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1. XumMunyeckunm peakrtop

Xumuueckuu peaxmop — yCTPOMCTBO, ammapar JJisi OPOBEIACHUS
XMMHWYECKHUX MPEBPAIICHUN (XUMUYECKUX PEAKIUI).

Ha npakTtuke, ucxoad U3 Ha3HAUEHUS WU JAK€ BHEIIHErO BHUJA,
UCIIOJB3YIOT MHOTO Pa3JIMYHbIX HA3BaHWW XHUMHUYECKUX PEAKTOPOB:
peakTop, KOJOHHA, OalllHsA, aBTOKJIaB, KaMmepa, IeuYb, KOHTAKTHBIN
arrapar, MoJIMMEpPU3aTop, NOKUTaTelb, TUAPOTEHU3ATOP, OKUCIUTEID
u apyrue. O01Ime cXeMbl HEKOTOPBIX U3 HUX MPUBEICHBI Ha puC. 1.

Peaktop 1 — emkocTHOM. PeareHTsl (Hamie xKUJIKOCTb, CYCIIEH3HS)
3arpyxaroT B Hayaje padodero 1ukia. Memanka o0ecrieuuBaeT nepe-
MEIIIMBAHUE pEareHTOB. TeMmnepaTypHbId peXUM MOIAICPKUBACTCS C
MIOMOIIBIO TEIJIOHOCUTENISA, LUPKYJIUPYIONIEro B pyOalike WiId BO
BCTPOCHHOM TerooomeHHuke. [locnie npoBeaeHus peakiuu mpoaykK-
ThI BBITPY>KAIOT, U MOCJIE OYUCTKH pPeaKkTopa UMKJI moBTopsiercs. [Ipo-
LIECC MMEPUOIUYECKHM.

PeakTop 2 — eMKOCTHOM, NpOTOUHBIN. PearenTsl (darie ras, kui-
KOCTh, CYCIICH3MsI) HETIPEPHIBHO MPOXOST yepe3 peakTop. I'a3 6apoo-
TUPYET YEPE3 KUIKOCTb.

Peaktop 3 — komOHHBIN. XapaKTEpHOE IS MPOMBIIUIEHHBIX KO-
JIOHHBIX PEAKTOPOB OTHOIIIEHUE BBICOTHI K JUAMETPY COCTaBiseT 4—6
(B eMKOCTHBIX pE€aKTOpax 3TO OTHOIIIEHHE 0KoJio 1). BzauMoselictBue
ra3a M JKMJIKOCTHU MOJIOOHO TAKOBOMY B PEaKkTope 2.

Peaktop 4 — HacamouHbld. B3aMMOJENCTBYIOT Ta3 U KUJKOCTb.
OO0BeM peakTopa 3arojaHEH KoJibllaMu Pammra uinu apyrumu HeOoJb-
MMM 3JIEMEHTAMHU — HacaaKou. JKUIKOCTh CTEKAeT Mo Hacaake. ['a3
JBUKETCS MEXKTY DJIEMEHTAMH HACAIKH.

Peaktopsl 5—8 HCIONB3yIOT B OCHOBHOM [JIsI B3aMMOJCHCTBUS
rasza C TBEpAbIM PEAr€HTOM.

B peaktope 5 TBepablii peareHT HEMOABUXKEH, ra3000pa3HbIN
(WM KUAKHWI) peareHT HENPEPhIBHO MPOXOAUT YEPE3 PEaKTOP.
[Ipouecc nmepruoanvYECKUid Mo TBEPIOMY BELIECTBY.

B peaktopax 6—8 mpoiiecc no TBEpJAOMY PEareHTy HEMPEPHIBHBIMN.
TBepapIii peareHT MNpPOJBUTAETCA BJOJb BPAIIAKOMIETOCS HAKJIOHHO
YCTaHOBJICHHOTO KPYTJIOr0 PEAKTOpa 6 WM MPOCHIAETCS YepeE3 peak-
Top 7 (Mo00HO MecoyHbIM yacaM). B peaktope 8 ras mojaercs CHU3Y,

3



Y TIPU I0CTATOYHO OOJIBIION CKOPOCTH MOIauu ra3a TBEPAbIC YACTULIBI
OKa3bIBAIOTCS BO B3BEIICHHOM COCTOSIHHHM. DTO ICEBIO0KUKEHHBIN,
W KUIISIIUHA, CJI0M, KOTOpBIM 0071a7jaeT HEKOTOPHIMH CBOMCTBaMU
KUJIKOCTU. MOXXHO OpraHu30BaTh HENPEPBIBHBIM IIOTOK TBEPIOIO
Marepualia uepes amnmnapar.

Peaktopsl 5, 9 HCHIONB3YIOT TakKe ISl MPOBEJACHUS MPOILIECCOB
Ha TBEPJOM KaTajau3aTope.

PeakTop 9 — TpyOuarsiit. [1o Buy OH Mo100€H KOXKYXOTpYyOHOMY
TEII000OMEeHHUKY. YUepe3 TpyOkH, B KOTOPBIX MNPOTEKAET peaKius,
MPOXOJIT ra3000pa3Hble WM XUAKHE peareHThl. OOBIUHO B TPYOKH
3arpy’KeH KaraauzaTop. TeMmmepaTypHbId pexuM oOecreurnBaeTcs
HUPKYJISUUENA B MEXXTPYOHOM IIPOCTPAHCTBE TEMIIOHOCUTEIIS.

Puc. 1. Cxembl xumuyeckux peaktopoB: I' — ra3; K — )KuaKkocTh;
T — Tenmonocurens; H — Hacaaka; T, — TBepasbiil pearent; K — katanuzarop;
XT — XOJIOIHBIN ras
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TpyOuateiii peaktop 10 4YacTo MCHONB3YIOT IJii TPOBEICHUS
BBICOKOTEMITEPATYPHBIX TOMOT'E€HHBIX PEAKIIUii, B TOM YHCJIE B BA3KOU
KUJKOCTU (Hampumep, MUPOIU3 TSIKEIbIX YrieBoaopoaoB). Hepenko
TaKHAE€ PEaKTOPhI HA3BIBAIOT IMEYAMH.

Peaktop 11 — MHOTOCITONHBIN peakToOp (HECKOJBKO CIOEB, HAIPH-
Mep, Karajlu3aTopa) ¢ MPOMEXKYTOUYHBIM OXJaxJAeHUEM (WM Harpe-
BOM) pearupyloiieii cmecu. Ha pucyHKe moka3zaHO OXJIaXJACHUE IMy-
TEM BBOJIa XOJIOJHOTO Ta3a IOCJI€ MEPBOr0 CJIOA W HArpeB IpH
MOMOIIY TEINIOOOMEHHUKOB OCJIE BTOPOTO U TPETHETO CIIOEB.

Peaktop 12 — MHOTOCIIOWHBIN ISl Ta30KUIKOCTHBIX MPOILIECCOB.

2. Knaccudunkauma Xxmmmyeckmnx peaktopoB

Haunbonee ynmorpeOuMBI CIAEAYIOIMIME OCHOBAaHWSA KiaccU(HKaIn
XHUMHUYECKHX PEAKTOPOB M PEKUMOB MX PabOTHI: 1) pexxuM IBUKCHHUS
PEaKIMOHHON cpefbl (THIpOoJuHAMUYECKas OOCTaHOBKa B PEAKTOPE);
2) ycioBus TeII000MeHa B peakTope; 3) (pa3oBbIii COCTAB PEAKIIMOHHOM
cMmecH; 4) criocod opraHu3aliiy mpoiiecca; 5) XxapakTep U3MEHEHHUs nap-
METPOB MpOIEcca BO BpeMEHH; 6) KOHCTPYKTUBHBIC XapaKTEPUCTHUKH.

Kinaccudukannsi peakTopoB mo ruJipoaMHAMUYecKoil 00cTa-
HOBKe. B 3aBUCHMOCTH OT THAPOAMHAMHYECKOW OOCTAaHOBKH MOKHO
pa3IeINTh BCE PEAKTOPHI HA PEAKTOPHI CMEIICHUS U BHITECHCHUS.

