ISSN 2224-5308 Cepus buonocuyeckasn u Meouyuncxad. Ne 6. 2016

NEWS
OF THE NATIONAL ACADEMY OF SCIENCES OF THE REPUBLIC OF KAZAKHSTAN

SERIES OF BIOLOGICAL AND MEDICAL
ISSN 2224-5308
Volume 6, Number 318 (2016), 185 — 192

B. Sh. Kedelbaev, E. K. Esimov, A. M. Esimova, D. E. Kudasova, A. K. Kuderhan

M. Auezov SKSU, Shymkent, Kazakhstan.
E-mail: dariha uko@mail.ru

HYDRATION OF BENZOL ON PROMOTED
BY FERRODLLOYS NIKEL CATALYSTS

Abstract. The highly active, stable and selective on cyclohexane the new stationary catalysts of industrial
appointment are developed, working at temperature up to 140°C and pressure of up to 8 MPa. Developed by us
catalyst Ni-Al-FMo is recommended for introduction in production of receipt of cyclohexane from benzene.

Thus, the results of the researches have shown that promoting of nickel - aluminium of ferroalloys has allowed
increasing the activity and stability of the catalyst. Process of carrying out in the autoclave allows using more
effectively the active surface of the hydrogenization catalyst. However, at the big capacities more effective are plants
of columned type.

Kinetic laws of processes of hydrogenation of benzene on samples promoted by ferroalloys of catalysts are
established. It is experimentally determined that on developed promoted alloyed catalysts the speed of reaction of
selective hydrogenation of benzene in 1,0+1,6 time raises, than without modifying additives. Optimum structures of
the modified alloyed catalysts, conditions of their preparation, activation and carrying out of hydrogenization
processes at their presence are revealed.

Besides, in our opinion, increase of pressure of hydrogen above limiting that promotes slow increase of its
concentration on the active surface, and influences on transition of order of hydrogen reaction to zero value.

Thus, skeletal nickel catalysts show high activity in reaction of hydrogenation of benzene in hexahydro-
benzene. Simultancous rise of temperature of experience and pressure of hydrogen positively influence on activity of
investigated catalysts.

Keywords: benzene hydrogenation, reception of cyclohexane, nickel catalysts, activity, selectivity and stability
of skeletal catalysts, the specific surface, modifying additives, ferroalloys: ferrosilicochromium, ferromolybdenum,
ferrotitanium and ferrosilicocalcium, composition and structure of nickel catalysts, order of the reaction of hydrogen
and liquid phase hydrogenation.
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I'MAPUPOBAHUE BEH30JIA HA IPOMOTHPOBAHHbIX
PEPPOCIIVIABAMH HUKEJIEBBIX KATAJ/IM3ATOPAX

AnnoTtanus. Pa3paboTans! BEICOKOAKTHBHBIE, CTAOMIBHBIC M CCICKTUBHBIC MO IIMKIOTEKCAHY HOBBIC CTAIIHO-
HAPHBIC KATAH3aTOPHI MPOU3BOACTBCHHOTO HABHAUCHHSA, padoTaromue npu Temmeparype A0 140 °C u maBncHuH A0
8 MIla. PazpaboTanusiii Hamu karaiam3arop Ni-Al-OMo peKOMEHIOBAH I BHEAPCHUS B POM3BOACTBO MOy YCHUS
IUKJIOTEKCAHA U3 OCH30a.

Takum 00pa3oM, pe3ynbTarsl MPOBEACHHBIX HCCICIOBAHWH ITOKA3ATH, YTO HMPOMOTHPOBAHHUEC HHKEIIb-ANIO-
MHHHEBOTO CIUIaBa (peppoCIUIaBAMH MO3BOIIIIO MOBBICHTH AKTHBHOCTS M CTAaOMIBHOCTH Karanusaropa. [IposeacHue
MPOIIECca B ABTOKJIABE IPOTOYHOTO THIA IO3BOJIIET Ooiee 3((EeKTHBHO WCMONB30BATh AKTHBHYIO ITOBEPXHOCTH
Karanam3aropa ruaporcHu3anud. OgHAKO TpH OOJBINMX IPOM3BOACTBEHHBIX MOITHOCTAX Oonee 3()(EKTUBHBIM
SIBILIFOTCSI TPOMBIIITICHHBIC YCTAHOBKU KOJIOHHOTO THIIA.
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H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

