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5.1 Knaccudpukauusi, Ha3HAYEHUE THAPOKATAIUTHYECCKHUX MPOLECCOB
HepTenepepadoOTKuU

K eudpokamanumuueckum npoueccam B HeTenepepabOTKE omHocam
npoyeccyl, ocyuiecmesniemvle 8 cpede 8000p00d 8 NPUCYMCMBUU KAMaau3amopos.

[To crneuudUYHOCTH KATATUTHUYECKOTO MACHCTBUSA TUIPOKATAIUTUYECKHUE
MPOIIECCH MOKHO KIJIACCU(UIIMPOBATH HA CJIEIYIOUTUE THITBI:

1. I'uopoxamanumuueckoe pegpopmuposanue neghmanozo colpva:

1.1 KaTaJluTH4YecKas apoMaTtu3alus MPSIMOTOHHBIX OCH3UHOB
(kamanumuueckuii puhopmun?);

1.2 xaranutudeckas_uzomepuzayus NErkux (Cs-Cs) HOPMATBHBIX_AIKAHOS.

OCHOBHOI1 1IEJIBIO ATUX MPOIECCOB SBIISECTCS MOBBIIICHUE OKTAHOBOTO YHCIIA
OCH3WHOB WM TIOJYYCHHWE WHIWBUAYAIbHBIX apPOMATHUCCKUX WU JIETKUX
n3omnapauHOBBIX YTIIEBOAOPOIOB.

2. Kamanumuueckue 2udpozenu3ayuoHnsle NPOUeccyl 001a20pax3cueanus
HepmAHO020 CHIPLA.

2.1 2udpoouucmia HedTIHBIX GHPAKIHA;

2.2 eudpoobeccepusanue BBHICOKOKUIANIAX W OCTATOYHBIX  (pakiuid
(BakyyMHBIX Ta3o0iisieii, Macen, mapa@uHOB U HEPTIHBIX OCTATKOB);

OTU Tpolecchl MPETHA3HAYCHBI IS yJaleHUs W3 HEPTIHOTO ChIPhS
reTepOOPraHNYECKUX COSTUHEHUM.

3. Kamanumuueckue npouyeccol OecmpyKmugHou 2UOpPOeHU3aAuUU
(2uOpoKpeKunz) Hepmanozo colpvi.

3.1 cenexmusnwlii eudpokpekure HEPTIHOTO CHIPhS (TOMIMBHBIX (HpaKIIMiA,
Macels, TUIPABINYECKUX KHUAKOCTEH) C yenvio NosvluleHus: OKMAHOBbIX Yucel
aBTOOCH3MHOB U TOJYUYCHUS HU3KO3ACMbIBAIOWUX Hehmenpooykmos TyTEM
ruapoaenapapuHU3alum;

3.2 jpéekuil 2udpokpekuHe BAKYYMHBIX Ta30WiIeld W HU3KOOKTAHOBBIX
OCH3MHOB COOTBETCTBEHHO OJis1 2UOPONOO2OMOBKU Cblpbsi KAMAIUMUYLECKO20
KpeKuHaa ¢ OTHOBPEMEHHBIM TIOJIYICHUEM AU3CIbHBIX (PpaKIUil U 07151 nosviueHus
CO0epIHCAHUSL UB0NAPAPUHOBBIX Y2ae8000p0008 B OCH3NHAX;

3.3 2ayboxuti 2udpokpeKkuHe TACTAIUTSITHOTO ChIPhs (BaKyyMHBIX Ta30iJiei) U
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HE(TSIHBIX OCTATKOB C Yeibio YeayoieHus nepepabomku Hegpmu,

3.4 2udpodeapomamuzayusi PEAKTUBHBIX TOIJIUB U MACJISIHBIX JTUCTUILISTOB.

['maporeHn3aIMOHHbIC KaTATUTHYECKHIE MPOIIECCH B COBPEMEHHOW MUPOBOM
HedTenepepabOTKe TONYYMIIM CpPeJd BTOPHUYHBIX IPOIECCOB  HAMOOJbIIE
pacmpocTpaHeHHe, a TaKhe KaK KaTAIMTHYCCKHMH KPEKWHT W THAPOOYHCTKA
SIBIISIIOTCS MPOIIECCaMU, 00s13aTeIbHO BXOIIIMMH B cocTaB Jitoooro HIT3, ocobenHo
pH Nepepad0TKe CEPHUCTHIX U BHICOKOCEPHUCTHIX HEPTEH.