Peaxkmopul cmeuienus — 370 EMKOCTHBIE amliapaThl ¢ TIepeMeIu-
BAHMEM MEXAHUYECKON MEIIATKON WM HUPKYJIALIUMOHHBIM HACOCOM.

Peaxmoput eévimecnenus — TpyOUdaThie amnmaparbl, UMEIOIINE BU]
YJIMHEHHOTO KaHaja. B TpyOuaThix peakTopax NepeMelinBaHue UMeeT
JIOKAJIbHBIA XapakTep U BbI3BIBAECTCS HEPABHOMEPHOCTHIO pacmpeie-
JICHUSI CKOPOCTHU TTOTOKA U €€ (PITYKTyaIusiMU, a TAaKKe 3aBUXPEHUSIMHU.

B Teopun XMMHUUYECKHUX PEAKTOPOB OOBIYHO CHayaja paccMaTpu-
BAIOT JIBa UJICAJIBHBIX allllapaTa — peakTop UACaTbHOI0, WU MOJHOTO,
CMEILICHUS U PEAKTOP UACATBbHOI0, UJIU MOJIHOTO, BEITECHEHUS.

st udeanvno2o cmewienusi XapakTEpHO aOCOIIOTHO TMOJHOE
BBIPAaBHUBAHUE BCEX CBOMCTBEHHBIX PEAKIIMH IMApaMETPOB MO 00BbEMY
peakrtopa.

Hoeanvnoe evimecHenue mpennoaaraeT, 4To J000e KOJIUYECTBO
pEareHTOB W MPOJYKTOB UEpE3 PEaKTOpP MEepeMENIaeTcs Kak TBEpbIi
MOPIIEHb, U O JIJIMHE peakTopa (B MPOCTPAHCTBE) B COOTBETCTBUU C
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OCOOCHHOCTSIMM PEAKIIMU U COMPOBOXKAAOIIUX €€ (HU3NUYECKUX SIBJIC-
HUW yCTAaHABJIMBAECTCS ONPEAECICHHOE pACHPENCICHNE KOHIIEHTPALHA
YYaCTHUKOB PEAKIUU, TEMIIEPATYPHI U IPYTUX TapaMETPOB.

PeanbHble peakTOpbl B OOJIBINEH WM MEHBIIIEH CTENeH! MpuOIIn-
KAKOTCSA K MOJICNIM HJICAIBHOTO BBITECHEHHS WIM HJAECATBHOIO CMENIE-
Hus. BHeceHue ompejielieHHbIX MONMPAaBOK Ha HEUJIEAIbHOCTh IMO3BO-
JSI€T UCTOJIb30BaTh MOJIENIA HJICAIbHBIX allaparoB B KayecTBE
WCXOJHBIX JIJISI ONUCAHUS PeaIbHBIX PEaKTOPOB.

Kuaaccudukanns no ycjJoBusiM temioodmena. [Iporekatoiue B
peakTopax XMMUUYECKHE PEAaKIMU COMPOBOXKIAIOTCA TEIJIOBBIMU 3(-
dektamu  (3TO0  TerioBble A(PPEKThl XUMUYECKUX pEaKIUuid U
CONPOBOXKAAIOMINX UX (DU3UUECKUX SIBJICHUMN, TAKUX, HAIIPUMEpP, Kak
MPOIECCHl PACTBOPEHUSA, KPUCTAIUIM3ALUM, UCHAPEHUS H T. IL.).
BcenenctBue BbIACICHUS WIM TOTJOIICHUS TEIUIOTHI HU3MEHSETCS
TeMIEepaTypa U BO3HUKAET Pa3HOCTh TEMIIEPATYP MEXKIY PEAKTOPOM U
OKPY’KaIOLIEW Cpelloi, a B OMNPEACICHHBIX CIIy4yasX TEMIEPATypPHbIU
rpaueHT BHYTpHU peaktopa. PasHocTs Temmneparyp AT siBisercs: 1Bu-
KYIIEH CUIION TEITI00OMEHa.

[Ipr OTCYTCTBMHM TEILUIOOOMEHA C OKpPY>KAIoIIeH Cpeaoil XUMu-
YECKUN peakTop SBISIETCAS aduabamuveckum. B HEM Bcs Temora,
BbIJEJISieMasl WJIM TMOrJjolaeMas B PE3yJbTaTe XHUMUYECKUX IIpo-
IECCOB, PACXOIYETCSl HA «BHYTPEHHUI» TEIJIOOOMEH — Ha HATPEB WIIH
OXJIQXKJICHUE PEaKIIMOHHON CMECH.

Peaktop Ha3bIBaeTCs uzomepmuueckum, €CIM 3a CYET TEIUIO-
oOMeHa ¢ OKpY XKaroIiel cpeoil B HeM 00eCIeurnBaeTCs MOCTOSTHCTBO
TeMmnepaTypbl. B 3ToM ciiydyae B Jit00OM TOYKE peakTopa 3a CYET
TEMJI000MEHA TMOJTHOCTHI0O KOMIICHCUPYETCSI BBIJICJICHUE WM IOTJIO-
IICHUE TETUIOTHI.

B peaktopax ¢ npomeskcymounviM  mMenio8biM  pPeHCUMOM
TETJI0BOM A(PPEKT XUMHUUYECKOW peakIMi YaCTUYHO KOMIIEHCUPYETCS
3a CUET TEII0OOOMEHA C OKpYXKaloIlel Cpeioil, a YaCTUYHO BBI3BIBACT
U3MEHEHHUE TEMIIEPaTypbl PEaKIIMOHHOW CMECH.

Oco00 crenyer BBIACIUTH asmomepmuiecKue pPEaKTopbl, B
KOTOPBIX TMOJJIEpKAaHUE HEOOXOJUMOW TeMIepaTyphl Mpolecca
OCYILIECTBIISIETCS TOJIBKO 3a CUET TEIJIOThl XUMUYECKOTO Tpoliecca 06e3
UCIOJIb30BAHMST BHEITHUX UCTOYHUKOB dHEPruu. OOBIYHO CTpEMSITCS



K TOMY, YTOObl XHMHUYECKHE PEAKTOPHI, OCOOEHHO MPUMEHSEMbIC B
KPYITHOTOHHAKHBIX MPOU3BOJICTBAX, OBIIIM aBTOTEPMUUSCKHUMH.

Knaccupukanusa mo ¢pazoBomy CoCTaBy peaKIIUOHHON CMeECH.
PeakTopbl mjis TpOBEACHUS TOMOTEHHBIX IPOIECCOB TOPA3ACIIIOT
Ha ammapaThl U1 Ta30(a3HbIX U KUIKO(PA3ZHBIX peakiuil. AnmapaTsl
JUIsL TIPOBEACHUS TETEPOTCHHBIX TMPOIIECCOB, B CBOIO OYEpEb,
MOAPA3ACISIIOT HA Ta30KUIKOCTHBIE PEAKTOPhI, PEaKTOPHI IS
MPOIIECCOB B CHUCTEMaX «ra3 — TBEPAOE BEIIECTBO», <KUIKOCTH —
TBepaoe BeniecTBo» U Ap. Ocobo clieiyeT BBIICIUTh PEaKTOPHI JJIs
MIPOBECHUS T€TEPOTCHHO-KATATUTUUECKUX TPOIIECCOB.

Knaccupukanusa mo cnocody opranuszanuu npoiecca. [1o cro-
co0y opra"uzainuu mpoiiecca (crnoco0y MmojaBoja peareHToB U OTBO/IA
MIPOJIYKTOB) PEAKTOPHI MOAPA3IALISAIOT HA MIEPHOIUYECKUE, HETPEPHIB-
HO JIEUCTBYIOIIME U MOJTYHENPEPHIBHBIE (TIOJIYTIEPUOANYECKHUE).

