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MN3YYEHUME BJIUAHUSA KOATYJIUPYIOIIUX TOBABOK HA
MNPOLHECC OCAKIAEHUA CYCIIEH3UU IPU ITPUTOTOBJIEHUU
KEJIE30-XPOMOBOTI'O KATAJIM3ATOPA

B namiif crarTi po3risiHYTI METOAW MPUTOTYBaHHS 3aJli30-XpPOMOBOr0 KaTalli3aTopy cepenqHbOTeMIIepaTy-
PHOT KOHBEpCii OKCHAY BYTJIEIIO BOASHOIO Mapo0, Ta JOCIIHKEHO BILUTUB KOAT'YTIOIOYH JOMIIIOK HA CTa-
Ji1 oca/KeHHsl 0araTOKOMITIOHEHTHOI CHCTeMH PO3YMHIB CyNIb(aTiB 3amiza, XpoMy Ta Milli KapOOHAaTOM
HATpito.

The preparation methods of iron-chrome catayst of high temperature conversion of carbon monoxide by
water steam were examined and influence of coagulation additives in precipitation of many components
system of ferric, chrome, copper sulfate solutions by sodium carbonate was researched in this artid e

Kousepcus okcuna yriuepoxaa (I1) BoAstHBIM mapoM sIBISIETCS OJHUM W3 Hau-
0oJee pacmpoCTpaHEHHBIX METOJIOB MOJYYEHHs] BOAOPOJA B MPOMBIIUICHHBIX yC-
noBusx. [IpoBenenne naHHOrO mpouecca OpraHU30BaHHO B J1BE CTAIMU U BO3MOXK-
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HO TOJIBKO B MPHUCYTCTBUHU KaTanu3atopoB. Ha mepBoil — cpegHeremmepaTypHOM
CTaINM UCTOJIB3YIOT KOHTAKTHI, COCTOSAIINE U3 OKCUIOB XKejle3a 1 XpoMa.

Kene3zoxpoMoBbIe KaTaau3aTOPHI MOJIYYHIN IIHPOKOE MPUMEHEHUE B JAHHOM
mporecce, Tak Kak OHU 00JIaAar0T XOPOIIUMH IKCITYyaTallHOHHBIMUA Kau€CTBAMH H
JI0CTATOYHO IIUTEIBHBIM CPOKOM POOOTHI, SIBISIOTCS CPABHUTEIHHO JICIIEBBIMH.

[IpakTrdecku, ¢ MOMEHTa CBOETO IMEPBOTO MCIOIb30BAHUS B MPOMBIIIIICHHBIX
YCIIOBUSAX, COCTAaB JKEJIE30XPOMOBBIX KaTaJIM3aTOPOB OCTAJICSd HEHU3MEHHBIM:
90 — 93 macc. % oxcuaoB xene3a (Fe&O3) u 7 — 10 macc. % OKCHAOB Xpoma
(Cry03). AKTUBHBIM KOMIIOHEHTOM KaTaju3aTopa sSBJISCTCS MarHETUT (TETPaOKCH]T
xene3a) Fe;04, a CBEXKENPHUTOTOBICEHHBIA KaTaIM3aTOpP COJACPIKUT KPUCTAILIHYE-
CKHI OKCHUJI JKeJIe3a POMOO03IpHIeCcKOi CTPYKTYphI a-Fe,O3, 171 mpeBpaiieHus ero
B MarHeTUT KaTalW3aTop Mepe] HadyajaoM poOOTHI JOJKEH OBITh BOCCTAHOBIICH.
Oxcua Xxpoma HE OKa3bIBA€T BIMSIHHS Ha aKTUBHOCTH KaTajau3aTopa, HO CITY)KHUT
CTaOUITU3UPYIOIHUM TPOMOTOPOM aKTUBHOTO KOMITIOHEHTa. OH MPEemnsITCTBYET poC-
Ty kpucramuioB FeOs B mpormecce dKCIUTyaTanuy KaTaau3aTropa, YTO IMO3BOJISET
3HAYUTENHHO YBEIUIUTH CPOK €r0 CIIY>KOBI.