Obuwgue npuzHaku 2uOpoOZeHU3AUUOHHBIX KAMATUMUYECKUX NPOUECCOB.

- XUMHUYECKHE TIPEBpAIICHUS B HUX OCYIIECTBISIOTCS II0J] JaBJICHUEM
BOJZIOPO/Ia, OOpa3ylomerocss B OJHHUX TPOIEccax, HapUMep, KaTAIUTHYECKOTO
pudopmunra (KP), u pacxogyemoro B Apyrux;

- XMMHYECKHE TIPEBpAICHUS HEPTIHOTO CBHIPhS OCYIICCTBISIIOTCS Ha
KaTaau3aTopax Ou- Win MOMH(PYHKITNOHAIBHOTO JICHCTBUS,

- B COCTaBE€ BCEX KaTaJIM3aTOPOB COJIEPKATCS KOMIIOHEHTHI, OTBETCTBEHHBIC
3a MIPOTEKaHUE TOMOJIMTUYECKUX PEAKIUI TUapupoBanus-neruapupoanus (Pt, Pd,
Co, Niu ap.). B xauecTBe 2-ro KOMIOHEHTA, OCYIIECTBIISIONIETO FETEPOTUTHIECKUE
peaKkiyy, TaKhe KaK H30MepHu3alus, IUKIU3aIHs, KPEKUHT U Jp., B 3aBUCUMOCTH OT
TUTMAa TPOLECCOB  MPUMEHSIOTCS  MPEUMYIIECTBEHHO  OKCHUJl  AJTIOMUHUA,
MIPOMOTHUPOBAHHBIN KUCIOTOM, aTFOMOCUIIMKAT, IIEOJIUT, a TaKke cyabhuasl Mo, W
U JIp., 00Ja1at0IIie P-IIPOBOUMOCTBIO (T.€. TBIPOYHON MPOBOIUMOCTHIO).

Konmponwvuwie 6onpocol

1. HazHauenue, 3Ha4€HUE THAPOKATATATHYECKUX IIPOLIECCOB.

2. Knaccudukanuus rugpoKaTaIuTUYECKUX MTPOLIECCOB.

3. Housa ruapokaranutuieckux npoueccoB Ha HII3 3a pydexom u B Poccun.

5.2 Karanutnyeckuii pugopMHuHT

Ilpoyecc kamanumuueckoco pugpopmunea (KP) npeonasnawen 0
NOBblLULEeHUST O0eMOHAYUOHHOU CMOUKOCMU OEH3UHO8 U NOJYYEHUS UHOUBUOYATIbHBIX
apenos, TIIaBHBIM 00pa3oM, OEH301a, TOJyOJia, KCUJIOJIIOB - ChIpbi HEe()TEXUMUHU.
BaxxHoe 3HaueHHE MMEET TaKKe MOJyUYeHUE JICIIEBOTO BOJIOPOJIOCOJAEPIKETO Ta3a
(BCT') nnst ucnonb3oBaHUsT B JPYTUX THAPOTCHU3AIMOHHBIX KATAIUTUYECKUX
mporeccax.

3HavyeHue MPOLIECCOB KaTaauTuueckoro pudopmunra B HedrenepepadboTke
CYIIECTBEHHO BO3pPOCIIO B CBS3M C  HEOOXOAUMOCTBHIO  TIPOM3BOACTBA
HEITUJIMPOBAHHOT'O BRICOKOOKTAHOBOI'O aBTOMOOMJILHOTO OEH3HMHA.

B kauecmee covipvs KP UCTIONB3YIOT NMPSMOTOHHBIE OCH3WHBI M OCH3WHBI
BTOPUYHBIX MPOIECCOB — 3amemiieHHoro kokcoanus (3K) u TepMudeckoro
kpekunra (TK) mocie ux riy6oKoro ruapoo0aropakuBaHust i THAPOKPEKHHTA.

bensunoBeie dpakuuu OonpmuHCTBa HedTel comepxar 60—70 % ankaHOB,
10 % apenoB u 20—30 % 5- u 6-usieHHbIX HKIaHOB. Cpenu aaKaHoB MpeodIagaoT
YTIEBOAOPOIBl HOPMAIBHOTO CTPOCHHS M MX MOHO METHJI3aMEIICHHBIE N30MEPHI.
[{ukiianbl MpeacTaBICHBI MPEUMYIIIECTBEHHO AJKUITOMOJIOTAMH IUKJIOTEKCaHa U
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IUKJIOTICHTaHa, a apeHbl - ankmioeH3onaMu. [Ipsimoronnsie G€H3UHBI TOAOOHOTO
COCTaBa UMEIOT HU3KOE OKTAHOBOE YHMCJIO, OOBIYHO HE TpeBbimatoiiee SO MyHKTOB.