B peaktope nepuooduueckozo Oeticméusi BCE OTAEIbHBIE CTAAUU
MPOTEKAIOT MOCJIEIOBATENIbHO, B pa3HOE BpeMs. Bce peareHThl BBOAST
B anmapaT J0 Hayaja peakiih, a CMeCh MPOJYKTOB OTBOJST IOCIE
OKOHYaHUS Tporecca. [IpoaomKUTETLHOCT PEAKIIUA MOXKHO H3Me-
PUTh HEMOCPEJCTBEHHO, TaK KaK BPEMs PEaKIMU U BpeMs MPeObI-
BaHMS PEarcHTOB B PEaKIMOHHOM oO0beMe OJMHAKOBHI. [lapameTpbl
TEXHOJIOTHYECKOTO TIpollecca B MEPUOIUYECKH JCHCTBYIOIIEM peak-
TOpPE U3MEHSIIOTCS BO BPEMEHHU.

Mexy OTaeabHBIMU PEaKIIMOHHBIMY [UKJIAMU B TIEPHOINYECKOM
peakTope HEeOOXOIMMO OCYIIECTBUTH BCIIOMOTATENIbHBIC OIEpaluu —
3arpy3Ky pEareHTOB W BBITPY3KYy MpoAyKToB. [IoCKOIBKY BO Bpems
ATUX BCIIOMOTATEJIbHBIX OMEpPAlMi HE MOXKET OBITh MOJYYECHO JOTIOJI-
HUTEJLHOE KOJMYECTBO TMPOAYKTa, HMX Hadudue OOYCIOBIMBAET
CHIKEHHUE TTPOU3BOAUTEILHOCTH MEPUOAUIYECKOTO PeaKkTopa.

B peakTope rHenpepwisnoeo oeticmsusi (npomoyrHom) BCe OTACIbHBIC
CTaJIW TPoIecca XMMUYECKOTO TPEeBpallieHus BelecTBa (moaavya pea-
THPYIOIINX BEIIECTB, XUMUUYECKasl PEaKIIys, BEIBOJI TOTOBOTO TPOIYKTA)
OCYIIECTBIISIIOTCS TTapaJlIeIbHO, OJTHOBPEMEHHO M, CJIE€JI0BaTENbHO, HE-
MIPOU3BOIUTENbHBIE 3aTpaThl BPEMEHU HA OMEpalldu 3arpy3kd U BbI-
Tpy3KH OTCYTCTBYIOT. [I0ATOMYy Ha COBPEMEHHBIX KPYIMHOTOHHAXKHBIX
XAMHYECKUX TPOM3BOJACTBAX, TIA€ TpeOyeTcs BHICOKAs IPOU3BO-
TUTEIBHOCTh PEAKIIMOHHOTO 000pYyIOBaHMs, OONBIIMHCTBO XWMHUYEC-
KHX PEaKIUi OCYIIECTBIIIIOT B HEMIPEPHIBHO JEHCTBYIOIIMX PEaKTOPaX.
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BpeMmsi mipeObIBaHUSI OTACIBbHBIX YACTHUI[ MOTOKA B HEMPEPHIBHO
JICHUCTBYIOIIEM PEaKTOpe, B OOIIEM ciydae, — clydaifiHas BeJIMdnHa. Tak
KaK OT BPEMEHH, B TEYEHHE KOTOPOTO IMPOUCXOIAUT PEaAKLHUs], 3aBUCUT
rIIyOMHa XUMUYECKOTO MIPEBPAICHUS], TO OHA OyIE€T pa3HOU JIJIsl YACTHI]
C pa3HbIM BpeMeHeM TMpeObiBaHusl B peaktope. CpemHsisi riyOuHa
MPEeBPAILICHUS ONPEICSETCS BUAOM (QYHKIUU pAcIpe/ICICHUS] BPEMEHU
npeObIBaHMSI OTACNIbHBIX YACTUIl, 3aBUCSIIMM, B CBOIO OYEpElb, OT
XapakTepa MEepEeMENINBAHUsI, CTPYKTYpPbl IMOTOKOB B alllapare W JJis
KaXXJ0r0 TUAPOAUHAMUYECKOTO TUIIA PEAKTOPA UHIAUBUAYAIbHBIM.

Peaktop nonymenpepwvignoco (noaynepuoouueckoco) oeucmeus
XapaKTEPU3yEeTCs TEM, YTO OJWH W3 PEAreHTOB IMOCTYIAET B HETO
HEMPEPBIBHO, a JPYyrOoMl — MEPUOAUYECKHA. BO3MOXKHBI BapUaHTBHI,
KOT/la PEareHThl MOCTYIAOT B PEAKTOpP HEPUOAUYECKH, a MPOIYKTHI
pEaKIMU BBIBOASTCS HEMIPEPHIBHO MM HA00OPOT.

Knaccupukanuss mnmo xapakrepy H3MeHEHUsl IapaMeTpoB
npouecca BO BpeMeHHM. B 3aBUCHMMOCTH OT XapakTepa U3MEHEHUS
[MapaMeTPOB IPOLIECCA BO BPEMEHU OJHU U TE€ KE PEAKTOPHI MOTYT
paboTaTh B CTAIHOHAPHOM M HECTALMOHAPHOM PEXUMAX.

PaccMOTpyUM HEKOTOPYIO IIPOM3BOJIBHYIO TOUYKY, HAXOIALIYIOCS
BHYTPU XMMHYECKOTO peakTopa. Pexxum pabOThl peakTopa Ha3bIBAIOT
CMAYUOHAPHBIM, €CIU TPOTEKAHUE XUMHUUYECKOW PEaKLUud B IPOU3-
BOJIbHO BHIOPAHHOM TOYKE XapaKTepU3yeTCs OAUHAKOBBIMU 3HAYECHUSAMHU
KOHIEHTPALMK PEAreHTOB WM MPOIYKTOB, TEMIIEPATYPbI, CKOPOCTU U
ApyruX MapameTpoB Mpoliecca B JIF0OOM MOMEHT BpemeHu. B cranmo-
HAapHOM PEKUME MTapaMETPhI TOTOKA HA BBIXOJIE U3 PEAKTOPA HE 3aBUCAT
oT BpeMeHU. OOBIYHO ATO MOCTOSHCTBO BBIXOHBIX MapaMeTpoB oOecte-
YMBAETCS IOCTOSHCTBOM BO BPEMEHM MApPAMETPOB HA BXOJIE B PEAKTOP.

Ecnau B mpou3BOJIbHO BHIOPAaHHON TOYKE MPOUCXOMSIT U3MEHECHUS
[MapaMeTPOB XUMHUYECKOTO IIPOLIECCA BO BPEMEHU MO TOMY WJIM HHOMY
3aKOHY, PEXUM pabOThl peakTopa HA3bIBAIOT HEeCMAYyUOHAPHBIM.
HectaumonapHplii pexxumMm sBisercs Ooisiee oOmmM. CTalnroHapHBIN
PEKUM BO3MOKEH JIJIsI HENPEPBIBHO JACUCTBYIOIIMX MPOTOYHBIX peaK-
TopoB. Ho gaxke 3TH peakTopsl pabOTaIOT B HECTAITMOHAPHOM PEXUME
B MOMEHTBI UX ITyCKa U OCTAaHOBKHU. HecTarmoHapHbIMU SIBJISIFOTCS BCE
MEPUOJUYECKUE TPOLIECCHI.

Hecmayuonapuvle peaxmopsvl XapaKTEPU3YIOTCS TOJIOKUTENb-
HbIM WJIH OTPHUIATEIIbHBIM HAKOIUICHUEM BEIIECTBA WJIM SHEPIUU B

8



peaktope. Hampumep, nins NepuoAMYECKOrO PEaKTOpa XapaKTEPHO
MOJIOKUTENBHOE HAKOIUIEHUWE MPOJIYKTOB PEAKIMU U OTPULATEIIBHOE
HakoruieHue (yObLIb) UCXOJIHBIX peareHToB. [Ipu mpoTekaHuu B TaKOM
peaKkTope 3K30TEPMUYECKON peaklM B OTCYTCTBUE TEIIOOOMEHA C
OKpYy’Kalomen cpeao OyAeT MMeTh MECTO HAKOIUICHHE TEIJIOTHI
(3HEPTHUM), KOTOPOE MPUBEJIET K POCTY TEMIIEPATYPHI.