Kene3zoxpoMoBble KaTaln3aTopbl JOJDKHBI 00JIafaTh PSAIOM  CIETYIOUIUX
CBOWCTB. BBICOKOM aKTMBHOCTHIO, PA3BUTOM YAEIbHOM IMOBEPXHOCTHIO, YCTONYH-
BOCTBIO K JCHCTBHIO 0B U BBICOKHX TEMIIEpaTyp. AKTHBHOCThH KaTaau3aTopa oIl-
penensercss TEXHOJOTHUYECKUMH MapaMeTpaMy MPOBEACHHS MPOIlecca KOHBEPCHUH,
a Tak)Ke 3aBUCUT OT €r0 XMMHYECKOTO U (a30BOTO COCTaBa, KOTOPBIA 00YCIOBICH
CrocoO0M | yCIOBUSIMU MpUTOTOBIeHUs. Kpome cocraBa, BaXHBIM MOKa3aTeIeM
JUIs BBICOKOM aKTHBHOCTH KaTajau3aTopa SIBISETCS €ro aJcopOIMOHHAsl CIOCO0-
HOCTbB, KOTOpasi TECHO CBA3aHa C COCTOSHHEM MOBEPXHOCTH KaTanu3aropa. 3amaqya
MOJIyYEeHUS aKTUBHOTO Karaju3aTopa OylIeT 3aKiIodaTbCs B TOM, YTOOBI (u3nye-
CKasg CTPYKTypa oOmeldl MOBEpPXHOCTH XMMHYECKH AaKTHBHBIX BEIIECTB, COCTaB-
JSIOMIUX KaTaau3aTop, oOmanana Obl Kak BHICOKOHM TUCIEPCHOCTHIO, TaK W MOPHUC-
TOCTBIO, YTO OyJIET 03HAYATh yBEIMYEHUE BHYTPEHHEH MOBEPXHOCTH, a, CIEI0BAa-
TEJIHHO, yBEIIMYEHHUE aJCOPOIIMOHHBIX CBONCTB KaTaau3aTopa.

JUJ1s 5Kene30XpoMOBOTO KaTajanu3aTopa 3Ta 3a7ada MOKeT ObITh pelIeHa ImyTeM
MOJIyYEeHUS COSTMHEHUH Kelle3a MM UX CMECEil C XpOMOBBIMH, KOTOPbIE 001a1anu
Ob1 HanOoJIee TOHKOW MOPUCTON CTPYKTYpPOH M mMMenu Obl HanboJiee HU3KYIO TeM-
neparypy pasioKeHUs B MPOIECCe MPOKAIMBAHUS, YTO MO3BOJWIO OBl MOIYYHUTH
HambOoJee AUCIIEPCHYI0 M aKTUBHYIO CTPYKTYpPY OKcuia xenesa. K takum coenu-
HEHUSIM, 00JIaJal0NUM BBIIIEYKa3aHHBIMU CBOWCTBAMHU, OTHOCSITCSI CMECH U3 Kap-

OOHATOB MJIM TOHKOUCIIEPCHBIX OKCHIOB XKeJie3a ¢ XpOMOBBIM aHTUApUIoM [1].
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[TapoBas kouBepcusi CO mpoTtekaer BO BHYTpUAN(PHY3NOHHON 00IaCTH.

CrnenoBarenbHO, B XOJ€ NMPHUTOTOBIEHHUS KaTalnW3aTopa HEOOXOAMMO IOY-
YUTh ONTHMAJBHYIO CTPYKTYpy TMOp KaTaiu3aropa, KOTOpas TIO3BOJMIA OBl
YMEHBIIUTH BHYTPUAN(PDY3NOHHOE TOPMOXKEHNE U YBEITUYHUTH CTETIEHb UCTOJIB30-
BaHUS BHYTPEHHEH MOBEpXHOCTH. [loaTOMy, Ha COCTOSIHME MOBEPXHOCTH KaTalu-
3aTopa OyJeT BIMATH HE TOJBKO TUCIEPCHOCTH MOJYYaeMOro KaTtaau3aTropa, HO U
dopma 3epeH, BHYTpEHHSAS pabodasi MOBEPXHOCTh KOTOPBIX 3aBUCUT OT YCJIOBHM
nporecca GopMOBaHUS KaTaau3aTopa.