Boixon npsiMoronHbsix 0eH3uHOB - okosio 15-20 % ot nedtu. Kpome Toro,
yacTh OCH3WHOB HCIIONB3YyeTCS MW A JPYyrux 1ejedl (Cblpbe MNUpoJIu3a,
MIPOU3BOJICTBO BOJIOPOJA, MOJIy4eHHE pacTBopuTene u T. 1.). [loatomy oOuuit
o0BeM ChIpbs, nepepabaTsiBaeMoro Ha ycraHoBkax KP, He mpeBblaeT oObIYHO
MOTEHIIMAIBHOTO COAepKaHusi OCH3MHOBBIX ()pakinii B HEPTSX.

[Ipoiecc KP ocymiecTBastoT Ha OUDYHKYUOHANbHBIX KAMAIUZAMOPAX,
COUCTAIONMIUX KHUCJIOTHYIO W THIPUPYIOMYIO-ACTHAPUPYIOMYIO  (YHKIIUU.
['oMonuTHYEeCKNE peaKkuy THAPUPOBAHUS M JETHAPUPOBAHUS TMPOTEKAIOT Ha
METaJUTMYECKUX IEHTPaxX IJIATUHBI WA TUIATUHBI, TPOMOTHPOBAHHOMW JT00aBKaMu
pEeHUS, UPUIUS, OJOBa, TAJUIMSA, TEPMAHUSI U JAP. TOHKO JUCTICPTUPOBAHHBIX HA
HOCHTEJIE.

Kucnornyo QyHKIHI0 B IPOMBIIICHHBIX Katanu3aTopaxX KP BeinonHseT HO-
CUTEJIb, B KaUECTBE KOTOPOTO HCIOJIb3YIOT OKCHJ adtOMUHHUS. 7 yCuieHus u
pEeryaupoBaHusl KUCJIOTHOM (DYHKIIMM HOCHUTENSI B COCTAaB KaTaM3aTopa BBOMST
rasiored: F unu C1. B Hacrosdiee BpeMsi IPUMEHSIOT TOJIBKO XJIOPCOJEpKallne
karanuzatopsl. Conepskanue xiopa cocrasiser ot 0,4-0,5 no 2,0 % macc.

[eneBbimu B miporieccax KP siBisitoTcs peakiinu o0pa3oBaHusi apeHOB 3a CUET:
JETUIPUPOBAHUS HIECTUYIICHHBIX [IUKJIAHOB; JIETUIPOU30MEPU3AITHUS
ukionenTanoB; Aeruapormkiansamuun  (Cs- wim Ce-) anmkanoB. B mporiecce
napayieIbHO TPOTEKAIOT W HEXKENaTeIbHbIC pEaKIUH THAPOKPEKWHTa C
oOpa30oBaHHEM KaK HU3KO-, TAK U BRICOKOMOJICKYJISIPHBIX YTIICBOJIOPOIOB, a TAKKE
MPOIYKTOB VYIUIOTHEHWS - KOKCA, OTKJIAQJBIBAIONIETOCS Ha IMOBEPXHOCTH
KaTaJn3aToOpOB.