YCTaHOBIECHBI KHHETHYECKHUE 3aKOHOMEPHOCTH MPOLECCOB THAPHPOBAHUSA OCH307a HA 00pas3nmax MpoMOTHPO-
BAaHHBIX (PeppocmiIaBaMH KaTaaM3aTOpPOB. ODKCHEPHUMEHTATIBHO OIPEACICHO, YTO HA pPa3pabOTaHHBIX IPOMO-
THPOBAHHBIX CIUIABHBIX KATAIM3aTOPOB IOBBINACTCS CKOPOCTh PEAKIMHU CENCKTHBHOTO THAPHUPOBAHHS OCH307a B
1,0+1,6 paza, yem 0e3 MOAM(PHUIMPYIOMMX J00ABOK. BBIIBICHBI ONTHMAIBHBIE COCTABBI MOAHMDHUIIMPOBAHHBIX
CIIJIABHBIX KATAJIH3aTOPOB, YCJIOBHA HX MNPUTOTOBJICHWA, AKTHBAIIMA W MNPOBCACHUA THAPOTCHU3AMHOHHBIX
MPOLECCOB B HX IIPUCYTCTBHU.

Kpome 310r0, M0 HAmeMy MHEHHIO, YBEJIMUCHHE JABJICHUS BOJOPOAA BBIIE MPEACILHOTO, YTO CIIOCOOCTBYET
MCOJICHHOMY MOBBIIICHUIO €TO I(OHI.[GHTpaI.[I/Iﬁ Ha aKTHBHOH TOBCPXHOCTH U BIWACT HA NCPCXOA MOPIAAKA PCAKIHA
IO BOJAOPOAY K HyJICBOMY 3HAUCHHUIO.

TaxkuMm 00pa30M, CKEJICTHBIC HAKEJICBBIC KATATH3AaTOPHI MPOSBILAIOT BBICOKYI0 AKTHBHOCTD B PCAKLUH THIPH-
poBaHms OCH30/1a B IUKIOreKcaH. OJHOBPEMEHHOE MOBBIIICHUE TEMIICPATYPHI OBITA U JABJICHAC BOJOPOJAA IOJIO-
JKUTCIIBHO BIIVAOT HA AKTUBHOCTDH UCCJIICAY CMBIX.

KimoueBbie ciioBa: ruapupoBaHHE OCH30J1, MOIYYCHHE IUKJIOTCKCAHA, HUKCICBBIC KATAIU3ATOPBI, AKTHB-
HOCTB, CCJIICKTHBHOCTh H YCTOHYMBOCTH CKCJICTHBIX KATATH3ATOPOB, VACIHHAA MOBSPXHOCTH, MOTU(DHIIHPYIOLIHC
mobasku, (peppocmiaBsl. PeppocumukoxpoM (OCX), peppomoaudbacH (OPMo), pepporuran (OTi) u deppocuimko-
xampimi (OCK), cocTaB U CTPYKTypa HHKCICBBIX KATATH3ATOPOB, MOPIIOK PCAKIHH 1O BOAOPOY, KHAKO(a3HAA
THAPOTCHU3AIMAKATAII3aTOPOB.

Beenenne. Ctparerus nHaycTpHaibHO HHHOBaUMOHHOTO passutws Pecnybmuk CHI', Hanpasnennas
Ha (HOPMUPOBAHUE TOCYJAPCTBEHHOM 3KOHOMHUCCKOU MOJIUTHKH HALICICHA HA JOCTIKCHHUS YCTOMIHBOTO
Pa3sBUTHS CTPAH NMyTEM NIEPEX0a OT CHIPHCBON HAMPABICHHOCTH PA3BHTHS K MEPEPa0aThIBAIOLICH.

B cootBeTcTBHM €O cTpaTeruell MPOM3BOACTBO KOHKYPEHTOCIOCOOHBIX M 3KCIOPTOOPUCHTHPO-
BaHHBIX TOBAPOB, padoT U YCAyT B 00pabaTHBAIOLICH MPOMBILIICHHOCTH U ¢epe VCIYT, ABISCTCS I1aB-
HBIM TIPEAMETOM T'OCYAAPCTBEHHON HHAYCTPHUATBHO-HHHOBALIMOHHON MOJIUTHKH. JTO K€ MOYKHO OTHECTH
U K KaTATUTHYCCKUM MPOLECCAM OPTaHUYCCKOro MPOUCXOMNKACHHUS, TaK KaK ¢ MOMOIIBIO KaTtanu3a ObLin
PCLICHBI TAKHE BAXKHBIC JJIS TEXHUYCCKOTO Mpouecca MpoOaeMbl, KaK MOIYICHHS U3 HETH BBICOKOKA-
YECTBEHHOTO MOTOPHOTO TOPIOYETO, MOHOMEPOB I IIPOMU3BOACTBA CHHTETHIECKUX KayIyKOB, BOJIOKOH,
PaA3IMYHBIX TOJIAMEPHBIX MAaTEPHAIOB, TIOIYIIPOAYKTOB OPTAHNIECKOTO CHHTE3a M MHOTOE IPYTOE.