Cmayuonaphvie npomounvle peaxkmopsvl NPOILIE ST MOJEIUPO-
BaHMs (OMUCHIBAIOTCS Oo0Jiee MPOCTHIMH YPABHEHUSIMU); MPOTEKAro-
1€ B HUX IPOLIECCHI JIEr4e aBTOMaTU3UPOBATb.

HecrannoHapHOCTh Ipoliecca B peakTOpe, €CTECTBEHHO, BHOCHUT
OTpeJICTICHHBIE YCIOKHEHUS U B ONMCAHUE PEAKTOPa, U B YIPABJICHUE
€ro padoTol, OAHAKO BO MHOTMX CIIy4asiX HECTAllMOHAPHBIE PEKUMBI
TEXHOJIOTUYECKUX MPOLECCOB, MPOTEKAOIIMX B XUMHUYECKUX PEAKTO-
pax, Jerde npuOIN3UTh K ONTUMAJIbHBIM.

Kanaccupukaumss mo KOHCTPYKTHBHBIM XapaKTepUCTHKAM.
XUMUYECKUE PEaKTOPbl OTIUYAIOTCA APYr OT APYra M Mo psigy KOH-
CTPYKTUBHBIX XapaKTEPUCTUK, OKA3bIBAIOIIUX BIUSHUE Ha pacyeT U
U3rOTOBJICHUE anmnapaToB. [lo 3ToMy mnpuHIUIY KiIacCU(pUKALIUU
MOXHO BBIICJINTh TAKHUE THUIIBI PEAKTOPOB: E€MKOCTHBIE PEAKTOPHI
(aBTOKJIaBBI; PEAKTOPBI-KAMEPBI; BEPTUKAIbHBIE U TOPU3OHTAIbHBIC
UWJIMHJIPUYECKUE KOHBEPTOPHI U T. I1.); KOJIOHHBIE PEAKTOPHI (peak-
TOPBI-KOJIOHHBI HACAJI0YHOI'O U TAPEJIbYaTOro THUMA; KATATIUTUYECKHUE
PEaKTOPhl C HEMOABMIKHBIM, JBHXYIIUMCS M TICEBIAOOKUKEHHBIM
CJIOEM KaTalu3aTopa; MOJIOYHBIE PEAKTOPbI); PEAKTOPHI THUIA TEIJIO-
OOMEHHHMKA; pEeaKTOpbl THINA PEAKIMOHHOW Tieun (IIaxXTHBHIE,
MOJIOYHBIE, KAMEPHBIE, Bpalllatoluecs MeUn U T. 11.).

3. KOHCTPYKTUBHbLIE 35IeMEHTbI
XUMUNYECKUX PeaKTOpoB

Bbiennm CTpyKTYpHBIE 2JIEMEHTBI, XapaKTepHbIE ISl BCEX peak-
TOpOB. B peakTop 3achlllaHO HECKOJBKO CJIOEB Karajiu3zaTopa, e
MPOTEKAET XUMHUYECKasi pPeaklus. ITO peakyuoHHas 30Ha 1, uMero-
niasicss BO BceX peaktopax. McxoaHas peakiMOHHAs CMECh MOAaeTCs
yepes BepxHui mryiep. YToObl ob6ecneuynTh OJJHOPOTHOE TTPOXOXKIe-
HUE Ta3a 4yepe3 PEaKUMOHHYI 30HY, YCTAaHOBJICH pPaCIpE/ICIUTEIb
oToKa. ITO ycmpoiicmeo 6soda 2. B peakTope 2 Ha puc. 2 pacmpe-
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JIenuTeNneM rasa sBisercs 0apoorep. K cmecurenssM npeabsBiastOTCS
ocoOble TpeOOBaHUS O0ECIEUYUTh OJHOPOJHBIM KOHTAKT PEareHTOB.
Mexy nepBeIM (CBEPXY) U BTOPBHIM CIOSIMH B CMECHUTENE 3 CMEIIIU-
BAIOTCS JIBa IMOTOKA — IMOCJIE TIEPBOTO CJIOS U JI00aBISIEMBbIN XOJOHbBIN
ra3, a mociie BTOPOro cjiosi moMmenieH TemiooomMeHHuK 4. IIpoayKThl
BBIBOJATCA 4Y€pPE3 BBIXOJHOE YCTPOMCTBO 5. BO3MOXKHBI yCTpOuCTBa
paszeneHus MoTOKOB.

Puc. 2. CtpykrypHBI€ 351IeMEHTHI peakTopa: 1 — peakiMoHHas 30Ha;
2 — yCTPOMCTBO BBOJA PEAKIIMOHHOW CMECH; 3 — CMECUTEITb;
4 — TerI000OMEHHHK; 5 — BBIXOJIHOE YCTPOMCTBO; XTI — XOJIOAHBIN T'a3;
T — reruionocurenb; M u 11 — HCXOIHBIM U KOHEYHBIN MIPOIYKTHI COOTBETCTBEHHO

HeognopognocTu pacnpenesieHMsi MOTOKa MO0 CEYEHUIO
peakrTopa. BXOIHOM MOTOK HE pacHpeicisieTcsi PaBHOMEPHO IO
CEUYEHHUIO, U YaCTH 00beMa PEaKIMOHHOW 30HBI pabOTAIOT HE B OJU-
HAKOBBIX ycCIOBHUAX. M30exkaTh 3TOr0O MOXXHO YCTaHOBKOH cCIie-
IUAJIBHBIX pPACOPEACIUTENEH, HEKOTOPHIE M3 KOTOPBIX MOKAa3aHbl Ha
puc. 3.

10



Puc. 3. PaCHpCI[CJII/ITeJII/I IMIOTOKOB B XUMHUUYCCKHUX PCAKTOPAX

M3BecTHO, YTO BBIXOJsIAs U3 TPYObl CTPys pacUIupsieTcs C
yrJioM packpeiTus 12°. UtoObl 00ecnieuuTh paBHOMEPHOE paclipe/iene-
HUE BEIECTBa MO CEUYEHHIO PEaKTOpa, HEOOXOJUMO HUMETh OYECHb
JUIMHHBIA ~ KOHYCOOOpa3HbIi TEepexoJ OT BXOJHOr0 MarpyOka
(puc. 3 a). Ero ninvHy MOXXHO pacCuMTaTh, YYUTHIBAs, YTO OTHOIIEHUE
TMaMETPOB alapaTa W BXOJHOIO TMaTpyOKa paBHO MATH U Oosee.
[ToaTOMYy ycTaHaBIMBAIOT WM «OTOOMHYIO» IuacTUHy (puc. 3 0),
pa30oMBAIONIYI0 BXOJIHOW MOTOK, WJIH CHUCTEMY KOHYCOB (puc. 3 B),
pacrpeeNaIonuX MOTOK M0 CEYEHUI0, WA TPOGUIUPOBAHHYIO CETKY
(puc.3 1), MO KOTOPOW MOTOK IUIABHO PACTEKAETCAd IO CEYCHUIO
anmapara. Jlaxxe OokoBo BBoja (puc.3 1) HE TrapaHTUPYET
paBHOMEPHOTO pacmpeneneHus. B Mecte pe3koro M3MEHEHUs
r€OMETPUU TPOCTPAHCTBA, B KOTOPOM JBHKETCA MOTOK (OOKOBOIA
BBOJI B CTEHKE amrapara), NPOUCXOJUT OTPHIB MOTOKA OT CTEHKH.
OO6m1as sHEprusi MOTOKA COCTOUT U3 KUHETUYECKOW IHEPrUu CTPYHU U
CTaTUYECKOro AaBiieHHs ee. [I0CKoJIbKy CKOPOCTh M, COOTBETCTBEHHO,
KUHETUYECKas SHEPrusi CTPyH OOJbIINE, CTATUYECKOE ABJICHUE €€
Majo. IIpeoGmamatoT cuiibl JaBJICHUS CO CTOPOHBI OKpPY>Kalolleu
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Cpedbl, U BO3HUKAET TEUEHUE B CTOPOHY cTpyu. M ecim Bmanu ot
BXOJHOTO MaTpyOKa, T/Ie CTPYsl «yCIOKaWBAETCs», ABUKEHHUE MOTOKA
OyJleT HampaBJICHO K BBIXOJY M3 ammapara, y BXOJHOro mHaTrpyoka
CKOpPOCTh TMOTOKa MOXET OBITh HalpaBjieHa Jaxe B O0O0paTHYIO
CTOpOHY (Mpouiib CKOPOCTEH IO CEYEHHUIO ammnapara IOKa3aH B
HWKHEW dvactu puc. 3 1). Heobxoaumbl yCcTpONCTBA, CMSITYarolue
OTpUIIATEILHOE BIUAHUE OTPBIBHBIX TeueHud. Hampumep, Hamo
UCKJTFOYUTH MOPOT y BXOJHOTO MaTpyOKa.