OcHosbl  ynpaenenusi  npoyeccom. KadectBo cwippa  pughopmunea
onpenensieTcss (PpakIMOHHBIM COCTAaBOM M XMMHUYECKHM COCTaBOM OCH3MHA.
@DpakIMOHHBIA COCTAB CHIPbSI BEHIOMPAIOT B 3aBUCUMOCTH OT 1LI€JIEBOTO Ha3HAUYCHUS
npoiiecca. Eciu mpoiiecc mpoBOJAT € IENbIO MOTYyYEHUS WHIUBUTYaTIbHBIX apEHOB,
TO JJIs TIOJIy4eHHUsS] OC€H30J1a, TOJyoJia M KCUJIOJIOB HCIIOJIB3YIOT COOTBETCTBEHHO
¢paxuuu, cogepxauue yriaesogopomast Cg (62-85 °C), C7(85-105 °C) u Cg (105-140
°C). Ecim KP mpoBoauTcs ¢ LENbIO MOJyYEHHs] BBICOKOOKTAHOBOIO OEH3HMHA, TO
ChIpbeM 00BIUHO ciy:)uT (pakuus 85-180 °C, cooTsercTBYIOmAs YriIeBOAOPOAaM
C7 - Cyo. C yBenuueHrueM MOJEKYISIPHON Macchl (Ppakiuu U, Cle0BaTeIbHO, €
TEeMITepaTyphbl KUICHHUS BBIXOJ padUHATa IMOCTEIIEHHO BO3PACTaeT, YTO OCOOCHHO
3aMETHO IPH KECTKUX ycloBusax rmpouecca (495 °C). Ananornunas 3aBUCUMOCTB OT
(GpakIMOHHOTO COCTaBa W MOJICKYJSIPHOM Macchl (Ppakiuu HaOI0aeTcs Mo
BBIXOJTy apCHOB U 10 OKTaHOBOMY 4HCIy paduHaTta. C yBEIHUCHHEM COJICPKAHUS
CYMMBI ITUKJIAaHOB 1 aPEHOB B CBIPhE BBIXO prdopMaTa U BOJAOPOIa BO3pACTALT.

Temnepamypy Ha BXOJIE B PEAKTOPHI yCTAHABIMBAIOT B HAUaJIE PEAKIIMOHHOTO
IIMKJIa HA ypOBHE, 00eCleunBaIIeM 3aJaHHoe kKadecTBO pudopmara - OU wnm
KOHIIGHTpaIuio apeHoB. lIporiecc apomMaTusamul CUIBHO HHAOTEPMHUYEH, €ro
OCYIIECTBJISIOT B Kackaje W3 3-4 peakTopoB C MPOMEXKYTOUYHBIM IOJOTPEBOM
ChIpbs. B mepBoM 10 X0y CHIpbsl peakTOpe MPOXOJUT OCHOBHAS MPOTEKAIOIIAs C



HauOONIbIIEH CKOPOCTHIO CHJIBHO JHAOTEPMUYECKAas PEAKIUs AEeTUAPUPOBAHUS
HMKIaHOB. B mocnenHemM — peakTope — MPOTEKAlOT  NPEUMYIIECTBEHHO
SHAOTEPMHUYECKHUE PEAKIIMU AETHUAPOLUMKIN3ALNA U JOCTATOYHO HHTEHCUBHO 3K30-
TEPMUYECKUE PEAKIMU THAPOKPEKMHIra ajakaHoB. [lo3ToMy B mepBOM peakTope
nmeer Mecto Hambonpmui (30-50 °C), a B mocneaHeM - HaMMEHBIIMI Heperna
(TpaAvieHT) TeMIepaTyp MEXIy BXOJIOM B PEAaKTOP M BBIXOJAOM U3 Hero. OObIYHO
HayaabHas TEMIIEpaTypa JexuT B npeaenax 480-500 °C u s npu paboTe B xkec-
TkMX ycnoBusx coctaBisier 510 °C. Ilo Mepe 3aKOKCOBBIBAHMS M IIOTEPH
aKTUBHOCTH KaTalud3aTopa TEeMIlepaTypa Ha BXOJI€ B PEAaKTOPhl IOCTEINEHHO
MOBBIIIAIOT, MOAJIEPKHUBAsi CTAa0MIBHOE KadyecTBO KarTaju3aTa, NMpUYEeM CpeaHee
3HAYEHUE CKOPOCTH IMOJABEMA TEMIEPATypbhl 338 MEKPEreHEPAlMOHHBIN LUK
cocrasuser 0,5-2,0 °C B Mecsan. MakcuMyM TeMIIEpaTyphl HATPEBA CHIPhS HA BXOJIE
B IOCJIEIHUI PEaKTOP CO CTAMOHAPHBIM CJIOEM KaTanusatopa gocruraer 535 °C, a
B PEAKTOPBI YCTAaHOBOK C HENPEPHIBHOM perenepanueii - 543 °C.