OCHOBHBIM CBIPBEM JJIS TPOU3BOJCTBA CPETHETEMIIEPATYPHOTO KaTaan3aTopa
ABIIAETCA XKene3Hblld Kynopoc FESO,, KOTOpEI MoMy4yaroT Kak MOOOYHBIN TPOTYKT
raJlbBAHUYECKHUX MPOIIECCOB B METAJUTyPTHH.

[IpencraBnsier UHTEpEC B HACTOSIINE BPEMS, UCIOJIL30BATh B KAUECTBE allb-
TEPHATHBHOTO CHIPHS KEJE3HBIH KYIMOpPOC, MOJydaeMblii B KaueCTBE OTXOJa Ipo-
M3BOJICTBA TUTAHOBBIX OEIHUII.

B xone nmpoBeneHus nccienoBaHuil Mo pa3padOTKe JKeJIe30-XpOMOBOTO Kara-
JM3aTOpa C UCIIOJIB30BAHUEM B KaU€CTBE CHIPHS JKEJIE3HOT0 KyIopoca 0TXoa Mpo-
M3BOJICTBA TUTAHOBBIX OCJIMI MOI0UpaIiCS Hanboee KOHKYPEHTHBINA CIIOCO0 U OTI-
TUMaJbHBIE MTAPAMETPHI IPOLIECCa MPUTOTOBICHUS.

PaccmarpuBanu pasnndaabie cmocoObl MPUTOTOBICHUS, HCIIOJIB30BAUCH B Ka-
YECTBE OCAUTENCH KapOOHAT aMMOHUS, aMMUaYHas BOJia, KapOOHAT HATPHSI.

[Tocne pu3MKO-XMMHUYECKOTO aHaJIHM3a MOJyYeHHON KaTaau3aTOPHOW MaccCHl,
pe3yNbTaThl MPHUBEACHBI B Tabn. 1, mpeamnodTreHne OTAaIN Coco0y MPUTrOTOBIIE-
HUS KaTajau3aTopa IMyTeM COBMECTHOTO COOCAXACHHS CYNb(aToB xKeieza, MeIu U
Xpoma KapOOHATOM HATpus, TaK KakK MOJydaeMbIe B Pe3yJbTaTe OCaXICHUS OCa-
KH UMEJIM XOPOIIIO Pa3BUTYIO CTPYKTYpY [2].

Tabauma 1
Pesynbrarshl PU3HKO-XUMHUYCCKHX MCCIICAOBaHUI 00pa3I0B KaTaau3aTopa
OO0t 00BEM I10
Peareur ocaxnenus S, M2/r i - P %
NH,OH 53,1 266,36 53,0
(NH,).CO; 75,5 335,37 425
Na,CO3 54 446,23 68,2

TexHOoJIOTHUSI COBMECTHOT'O OCaAXKIACHUA IMMO3BOJIACT IMOJYUUTDh KaTAJIUTUICCKYIO
CUCTCMY, C 0oJ1e€ MOJIHBIM B3&HMOHCﬁCTBHeM KOMIIOHCHTOB, YCM IIpU CMCIICHUU.

CrnenoBaTeinbHO, KaTAIM3aTOP MOXKET 00J1a/1aTh MOBBIIEHHON aKTUBHOCTHIO.
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4 FeSO4 + 4 Na,CO3+ 6 HO + O, — 4 Fe(OH)3 + 4 NaSO, + 4 CO, (1)
2 CuSO,4 + 2 NapCO3 + HO — CUQ(OH)2C03 + 2 NaxSO, + CO, (2)

Crz(SO4)3 + 3Na,CO3+ 3H,O — 2 Cr(OH)3 + 3 Na,SO, +3 CO, (3)
VYca0BUS OCAKICHUS BIUSIOT HA TUCIIEPCHOCTH, XUMUYECKHUA U (Pa30BBIN CO-
CTaB KaTaJdu3aTOpHOW Macchl. OCHOBHBIMH (DaKTOpaMHU YCIOBUH OCaXICHUS SIB-
mstores pH cycnensun, Temneparypa pacTBOpOB, KOHIIGHTPAIUsI PacTBOPOB, TIO-
PSAIOK M CKOPOCTh UX CMEITUBAHUS.