JIns pacnipeiesieHus )KUAKOCTA MTPUMEHSIOT TaKKe PABHOMEPHYIO
€e pazjayy Mo CHCTEME JOTKOB CO CTPOTHM MOAJACPKAHUEM YPOBHS
KUIKOCTU B HUX (pHC. 3 B, €) WIH [0 CUCTEME TPYO C MEPEMEHHBIM
(yBenm4uBaroIUMCsl) pasMepoM otTBepctuid (puc. 3 k). Ilocnennee
CBSI3aHO C YMEHBIIIEHUEM HEPTUM IMOTOKAa MO MEpPE BBITEKAHUS €ro
gacTu. To ke mpUXOoAUTCA JeiaTh MPHU pacHpeieCHUM Taza yepes
OOKOBYIO TOBEPXHOCTH TPYO, HarIpuMep npu O0apooTaxe (puc. 3 3).

CMmemnenne mOTOKOB, Ka3alnoch Obl, Oojnee mpoctas 3agaya. Ho
JIBa TIOTOKA, HAIIPaBJICHHBIE B OJIHY TPyOy, MEpeMeIIatoTcs Ipu Typ-
OyJICHTHOM TE€YEHHMHM Ha paccTtosHuu 12, a To u 20 xkanuOpoB (aua-
METPOB) TPyOBI. DTO, BO-TIEPBBIX, CBI3aHO C OOJBIIMMHU 3aTpaTaMH.
[IpencraBpTe cebe, 4TO MEXIy CIOSMH KaTajlu3aTopa peakTopa
okuciieaus: SO, peakiMoOHHAasi CMECh OXJIAXK/1a€TCsl BBOJOM XOJIOJTHOTO
raza. /luamerp peakropa 12 M. M0XHO OIIEHUTbH, YTO JJISI CMEIICHUS
MOTOKOB moTpedyeTrcs pacctosiuue 6onee 150 M. Bo-BTophIxX, cMmenu-
BacMbI€ BEIIIECTBA MOTYT OOpa30BBIBATh B3PHIBOOMACHYIO CMECH
(aMMHaK ¢ BO3AYXOM B MPOU3BOJICTBE a30THOW KHUCIOTHI, YIJIEBOJO-
POJIbI C BO3JyXOM BO MHOTHX IpOIlECCaX OPraHMYEeCKOro cuHresa). B
KaKHUX-TO YacCTsIX MOTOKA JIO0 MOJHOTO NEPEMEIINBAHUS MOTYT JIOKAJIb-
HO 0OpPa30BBIBATHCS B3PBHIBOOTACHBIC KOHIICHTPAIIMH, YTO, €CTECT-
BEHHO, HEJOMYCTUMO. B-TpeThux, J0 MOJHOTO CMEINIEHUS MOTOKOB
JIOKAJIbHO MOTYT CO3/1aBaThCsl YCIOBHS JIJIsI HEXKEIATEIbHBIX peaKivil.
Hanpumep, mpu CcMeNieHHH TOpsYero mapa ¢ YIJIEBOJOPOJaMHU B
IpoIeccax UX JEeTUIPUPOBAHUS JTOKAIbHBIE TIEPErPEBHI, TTOKA BEIIECT-
Ba HE MEPEMEIIAIOTCS M TEeMIepaTypa IMOTOKAa HE BBIPOBHSETCH,
MPUBEAYT K KPEKUHTY YTIJIEBOJOPO/IOB.

YCKOpUTh CMEIICHUE MOTOKOB (IIPHMEPHI IIPUBEACHBI Ha PHC. 4)
BO3MOXHO TPOPUIMPOBAHUEM ra30X0Jla B MECTE BBOJA MOTOKA (Tpy-
0a Bentypu — puc. 4 a), MHXEKIIMEeH OJHOTO CKOPOCTHOI'O MOTOKAa B
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npyro (puc. 4 0), yCTaHOBKOM CHEIUATbHBIX YCTPOWCTB JJIsi DHEP-
TUMYHOTO, HAllpUMEpP B BUXPEBOM IMOTOKE, MepeMenirBaHus (puc. 4 B,
r), MOJIaueil BCTPEUHBIX MOTOKOB (puc. 4 ). Xopollue pe3yiabTaThl Ja-
I0T TaK Ha3bIBaeMbI€ cTaTUUEeCKHEe cMecutenu (puc. 4 €). B mocinennem
npuMepe B TpyOe YCTAaHOBJIEHBI B Psifi BAHTOOOpa3HbI€ BCTABKHU.

Puc. 4. CmecuTeny NOTOKOB B XUMUYECKUX PEAKTOPAX

Kaxnas u3 HUX 3aKpydHMBaeT MOTOK B Pa3HbIe CTOPOHBI MOOYE-
penno. [laxe nHecMmemmuBaromuecs ¢asbl B TAKOM YCTPOUCTBE HE pac-
crnauBarorci. [logadya peakiiMOHHOW CMECH B PEAKTOP C MELIAIKON HE
rapaHTUPYET OTCYTCTBUA JIOKAJBbHBIX KOHIICHTPAIIMOHHBIX HEOJHO-
ponHocTel. Pa30OpbhI3ruBanue JKUIKOCTH depe3 (HopcyHKY (puc. 4 k)
CO3JIa€T PACIHPEACICHHBIA MHOTOTOYECYHBIM BBOJI PEAareHTa U UHTCH-
CHUBHOE €r0 IepEMEIIMBAHUE C OCHOBHOW MacCOM B armapare.

4. PeaKkTopbl ANl TOMOreHHbIX NPOLEeCCOoB

['OMOTreHHBIE MPOIECCHI, T. €. MPOIECCH, MPOTEKAIOIIUE B OTHO-
ponHol cpeae (KUAKHE WM Tra3o00pa3Hble CMECH, HE HMMEIOIINE
MIOBEPXHOCTEH pas3jesa, OTACISIONINX YacTH CUCTEM JIPYT OT JIpyTa),
CPaBHHUTEIHLHO PEAKO BCTPEUAIOTCS B MPOMBIIIJICHHOCTH.

YCeTpoiicTBO peakTOPOB ISl MPOBEACHUS TOMOTEHHBIX ITPOIIECCOB
IPOIIe, YeM YCTPOWCTBO PEAKTOPOB JUISI TE€TEPOTCHHBIX IPOIECCOB,
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BBUJIY JIETKOCTU TepeMennBanus. Bce peanbHble anmapaThl 3aHUMA-
10T IPOMEKYTOYHOE TOJIOKEHUE MEXKIY anmnapaTaMy UAeaIbHOTO BbI-
TECHEHUS U MOJHOTO CMelleHus. JIBiKyllasi cuiia mnpolecca B peajib-
HBIX PEaKTOpax MEHbBIIE, YeM B PEAKTOpax HJCaIbHOTO BBITECHEHUS.
CrnenoBaTeiabHO, B peakTOpax Jjisi TOMOTEHHBIX IPOIIECCOB Iepeme-
IIMBaHUE HEOOXOJMMO YCWJIMBATh TOJBKO JIO MEpPEXoja mpolecca u3
nuhy3noHHON 001aCTH B KHUHETUUECKYI0, JabHEUIIIEE KE YCUIICHUE
NepeMEeIIMBaHUS CHIKAET CKOPOCTh Mpoliecca. B HEKOTOPBIX ciydasx
ObIBa€T HEOOXOJUMO YCUJICHHE TMEPEMEIIMBAHUS U B KUHETHUYECKOU
o0JlacTH, HAIPUMEDP JJIsl yCTPAHEHHSI MECTHBIX NIEPETPEBOB PEAKIIMOH-
HOW CMecH, IJIs YCHJICHUs TEIUIoNepeaayd MEXAy pPeaKIMOHHOM
CMEChI0O U TEIUIOOOMEHHBIMU MOBEPXHOCTSIMU U T. II. KOHCTpyKIuu
PEaKTOPOB 3aBUCST OT XapaKTepa cpebl (ra3, )KUAKOCTD), TapaMETPOB
poIecca U CBOMCTB COCAMHEHUM, YUaCTBYIOIIMNX B PEAKITUIX.