/laénenue - OCHOBHOM, HAPSIAY C TEMIIEPATYPON PETYIUPYEMBIA ITapameTp,
OKa3bIBAIOIIMI CYIIECTBEHHOE BJMSHHUE HA BBIXOJ U KadeCTBO MNPOIYKTOB
pudopmunra. [lpu npouynx UACHTUYHBIX I[apaMeTpax C TMOHIKEHUEM Tap-
IUAAJIBHOTO JaBJEHUE BOJOPOJA BO3pPACTAET KAaK TEPMOAMHAMHYECKU, TaK U
KMHETHYECKH BO3MOJKHAs TITyOMHA apOMAaTHU3aIluU ChIPhSl U, YTO OCOOCHHO Ba)KHO,
MOBBIIIAETCA CEJEKTUBHOCTh IPEBPALICHUN aJKAHOB, IIOCKOJIBKY CHUXEHUE
JaBJIEHUs1 OJIarONpHUSATCTBYET MPOTEKAHUIO PEAKLIMA apoMaTU3alid U TOPMO3HT
peakmu Tuapokpekunra. [Tpu nanernn 3-4 MIla kokcooOpa3oBaHHE TOIABIISICTCS
B TAKOM CTENEHH, YTO YCTAHOBKHU KaTAIUTUYECKOTO pU(POPMHUHTa CO CTAlMOHAPHBIM
CJIOEM KaTaju3aTopa MOTYT paboTarh 0€3 ero pereHepanuu npaktTuuecku oomee 1
roga. IlpumeHeHue OW- U NONMMETAIMYECKUX KaTaau3aTOPOB IO3BOJISET
npoBeneHue npoiecca rnpu 1,5-2,0 MIla 6e3 perenepanuu karaauzaTopa B TEUCHHUE
1 rona.

Kpamnocms  yupxynayuu BCI. 2TOoT mnapaMerp OINpeAessieTca Kak
oTHoleHue oOwveMa uupkynupytomiero BCI, mpuBeneHHOro K HOPMaJIbHBIM
YCIIOBUSIM, K 00bEMY CHIPbsI, IPOXOJSILIEIO Yepe3 PeakTophbl B €AUHUILY BPEMEHH
(m*/M3). Tak kak B nupkyaupyromeM BCT' KoHLIEHTpays BOAOPOIA U3MEHSETCS B
HIMPOKKX TIpesenax - oT 65 10 90 % 00., a MoJeKyIIsipHast Macca ChIphsl 3aBUCUT OT
(GpakIMOHHOTO COCTaBa U XUMHYECKOIO COCTaBa, TO MPEINOYTUTEIIbHEE
M0JIb30BATHCSI MOJIbHBIM OTHOIIIEHHEM BOJIOPO/ : ChIpbe (MHOTAa MOJIb BOJOPOa Ha
MOJIb YTJIEPO/Ia ChIPHS).

Obvemuas ckopocms nooayu Coblpbsi BIUAET Ha MPOLECC KATATUTUYECKOTO
pudOopMHHTa KaKk mapameTp, OOpaTHbI BPEMEHH KOHTAKTa ChIPbS C KATAJIU3aTOPOM.
OnTuManbHOE 3HaUeHHEe 0ObEMHON CKOPOCTH YCTAHABIMBAIOT C YYETOM KauyecTBa
ChIpbsl KaTaJIUTHUYECKOrO0 pU(POPMHUHTA, JKECTKOCTH TMpoIlecca U CTAOMIbHOCTU
karanuzatopa. OOBIYHO OO0BEMHAsi CKOPOCTH B mpoleccax pudopMupoBaHUs
OeH3uHOB coctaiser 1,5-2,0 ul.

Yemanoexu KP co cmayuonapuviv cioem Kamaiuzamopa B HACTOSIIEE
BpeMsl MOJIy4UIId HauOoJiblee pacrpocTpaHeHue cpeau npoueccoB KP 6eH3uHOB.
OnHu paccuuTaHbl HA HEMPEPHIBHYIO padOTy 0€3 pereHepamu B TEYCHUE rojaa u
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oosiee. OKHUCIHUTENBHASL pETeHEPALINS KaTallu3aTopa MPOU3BOIUTCS OJHOBPEMEHHO
BO BCEX peaKkTopax. YCTAHOBKM KaTaJIUTHYECKOr0 puU(OpMUHTa BCEX THIIOB
BKJIIOYAIOT CJEAYIOMIKEe OJIOKU: TUAPOOUHUCTKA ChIpbs, ouncTka BCI', peakTopHbIii,
cenapalliy raza, CTabuin3aluy KatajidsaTa.