B mpouecce mpuroToBiIeHHS CpeIHETEMIIEPAaTypHOTO KaTaau3aTropa H3Ha-
YJaJlbHO TOTOBST PACTBOP CyJIbh(haTOB XKelle3a, XpoMa U MEIU U pacTBOp KapOoHaTa
HATpPHsI, TIOCJIE Yero MPOBOJAT CMEIICHHWE JAaHHBIX KOMITOHEHTOB. [losydennas
CyCIIeH3Hs OTCTanBaeTcsi, 00pa30BaBIINECS TUIAPOOKCUIBI COOTBETCTBYIOLIUX Me-
TaJUIOB BBINANAIOT B OCAJO0K, a MAaTOYHBIN pacTBOp AekaHTupyerca. OTcTanBaHue
CYCIIEH3UH MPOUCXOANUT TOCTATOYHO JOJITO U 3aBHCHUT OT Pa3MepOB M aMOp(HHOCTH
YaCTHII.

W3 TexHm4YecKoit urepaTypsl [3] U3BECTHO, YTO MPH CTAPEHUU MHOTOKOMIIO-
HEHTHBIX CHCTEM MEXIy KOMIIOHEHTaAMH CYCIIEH3UU MOXET MPOUCXOAUTH B3aHMO-
AeHCTBUE C OOpa30BaHMEM COEJUHEHHH IMOCTOSHHOTO W TEPEMEHHOTO COCTaBa.
Hawnbonee akTMBHOE Xe€MOCTapeHUE WIET B NEPBOHAYAIBHBIN MEPHOJ] CYIIECTBO-
BaHUS CHCTEMBI «OC3J0K — MAaTOYHBIH PACTBOP», KOTJa CYIIECTBYIOT NMEPBUYHbIC
YACTHIIBI OCa/IKa C HECOBEPIICHHON CTPYKTYPOW, ¢ HAJIMYHUEM MHOYKECTBEHHBIX
nedgexroB. Bo Bpems ciemyromero stana (pU3NYECKOTO CTapeHUs OCAIKH YIyd-
[IAIOT CBOM CBOICTBA 3a CUET POCTA YACTHI], COBEPIICHCTBOBAHUS UX CTPYKTYPHI,
CHIDKEHUS M30BITOYHOM CBOOOTHOM SHEPTHH.

JUis yBeNIMYEeHHUsSI CKOPOCTH OCAXKIEHUS CYCIEH3UU OBUI MPOBEACH KCIEPH-
MEHT I10 M3YYECHUIO BIHMSIHUSA KOATyJIHPYIOMHNX 100aBOK. B kauecTBe KOaryastHTOB
UCIIOJIh30BAITUCH PAa3IMYHbIE PACTBOPHI ¢ npuBeneHHBIMU BemecTBamu: Aly(SOy)s,
AI(NO3)3, MgSO,4, MQgCl,, AlCl3, stunoBsiii cimpt. [Ipu 3TOM HCCIIEA0BAIOCH
BIMSHUE KOHLEHTPAIMHA YKa3aHHBIX BEIIECTB B KOATYJIHPYIOIIHX pacTBOpax Ha
BpeMsi OCakaeHUsl TBepAoH (a3wl cycneH3uu. BriOop koaryistHToB ObLT OCHOBAH
Ha aHAJIN3€ TEXHUYECKOH JIUTEPaATypPHl, /1€ UMEIOTCS CBEJCHHS 00 HCIIOIb30BaAHUH
COEIMHEHUI aTIOMUHUS U MAarHUsl B KAU€CTBE TEKCTYPHBIX MPOMOTOPOB, CTaOMIIH-
3UPYIOIINX CTPYKTYPY JKEJI€30XpPOMOBOTO KaTalaM3aTopa B YCIOBUSAX KOHBEPCHH
okcuaa yriepona (11) [4].
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DOKCHEpPUMEHT TPOBOJWIN CIEIYIOMUM 00pa3oM, B mporecce HapabOTKH

OTIBITHBIX 00Pa3LOB KaTajau3aTopa OTOMpaiu ONPEIEICHHbI 00BEM CYCIICH3UH H

n00aBJIsUT K HEMY PacTBOp KOAryJsiHTa, TAKMM 00pa3oM, 4TOOBI 00ECIeYnuTh UX

IIOJTHOC€ CMCIICHUC.