JI71s1 ra30BbIX TOMOTE€HHBIX MTPOILECCOB MPUMEHSIOTCS B OCHOBHOM
KaMepHble U TpyOuaTble peakTopbl. [y cMemieHus rasa npuMeHs-
IOTCSl CPABHUTEJIBHO MPOCTHIE YCTPOMCTBA: COILIO, IAKEKTOP, HEHTPO-
O€XXHBII JTAOMPUHTHBIN, KacKaJHbIM cmecutens U aAp. Haubonee tu-
NUYHbIE W IIHPOKO TPHUMEHSAEMBbIE amnmapaTbl [Ji1 MPOLECCOB B
ra3oBoii ¢ase:

1. KaMepHble peakTOpbl C 3KEKTOPHBIMUA CMECHUTENISIMU Ta30B U
napoB. Hanpumep, neus 11 cuHTe3a xjopoBogopona (puc. 5); dop-
CYHOYHas MeYb JJIsl COKUTAHUS CEPBI, TIEUb JIJI1 TEPMOOKUCIUTEIHHOTO
KPEKHWHIa METaHa.

2. KamepHbIil peakTop ¢ LEHTPOOEKHBIM IMEPEMEIINBAHUEM TIa-
30BON cMecu (puc. 6) mo pexumy paboThl OJM30K K IOJTHOMY
CMEILIECHUIO U U30TEPMHUYECKOMY THITY.

3. TpyOuathelii peakTop C TEIIOOOMEHOM MEXAY IBYMs Ta3zamu
paboTaer Mo peXuUMy BBITECHEHHS (pHUC.7). DTOT peakTop MOJu-
TEPMHUYEH.

4. PeakTopsl TUNIA «TpyOa B TPyOE» C BOJASIHBIM WJIU JPYTUM KU/~
KOCTHBIM OXJaXJIECHUEM WIM HarpeBoM (puc. §) paboTaroT Mo MpuH-
IIUITy WJICaJIbHOTO BBITECHEHMs. PeakTopwl Tuma «tpydba B TpyOe»
MOJIMTEPMUYHBI U OOBIYHO MCIOJB3YIOTCA JUJIsl peakiui, mportee-
KalomuX ¢ 00JbIIUM TeI1oBbIM 3 dexTom. KonmmuectBo TpyO, pacno-
JOKEHHBIX JPYr HaJ JPYrOM W COEJUHEHHBIX KOJEHAMH, MOXKET
nocturate 15 u OoJjiee; OHM COCTaBISIIOT CeKIUio. B peakropax
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OOJIBIIIONW MOIIHOCTH YCTAHABIMBAIOTCS JECATKU CEKIUW, padoTaro-
IUX TapauieIbHO U 00beTMHEHHBIX KOJIJIEKTOPAMHU.

6
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Puc. 5. Cxema ropesnku neuu JJisi CHHTE3a Puc 6. KamepHhbpiii
XJIOpoBoiopoAa: 1 — TpyOKa ajisi CHHTE3a XJI0pa;  PEakTop C LEHTPOOSKHBIM
2 — TpyOKa Jij1s1 BBOJIa BOJIOPOAA; nepeMeIMBaHuEM
3 — IMHACOBBIN HAKOHEYHUK T'OPEIIKH; ra3oBOU CMeCHU

5 — 3ananpHBIN JIIOK; 6 — CMOTPOBOM HITYLIEP C
KBapLEBBIM CTEKIJIOM
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Puc. 7. KoxyxoTpyOHBbIil peakTop ¢ TEIUI00OMEHOM: 1 — KOXKYX ¢ IByMS
IHUIIAMU; 2 — TpyOHas pemieTka; 3 — TpyOKu
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Puc. 8. Cxema TpyGuaroro peakropa tuma «rpyda B TpyOe»: 1 — BHyTpeHHSA
TpyOa; 2 — BHewHss TpyOa (pydaiiika); 3 — KOJIEHO

JInst AKUJIKOCTHBIX TOMOTE€HHBIX MPOLIECCOB MPUMEHSIOTCS peak-
TOPBI C PA3JIMYHBIMU MEPEMENIUBAIOIIAMU YCTPOMCTBAMHU MEXaHUYEC-
KOro u nmueBMatuueckoro tuna. [ nossimenus KIIJ (Beixona mpo-
JyKTa) UCIOJIb3YIOT MPSMOTOYHBIC anmaparbl OOJIBIION NJMHBI, OaTa-
pEH W3 HECKOJIBKMX PEAKTOPOB, & TAKKE MHOTOCECKIIMOHHBIE arapa-
Thl, B KOTOPBIX CTEIECHb MPEBPALICHUSA BO3PACTAET C YBEIUYCHUEM
yucaa cekiui. PeakinmoHHbIE amnmaparthl CHA0XEHBI TEMI00OMEH-
HUKaMHU (pyOaniku, 3MEeBUKH) JJ1s1 TOJBOJIA UM OTBO/Ia TETIOTHI.

[[InpokO MPUMEHSAIOTCS PEAKTOPHI C PA3IMYHBIMHA BHJAAMH MEXa-
HAYECKUX MEIIAJOK U JPYTMMH THUIAMH TMEPEMEIIMBAIOIIUX YCT-
pOMCTB, 00EeCEUNBAIOIIUX PEXKUM, OJM3KUI K MIOJJHOMY CMEIIEHUIO.

B kadecTBe mpuUMEpOB CIEAYET yKa3aTb PEAKTOPHI CMEILICHUS C
MPOIEJJIEPHON MelaIKon (puc. 9), MHEBMAaTUYECKUM I€pEeMEIINBa-
HueM (puc. 10), co CTpyWHO-3KEKTOPHBIM cMelieHueM (puc. 11).

B ycraHoBKe CO CTPYMHO-2’)KEKTOPHBIM CMEIIEHHUEM TEII000-
MEHHUK MOXET CIYXUTh XOJIOJWJIbHUKOM WJIA TI0JIOrPEBATEIIEM.
BcnencrBue mnepeMemmBaHUsS 3TH  PEAKTOPbl M30TEPMUYHBL.  J{J1d
noBbeiieHua KIIJ[ ucnosb3yercs Kackaj peakTOpOB C MEMIAIKAMU
WJIU CEKIIMOHUPOBAHHBIE PEAKTOPHI C MEIIAIKaMH MU 0€3 MEIIajoK.