(3namu! Texnonoeuueckas cxema ycmanoseku KP co cmayuonaphvim croem
Kamanusamopa)

OcHO8HLIMU peaKYUOHHbIMU annapamamu ycmanogok KP ¢ nepuoouueckoii
peeenepayuell kamaiuzamopa SBISIOTCA aduabamuieckue peaxmopsbl MaXTHOTO
TUIIa CO CTALMOHApPHBIM CJIOEM Karainu3aropa. B 3THX peakTopax MPOHUCXOIUT
panuagbHOE ABM)KEHHE MTOTOKOB IPEUMYIIIECTBEHHO OT Nepudepuu K LEeHTpy.

Ha ycmanoskax KP c¢ wuenpepwvisnou pecenepayueu xamaiuzamopa
KaTaJIN3aTop MOJ IEUCTBUEM CUJIbI TSXKECTH MIPOXOUT pereneparop. Pezcenepamop
- anmapaT C paJudajJbHbIM IMOTOKOM PEAKIMOHHBIX Ta30B, pa3/ICJICHHBbIM Ha 3
TEXHOJIOTHYECKHE 30HBI: B BEPXHEH IIPU MOJIBHOM COJIEPKAaHUU KUCI0poaa MeHee |
% TIPOU3BOMST BBDKUT KOKCA, B CpellHEeN TpH cojepkanun kuciopoga 10-20 % u
[I0/IaY€ XJIOPOPraHWYECKOIO0 COCIMHEHHM - OKHCIUTEIBbHOE XJIOPUPOBAHHE
KaTaJin3aTropa, a B HIJKHEN 30HE KaTaau3aTop MPOKAIMBAIOT B TOKE CYXOT'0 BO3yXa.
Pazobiienue 30H - ruapaBianueckoe. Jlanee karaau3aTop MOCTYHNAeT B MUTATENb-
J103aTOp MHEBMOTpaHCIIOpTa U Bogopoaocoaepxamium razom (BCI') ero noxaror B
OyHKep-HaIlOJIHUTEIIb, PACTIOJIOKEHHBIN HaJl pEAKTOPOM IEPBOM CTYIIECHH.

(Bnamo!  Texnonoeuueckas — cxema  YCMAHOBKU — KAMAIUMUYECKO20
pugopmunea ¢ Henpepvl8HO peceHepayuel Kamaiusamopa)

Konmponwvuwvie eonpocol

1. HazHaueHue mpoiieccoB KaTAIUTUYECKOTO pudOpMUHTa.

2. KakoBa poJib BO1OpOa B Mpolieccax KaTaTMTUHIECKOro pupopmMuHra?

3. XuM#3M U TEPMOJUHAMUKA MPOIEcca KaTaTUTHIECKOTO pu(OpMHUHTa.

4. CocTaB KaTajau3aTopoB puhOpMHHTA.

5. TlpoMoTOpBI KaTanu3aTopoB KaramuTudeckoro pudopmunra. C kakow
1[EJIbI0 TTPOU3BOAUTCS XJIOPUPOBAHUE KATATH3ATOPOB pUGOpMHUHTA?

6. Ilouemy ChIpbE KaTaTUTUYECKOTO pUPOPMHUHIrA MOJABEPraroT riayOOKOH
TUAPOOYUCTKE U OCYIIKE?

7. BausiHue TEXHOJOTUYECKUX TTapaMeTPOB Ha KaueCTBO pudopmara.

8. Bnusinue (hpakiMOHHOTO COCTaBa ChIpbs Ha BBIXOJ prudopMara.

9. Pacnipenenenue o6bE€Ma KaTain3aTopa o peakTopam.

10. IlpuHiunuaneHass CcXeéMa YCTAaHOBKH CO CTalMOHApPHBIM CJIOEM
KaTaJau3aropa.

11. TlpuHnunuanpHas cxema YCTAaHOBKH C HEMPEPHIBHON pereHepanueit
KaTajau3aropa.

5.3 Karaanurnueckas uzomepusauus (KU3) aérkux ajikaHon



Llenesvim nasnauenuem npoueccoB K13 B coBpemenHoii HedrenepepadoTke
ABIISIETCSL  NOJYYeHUe B8blCOKOOKMAHOBIX UZ0KOMNOHEHMOE8 aBTOMOOMIIbHBIX
OeH3UHO8 WU Cblpbs Hehmexumuu, TPEKIE BCETO H3ONEHTaHA JI CHHTE3a
U30IPEHOBOr0 Kay4dyKa.

