — 125 hours, the catalyst regeneration — 15 hours This
method provides a reduction of product cost at 15 %. In the
present article the plant scheme and operating conditions of the
catalyst in the vapor phase production of aniline.

Keywords: nitrobenzene, aniline, catalyst B-3, the regenera-
tion of catalyst high boiling point organic heat transfer, separa-
tion, extraction, distillation, yield aniline.
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