3aTeM HaOII0JaIM 3a CKOPOCThIO pacciiauBaHUsl CYCIIEH3UU U (PUKCHpPOBAIU

OCTaTOYHBI 00beM TBepmoW (a3pl, a Takke BpeMs, 3a KOTOPOE MPOUCXOIHIIO

MOJTHOE PACCIIOCHUE, PE3YIIbTAThI IPEACTABICHBI B Ta0M. 2.

Ta6mura 2

PeSy.]'ILTaTBI OKCIICPUMEHTA 110 U3YUCHUIO BIIMSHUA KOAT'YJIUP YIOIIUX Z[OGaBOK

Ha MPOIECC OCAXKICHHS CYCIICH3UH CYIb(PaToB jKene3a, MeIu U XpoMa

Kommuectso Kommuectso Bpems nonHoro
Neo, | HammenoBanme KommnuectBo
KOaryJIsiHTa, OTCTOSIBIIIETOCSI | PacCIOEHUS,
n/a KOaryJisiHTa 3.3 | CyCIIEH3UH, MJI

Mmouts/am™-10 ocajka, MiI MHH

0,05 100 67 25

0,1 100 55 17

1 AI(NOs)3 0,2 100 53 17
0,3 100 53 16

0,4 100 52 16

0,05 100 63 22

01 100 48 15

2 Al2(SO4)3 0,2 100 48 15
0,3 100 49 15

04 100 48 15

0,05 100 61 43

0,1 100 60 43

3 MgSO, 0,2 100 59 42
0,3 100 59 42

0,4 100 59 42

0,05 100 64 40

01 100 62 40

4 MgCl, 0,2 100 61 40
0,3 100 52 40

0,4 100 51 39

0,05 100 63 23

0,1 100 50 17

5 AlCI3 0,2 100 49 16
0,3 100 49 16

0,4 100 49 16

6 | bes koarymsHTa 0 100 77 87
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B xo0/e npoBeneHus SKCIIepUMEHTa OTMEYEHO, YTO TIPU CO3peBaHuuU (CTape-
HUH), KOTJIa 0CaJ0K OCTABIIIIOT CTOSITh OTPEICICHHOE BPEMsI C MAaTOYHBIM PacTBO-
POM H BBOJUTHCS KOAryJISHT, IIEPEKPUCTAILTU3AINS, TIPU KOTOPOU MEIKHe aMopd-
HBIC YaCTHIBI PACTBOPSIOTCS, a Oojiee KPYIHBbIE KPHUCTALIHYECKAE YaCTUIBI pac-
TYT, IPOUCXOJUT 3HAYUTEIHLHO OBICTpEE.

DTO MO3BOJSET, MPEBPATHTh CTYJICHUCTBIA OCAZOK B JIETKO (DMIBTPYEMBIH
KPUCTAJUIMYECKUM.

Haubosiee mMOJIOKHUTENBHBIA pe3yIbTaT ObLI MMOJYYEH C HCIIOJL30BaHUEM
Al(SO4)3. DKCIIEpUMEHTATBHO OBIJIO YCTAHOBJICHO KOJUYECTBO KOAryJisiHTa obec-
MEYHNBAOIIUE ONITHMAIbHOE BPEMSI OCaXKICHHUS.

Takum 00pazoM MOXKHO CKa3arh, YTO UCIOJIB30BAHUE KOATYJISTHTOB B IIpOIIEC-
Ce TPHUTOTOBJICHUS JKEJIE30XPOMOBOTO KAaTaM3aTopa, SBIIETCS MEPCIEKTUBHBIM
HaIlpaBICHUEM, pa3paboTKa KOTOPOTO IO3BOJIUT COKPATHTh BPEMsI M dHEpreTHde-
CKH€ 3aTpaThl B IPOIIECCE €ro MPOU3BOJICTBA.
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