B rauecmee cvipbs UCTIONB3YIOTCS HU3KOOKTAHOBBIE KOMIIOHEHTHI HEPTH -
¢pakuun H.K. - 62 °C u paduHATEI KaTaIUTHYECKOTO PU(OPMHHTA, COAEPKAIIUE B
OCHOBHOM H-TIEHTaHbl U H-T€KCaHbl. DTO cbiphbe (a Takxke ¢pakuuu Cs u Cg, MO-
ayyaemble ¢ ['@Y) wu3omepusyercs B cpeae BOAOPOJAa B IPHUCYTCTBHH
OM(YHKIIMOHAIBHBIX KaTalIu3aTOpPOB. BhICOKME AETOHAIIMOHHAS CTOMKOCTh U HC-
napsieMOCTh NPOAYKTOB M30Mepu3auuu yriieBogopoaoB Cs u Ce omnpenenser ux
UCKIIFOUNUTEIBbHYI0 LIEHHOCTh B KAauyeCTBE HU3KOKHUITAIIMX BBICOKOOKTAHOBBIX
KOMITOHEHTOB HEATWJIMPOBAHHBIX aBTOMOOMIIBHBIX OCH3UHOB.

Teopemuueckue ocHnogbl. Peakuyu H30MepU3alMU AJIKAHOB  SIBJISIFOTCS
00paTUMBIMH, IPOTEKAIOT 0€3 U3MEHEHUSI 00bEMa, C HEOOJIBLINM IK30TEPMHUUECKUM
addexrom (6-8 x/k/Moip). [loaToOMy TepMOAMHAMHUYECKOE PAaBHOBECHUE 3aBHCHUT
TOJIBKO OT TEMIIEpaTypbl: HU3KUE TEMIIEPATypbl OJaronpusaTCTBYIOT 00pa30BaHUIO
0osiee pa3BETBICHHBIX M30MEPOB (MPEUMYLIECTBEHHO JUMETHI-IIPOU3BOIAHBIX) U
IOJIyYEHHUIO, CJIEeOBATEeNIbHO, HM30Mepu3ara ¢ 0oJjiee BBICOKUMU OKTaHOBBIMU
gyuciam. [Ipyu 3ToM paBHOBECHOE COEpKaHUE N30MEPOB IPU TAHHOM TEMIIEpaType
MOBBIIIAETCS C YBEIMYECHUEM YMCIIa aTOMOB YIJIEPOIa B MOJIEKYJIEC H-aJIKaHa.

JUist monaBiieHHsT TOOOYHBIX PEAKUHUd KPEKHWHTra MPOLECC MPOBOASAT IMOA
ITOBBIIEHHBIM JaBJIEHHEM NP HupKyssinuu BCT

B xauectBe karaimszatopoB mnpoueccoB KM3 H-aJkaHOB HCHOJB3YIOT
COBpPEMEHHbIE OM(PYHKIMOHAIbHbIE KaTalW3aTOPbl, B KOTOPBIX B KayecTBE
METaJUIMYECKUX KOMIIOHEHTOB MCIOJIb3YIOTCS TUIATHHA U MAJUIaJIUN, a B Ka4eCTBE
HOCHUTENS - (TOPUPOBAHHBIN MM XJIOPUPOBAHHBIA OKCHJ aJIOMHUHMS, a TaKKe
IIFOMOCWIMKATBI UJIU LIEOJIMThI, BHECEHHBIE B MATPUILy OKCHJIA aJTFOMHUHHS.

Ocnosnuvie napamempul npoyecca. C NOBBILIEHUEM meMnepamypbl CKOPOCTh
pEeakIUy M30MEpU3alMU BO3pPAcTaeT 10 OrPAHMYMBAEMOr0 PABHOBECHEM IIPEEIA.
JlanmpHelee MOBBIICHUE TEMIIEPATYpPbl NPUBOJIUT JUIIb K YCUJIECHUIO pPEaKIUU
TMJIPOKPEKHHra ¢ oOpa3oBaHMeM Jerkux rasoB. [Ipum 3TOoM Bo3pactaer pacxon
BOJIOPO/IA, & BBIXOJ M30MEPOB CHUKAETCH.

[ToBeIlIEHUE Oagenus IPU POUNX PABHBIX YCIOBUSX CHUXKAET IIyOHHY, HO
MOBBIIIAET CEIEKTUBHOCTh U30MEPHU3ALIMH. Y BEJIMUEHUE MAPUUATIBLHOTO JaBICHUS
BOJOPO/Ia CHIKAET CKOpPOCTh JI€3aKTUBAIlMM Karaju3aropa B pPe3yJbTare
TOPMOXEHUSI KOKcooOpa3oBaHus. OJIHaKO MOBbINIEHHE AaBieHus cBbie 4 Mlla
HeleJIeco00pa3Ho, T.K. IPU ITOM KOKCOOOpa30BaHHUE MPAKTUUECKU HE MEHSIETCHI.