Iuxorekcan, METHINMKIOTEKCAH HCHOIB3YIOTCA IS MPOU3BOACTBA KaIlpOJaKTaM, aJUIIHHOBOM
KHCJIOTHl M TE€KCAMETHIEHANAMMHA, T.€. CBIPbE I MPOM3BOACTBA CHHTETHUECKHUX BOJIOKOH, & TaKXKe
pasnmmuHBIX cMoil. KatanmuTuyeckoe BOCCTAHOBICHUE apOMAaTHYCCKUX COCAHMHCHUHA — OCH30/Ia H TONyosIa
MPEACTABISACT OOMBINOE MPAKTHICCKOE 3HAUCHHUE, TAK KaK MPOAYKTH PEAKLUH JABHO MPHUBICKAIOT BHUMA-
HHUC UCCIICAOBATE/ICH KaK UCXOHBIC OOBCKTHI ISl CHHTE3a HOBBIX coeauHeHU. O030p MPUHIMITHATBHBIX
TEXHONMOTHUCCKUX ¢xeMm [1-5] ruapupoBanus OCH30/1a U TOMYOIa B HPOMBINLICHHOCTH MOKA3BIBACT, UTO
BO MHOTHX CIYYasIX THAPUPOBAHHE OCYINECTBIETCA B maposoi (asze mpu temmeparypax 250-325°C u
masiaeaun Bogopoza 10,0-27.0 Mlla. EctectBeHHO B 3THX YCAOBHSAX B Karanu3are HaOJHOIArOTCS
MMPOAYKTHI M30MEPH3ALMH M PACIIEIICHHA, YTO CHIDKAET KaueCTBO LEJIEBOro npoaykra. B ceiasu ¢ mmpo-
KHMM CIIEKTPOM TIPUKJIaJHEIX CBOMCTB IMKJIOTEKCAHA U METIIIUKIOTEKCAHA MUPOBOE MPOU3BOACTBO ITHX
MPOAYKTOB MOCTOSIHHO PACTET, YTO OOYCIOBHIO Pa3paboTKy B PAa3BHTHIX CTPAHAX TEXHOJOTHUCCKUX
MPOLIECCOB MEPEPAOOTKH APOMATHICCKUX COSAUHCHUH ¢ YISTOM KOHKPETHBIX YCIOBHH.

IKCNepUMEHTANLHAS YaCTh H 00CYKAeHHE

HpOHCCCbI TUAPUPOBaHUA 66H30Ha B IPUCYTCTBUHU MHOT'OKOMITIOHCHTHBIX CKCJICTHBIX KaTaIu3aToOpOB
MAJIOU3YUYCHHBI. B cBsasu ¢ atum npcACTaBIAIO 6OJ'ILIJ.IOI\/'I HUHTCPCC MPOCIACAUTH, KaK BIUACT OAHOBPC-
MCHHOC U3MCHCHHC AABJICHUA BOAOPOAA U TCMIICPATYPHI OIbITA HA KUHCTHUKY U MCXAHU3M I'HAPUPOBAHUA
OCH30M1a U TOIYOJIa HA MPOMOTHPOBAHHEIX KATAIN3aTOPaX.

Ha pucynke 1 npeacraBnena 3aBUCHMOCTB CTEIICHH NPEBPALICHU OCH307a OT KOJIUYCCTBA CIUIABA,
BBIABJICHHAA B XOAC SKCIICPUMCHTAJTBbHBIX I/ICCJ'IC,Z[OBaHI/II\/'I. | % k3 NPUBCACHHBIX Ha PUCYHKC 1 JAHHBIX BHIHO,
4T0 ¢ pocToM KoymuecTea crasa ot 0,25 mo 2,0 r cTeneHp NpeBpameHns OCH30a B LUKJIOTCKCAH BO3-
pacract HpHMOJ’II/IHCI\/'IHO, uTO CBUACTCIIBCTBYCT O IMPOTCKAHUU PCAKIINU B KHHECTHUCCKOM O6J'Ia,CTI/I.

HSquHI/IC TUAPUPOBAHUA 66H30Ha B 3aBUCHUMOCTHU OT THIIA KATAJIU3aTOPAa U BBIABJIICHUC KUHCTH-
YCCKUX 3aBHCHMOCTCH ¢ YCTaHOBJICHUCM ONTHUMAJIBHBIX MNAapaMCTPOB MPOLICCCa UMCECT OHpe,Z[CJ'IeHHbII\/'I
untepec. C 3TOH LeIpr0 HAMU MPOBEACHBI HCCICAOBAHMS O THAPUPOBAHUIO OCH3071a Ha OWHAPHBIX CKE-
JCTHBIX HUKCJICBBIX KaTtaausaropax [6-9].
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