KonoHHbie peakTopbl OOBIYHO MPEICTABISIOT COO0M BHICOKHE ITH-
JUHJIPBI, B KOTOPBIX MOTYT OBITh YCTAHOBJICHBI TEIJIOOOMEHHBIC 3Jie-
MeHTHI. [loJible KOJTOHHBI PadOTaIOT MO MPUHIIUITY UEaTIbHOTO BBITEC-
HeHusA. [ mepeMemumBaHus PEaKIMOHHOM CMECH W BBIPABHHUBAHUS
TEMIIEPaTypPhbl YACTO MPUMEHSIOT HACAJKY, HEPEJIKO KOJIOHHBI CEKIINO-
HUPYIOT Tep(POpUPOBAaHHBIMU pEHIETKAMU WU PA3JESAIOT Mepe-
ropojkamu (puc. 12).
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Bode

Puc. 9. PeakTop ¢ nporneniepHoit Puc. 10. PeakTop ¢ mHEBMaTU4YE€CKUM
MeIankoii: 1 — Bam; 2 — Memanka;  mepeMermBaHueM: | — BBIXO/ BO3IyXa U
3 — BoJsiHas pyOarka 3arpyska KuJaKocTu; 2 — 6apooTep;

3 — BBIXOJI MPOJIYKTa
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Puc. 11. YcranoBka co cTpyiiHo- Puc. 12. PeakTop ¢ neperopoakamu
UPKYJISILIMOHHBIM CMEIICHUEM:
1 — peakTop CTpyHHO-3KEKTOPHOTO
CMEIIEHUS; 2 — MPUEMHUK;
3 — TeI000MEHHHK
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HempepblBHO  IEUCTBYIOLIME PEAKTOPBI IPOTOYHOTO  THIIA
paboTaroT MO MPUHIUIY HJEAJLHOTO BBITECHEHHUS IMOJ00HO
peakTopaM JJisi TOMOI€HHOTra3oBbIX IMpoleccoB (cMm. puc. 8). Tak,
HENPEPBIBHO JICMCTBYIOLIUMKA MPOTOYHBIM PEAKTOP JI1 THUAPOJIU3A
TUXJ0OpITaHa uUMeeT JMHy TpyO okosio 1 kM. Tombko mpu Takoi
JUTMHE 00ecIeuyrnBaeTcsi HE0OX0JMMOE B3aUMOJICHCTBUE PEaKIIMOHHOMN
CMECH U JIOJKHAS TEIUIOO0TAava.

Jlnss  paboThl  TOJ  JaBJICHUEM  IPUMEHSIOT  aBTOKJIABBI
MIepUOIMYECKOTO JieiicTBusA (puc. 13).

), @

l |7
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|.— <+

Puc. 13. ABTOKIJIaB IEpUOANYECKOr0 NeUCTBUS: 1 — Kopmyc; 2 — peaKLIMOHHBII
cocyn; 3, 4 — TpyOBbI; 5 — KpbIIIKa

5. PeakTopbl ANS reTeporeHHbIX
HeKaTanuTU4ecKnx npoueccoB

['eTeporeHHble XMMUKO-TEXHOJOTHYECKUE MPOLECCHl OCHOBAHBI
Ha pEaKIMIX MEXIY pearcHTaMu, HaxOMIIMMHUCS B pa3HbIX (azax.
BOJIBIIMHCTBO MPOMBINUIEHHBIX XUMHUKO-TEXHOJOTHYECKUX MPOIIECC-
COB OTHOCHUTCSI K reTeporeHHsIM. OrpoMHOE pa3HOOOpa3ue reTeporeH-
HBIX TPOIECCOB 3aTPYyAHSET UX KiaccubUKaIui. B cOOTBETCTBUU C
NPUHATON KjaccuUKaIluel HEKaTaIUTUYEeCKHE TeTepOreHHbIE MPOo-
IeCChl JENAT Mo (Pa30BOMY COCTOSSHHIO PEAareHTOB Ha IPOIECCHl B
cucteMax I — K, X-T, I'=Twur. m.
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5.1. Cucmembli «2a3 — xudkocmb> (I — XK)

[Iporieccel, OCHOBaHHBIE Ha B3aUMOJCHCTBUM Ta3000pa3HBIX H
KUJKUX PEareHTOB, ITUPOKO HCIOIB3YIOTCS B XUMHYECKOH M CMEXK-
HBIX C HEeW oTpacysix mpombinuieHHOCTH. K TakuM mpoiieccaM OTHO-
csATCsl adcopOuust U JecopOIus ra3oB, UCHApEeHUE KUJIKOCTEH, mepe-
rOHKa JKMAKMX CMece (IUCTULIALUS W PEKTUUKAIM), MTUPOJIU3
KUJKOCTEH C MCHApPEHUEM MPOJYKTOB MHUPOJIU3A, ACCOLMAIUs Ta30-
BBIX MOJIEKYJ C 00Opa30BaHHEM >KHIKOCTEH, MOJMMEpU3aIis B razo-
BOM (haze ¢ 00pa3zoBaHUEM KUJIKUX MOJIUMEPOB U T. II.

B xumnueckux rereporeHsbix mpoueccax [I'— XK peakuum mpo-
TEKalOT B OCHOBHOM B YKUJKOU (haze, MpudeM peakiluu MpeIiecTBYET
JOCTaBKa razoo0pa3Horo pearenra aud@ysueit ero B raze u pacTBope-
HueM B xuakoctu. [ns cucremsl I'— XK nHaunbonee xapakTepHbI
a0COPOIMOHHBIE U JIECOPOITMOHHBIE TTPOIECCHI.

Abcopbyueri Ha3bIBAeTCSl TOTJIONIEHWE Ta3a (WM KOMIIOHEHTA
ra3oBOM CMECH) KMIKOCThIO ¢ 0Opa3oBaHueM pacTBopa. Eciau abcopo-
ISl COTIPOBOXKIAETCA XUMUYECKUMHU PEAKIUAMH B KUIKOU (aze, TO
TaKHe MPOIECChl Ha3bIBAIOTCSI XEMOCOPOITMOHHBIMHU.

Ilecopoyus — mponecc, oOpaTHbIA aOCcoOpOIMM, 3aKIOYaeTCsl B
BBIZICJICHUM W3 JKUJKOCTH PAcCTBOPEHHOTO B HeW Tra3a. B TexHuke
necopOMsi MHOTAa Ha3bIBaeTCs OTroHKOM. [Ipu mecopOiuu (OTroHkKe)
Nepexo/il KOMIIOHEHTOB M3 PacTBOpa B Ta3 MPOWCXOJHWT WM BCIICI-
CTBHME HArpeBaHMsS XUIKOCTHU, WIM B TMOTOKE HWHEPTHOIO rasza WM
BOJISTHOTO Tapa.

PeakTopbl /sl IPOBEACHUSI TETEPOTSHHBIX IPOIIECCOB B CUCTEME
[' — K He uMerT XapaKTepHbIX OCOOEHHOCTEN U CIIy’KaT TUIIOBOM am-
napaTypoi, B KOTOPO Ha XMMHUYECKHUX 3aBOJaX OCYIICCTBIISIOT TaAKKe
dbuznyeckue MacCoOoOMEHHBIE TPOIECCHl U onepanuu — (U3NIECKYIo
abcopOmuio u JecopOInio, WCHapeHue, MUCTWIIALIHNI0 U pPeKTudH-
Kaliio, MPOMBIBKY Ta30B, TemiooOMeH. B Takux ke peakTtopax
OCYIIECTBIISIOT M XEMOCOPOIIMOHHBIE TIPOIIECCHl (HAapUMeEp, B TIPOU3-
BOJICTBE COJIbl, MUHEPAJIbHBIX KUCIIOT, Psiia OPTaHUYECKHUX BEILIECTB).

KonctpyktuBHoe odopmienue peaktopoB I'— XK omnpenensiercs
MPUHATHIM METOJOM Pa3BUTHS TMOBEPXHOCTH KOHTaKTa Ta30BOH U
KUJKOM (a3, T. €. IPUEMOM YBEIMUYCHUS TOBEPXHOCTH KHUIKOU (ha3bl.