[Ipu nocTOsTHHOM CTENEHU NPEBPALLEHUST 00BbEMHASL CKOPOCb NOOAYU CbIPbS
U TEMIIEpaTypa OKa3bIBaIOT BIUSHUE HA CKOPOCTh M30Mepu3aluu. s ysennuenus
O00BEMHON CKOpPOCTH BJABOE TpeOyeTCcsl MOBBILIEHUE TEMIIEpAaTyphl Ipolecca
npumepHo Ha 8-11 °C.

Yemanoexka nuskomemnepamypuoii uzomepusayuy TEHTaH — TEKCAHOBOM
dbpakuuu 6€H3MHA COCTOUT U3 OJIOKOB:

1) moaroroBka ceipbsi (BIIC), roe ocymiecTBisieTcs (PppakIMOHUPOBAHUE B

6



PEKTU(HUKAIIMOHHOM KOJOHHE MCXOMHOW TMAPOOYMIIEHHON (pakumu H. K. 85 °C
OeH3uHa ¢ m3BiIedeHueM LeneBoit (pakiuu 30-75 °C; peakropa ee rioy6okoit
THAPOOYUCTKH Ha CIHENUAIbHOM aJCOpOeHTe W peakTopa aacopOLMOHHON ee
OCYIIKU;

2) ©30MepH3aIrs B IBYX MOCJICIOBATEIBHO pa0OTAIOIINX peakTopax npu t =
120-150 °C, nasnenun 3-3,5 MIla u Ha kaTanuzatope JS-614A; nogasaemsiii BCT
MOJIBEpraeTcsi Takxke 1eoduTHo ocymke. B motok ceipes u BCI' Ha Bxonme B
pPEaKTOpPbI MOJAETCS TETPAXJIOPITHIEH ISl BOCIOJIHEHUSI YOBUIM XJIOpa B COCTaBe
KaTajln3aTopa;

3) KOJOHHBI CTAOWJIM3AallMU MPOAYKTOB HM30MEpH3alMU U CKpyOOepa, rae
COAEPKAIIUICS B CYXOM ra3e XJOPHUCTHIN BOJIOPOA HEUTPAIUIYETCS IIETOUbIO;

4) xosioHHbl aeusorekcanuzanuu (WD), roe oTaensieTcss perupKyIsaT U3
HenpeBpanieHHoro H-Cg 1 HU3KOOKTaHOBOro MeTwineHTana (OUMM =73-74).

Pacxon H» B npornecce neBenuk: =~ 0,1 - 0,3 % macc. Ha cbipbE. M3omepusar,
cocrosmui U3 cymmbl Cs u nuMmerunoyrana, umeer OUMM paBnoe 88. Brixon
n3oMepusara coctasigeT 97 % macc.

CebecronMoCTh M30MEpHU3aTa MPUMEPHO B 3 paza HUXKE, UEM Y AJIKUIIATOB.
[Ipudyem mpoiiecc umeer Oosiee OOMIMPHYIO M HAJACKHYIO CHIPbEBYIO 0azy, uem
ATKUJIUPOBAHUE.

Konmponwvuwvie 6onpocol

1. lleneBoe Ha3HayeHWE H 3HAYECHHE MPOLECCOB KATAIUTHYECKON
M30MEPHU3ALMY HOPMAJIBHBIX ITIEHTAHOB U T€KCAHOB.

2. TpeboBaHus K KaTajau3aTopaM U30MEPU3ALNH U UX COCTAB.

3. BausHuEe TEXHOJOTMYECKHX IapaMETpPOB Ha IIIYOMHY H30MEpHU3aluu
AJIKaHOB.

4. TlprHOMNIHATIBHAS TEXHOJIOTMYECKAasi CXeMa YCTAaHOBKHM KaTaJIUTHYECKOU
MU30MEPU3ALIMY [IEHTAHOB U I'€KCAHOB.

5. TexHomornueckuii pexXUM UM MaTepUalIbHBIA OalaHC yCTaHOBKHU
KATAIUTUYECKON U30MEPU3ALIMU IIEHTAHOB U I€KCaHOB.