B mieHOYHBIX peakTopax C HacaJkoil (KOJOHHAX C HacaJKOMN)
(puc. 14) KuUAKOCTHh pacmpeAcssieTcsl Mo MOBEPXHOCTH HACATOYHBIX
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TE€JI TOHKOW IUICHKOW M CTEKAET BHHU3 MPOTUBOTOKOM B3aWMO-
JNIEUCTBYIOLIEMY C HEM ra3zy. UHorna npuMeHsieTcst psiMOTOK.
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Puc 14. baiins ¢ HacaaKou: Puc. 15. Cxema yctpoiicTBa
1 — pa30peI3ruBaTeb KUJIKOCTH;  0apOOTaKHOTO PeakTopa C KOJIMaYKOBBIMU
2 — Kopmyc; 3 — KOJIOCHUKOBAsI TapeIKaMy U BHYTPCHHUMHU TIEPEITMBAMHI
peuieTka; 4 — HacaJika (KOJIbIa) (a) 1 ¢ cuTyateiMu Tapenkamu (0):

1 — xonmaykoBas Tapelka;
2 — nepenuBHas TpyOa; 3 — KOJIMAYOK;
4 — matpyOoK Jutsl Ta3a; 5 — curyaras
Tapenka (peuerka); 6 — CAIMBHOW MOPOT

PeakTop COCTOMT U3 KOJOHHBI, KOJOCHHUKOBOW PEIIETKH,
MOAACPKUBAIOIIEH HACAJIKy, HACATKH U OPOCHTEIHHOIO YCTPOMCTBA.
Hopmanbhas pabota peakTopa 3aBUCUT OT BbIOOpa Hacaaku. HeoOxo-
IUMO, 4YTOObI OHa oOiagana OOJBIION YACILHOM IMOBEPXHOCTHIO,
OOJIBIIMM CBOOOJHBIM 00BEMOM, OblJa JIETKOW, MEXaHWYECKH MpOod-
HOU u nemeBoi. Kpome Toro, Hacajka JOKHA OKa3bIBaTh MUHUMAJIb-
HOE COMPOTHUBJICHHE IIOTOKY Ta3a M XOPOIIO CMayuBaTbCS KUJI-
KOCThIO. [I[puMEHsIIOTCS HacaJKu pa3audHON (POPMBI: KOJIbIIA U3 CTAJIH
WM KEpaMUKU C pPaBHBIMM pa3MepaMH BBICOThI M BHEIIHEro JIua-
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Metpa. s uHTeHCuUKanu padoThl peakTopa YBEJIMYUBAIOT CKO-
POCTH MOTOKOB Ta3a W KUAKOCTH U MPUMEHSIOT CIELUAIbHbIC THUIIbI
HacaJoK (CIupayibHbIe, CEIJI000pa3Hble, IUIOCKOMNapaieIbHbIC),
oOJsajiaronue OOJIBIIUM CBOOOJHBIM OOBEMOM M MajbiM THUJIPaB-
JUYECKUM COMPOTUBICHUEM U TIO3BOJIAIONIME MPUMEHSITH OoJiee
WHTEHCUBHBIE peXUMbl. HacajgouHble KOJIOHHBI — HamboJyiee pacrpo-
CTPaHEHHbIE PEAKTOpPbl sl a0COPOLMOHHO-/IECOPOIIMOHHBIX TPO-
IIECCOB, UX IIMPOKO MPUMEHSIOT B MPOM3BOJCTBE CEPHOM KHCIIOTHI,
a30THOM KHCJIOTBI, TpU MepepadOTKEe KOKCOBOTO rasza, B pslie
MPOIECCOB OPraHUYECKOr0 CUHTE3a U T. 1.

bapOoTaxHsiii peaktop (puc.1l5) MoxkeT UMETh OT OAHOU [0
HECKOJIbKMX JECATKOB KOJIAYKOBBIX WJIM CUTYATBIX TapEIOK B 3aBU-
CUMOCTH OT xapakrepa npouecca I' — XK, ot 3amannoro KII/I peakropa
u TpedyeMoi ceeKTUBHOCTU. Ha Kakaoi Tapenke MpOUCXOIUT JHC-
NEePrupoBaHre Ta3a B 00bEME JKHUJIKOCTU IyTeM OapOoTaxa, T. €.
MPONYCKAHUs MYy3bIPHKOB raza 4epe3 CJIOW KUJKOCTH, MPOTEKAIOIIEH
no tapenke. Ha kaxpaoil Tapenke ¢as3bl B3aMMOJACUCTBYIOT TO MPHUH-
[UITy MNEPEKPECTHOTO TOKA, HO IO BBICOTE KOJIOHHBI COOJIIOAAETCS
NPUHLIKMI TPOTUBOTOKA. bapOoTakHbIe PEaKTOPHI TOXKE IMIMPOKO MPH-
MEHSIIOTCSI B XHMHYECKOM TEXHOJOTUU — MPU KOHIIEHTPUPOBAHUU
KHUCJIOT, B MPOU3BOJICTBE COJbI, NIpU MepepaboTke HedTH, M Tpo-
I[ECCOB AUCTUIUISIIUU U PEKTU(PUKAIIMY, B TEXHOJOTUH OPTaHUYECKUX
BEIIECTB. OJTH PEAKTOPbl KOHCTPYKTUBHO O00Jee CJIOXKHBI, YeM
KOJIOHHBI C HAcCaJKOW, MX OKCIUTyaTallus CBsA3aHa C OOJBIIMMU
3aTpaTaMi, HO OHU O00ECHe4YHBaIOT 0OJiee BBHICOKHE PACXOIbI KU/I-
KOCTH W Tasza, pabotaioT 0Oojee WHTEHCUBHO, OOECIEUMBAIOT BO3-
MOYXHOCTb TOHKOT'O Pa3J€JICHUs CMECEH.

[lonast GamiHsi ¢ pa30phI3TUBaHUEM >KUIKOCTH MpEACTaBlICHA Ha
puc. 16. B peakTtopax Takoro Tuma (a TakXe B IIOJBIX KamMepax C
pPa3OpbI3rMBAaHUEM >KUJIKOCTH) Pa3BUTHE MOBEPXHOCTH KUIKOU (hasbl
MPOUCXOJUT €€ NUCIEPTUPOBAHUEM, T. €. Pa3OpPbI3TUBAHUEM, PACIIbI-
JICHHEM MHEBMATUYECKUM WJIM MEXaHWYECKUM IMyTeM B o0beMme Mpu
notoke Tra3a. I[lonbli KOJOHHBIM peakTop ¢ pa3OpbI3rUBaHUEM
KUJKOCTH TPUMEHSIETCA, Hanpumep, B MPOU3BOJICTBE CEPHOI
KHUCJIOTHI JIJI1 OYMCTKU Ta30B OT MbLIX U Fa3000pa3HbIX MPUMECEH.
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Puc. 16. ITonas 6amrns ¢ Puc. 17. Ilennslii anmnapar:
pa3OpbI3rUBaHUEM KUIAKOCTH: 1 — pemeTka; 2 — mpueMHas
1 — xopryc; 2 — ABOMHOM pacHbUIUTEh KOpoOKa; 3 — CIIMBHOM MOPOT;
KUJKOCTH; 3 — OIMHAPHBIN pacbUiuTeNb 4 — KOpoOKa JJIsl pa3pylieHUs TIEHbI
KHUTKOCTHU

YCTpOHCTBO NEHHOIO peakTopa mokazaHo Ha puc. 17. B stom
peaKTope ra3 NpoOXOAUT CHU3Y BBEPX YEPE3 PELICTKY U HAXOIALIUKCS
HAa HEU CJIOW XUJKOCTA C TaKOW CKOPOCTHIO, MPU KOTOPOM CHJIBI
TPEHHUS ra3a O XXUJKOCTh YPABHOBEIIUBAIOT BEC MOCJIEIHEN. B pe3ylib-
TaTte 00pa3yeTcs B3BEIICHHBIN CJI0M MOJBMXHOM MEHBI B BUJE OBICTPO
JIBWKYIIUXCS IUICHOK, Kamlelb W CTPYyH >KUAKOCTH, TECHO MEpeMe-
IIAHHOM C Iy3bIpbKaMM U CTpysMHU ra3a. CKOpPOCTh ra3za B CEUYCHUU
peakTopa MoxeT coctaBisaTh ot 0,7 mo 3,5 m/c. Ilpu Gosnee BbICOKOM
CKOPOCTH Ta3a B3BEILICHHBIM CJIOM IIEHBI pa3pyllaeTcsi U YHOCUTCS C
ra3oM B BHUJIE MOTOKA B3BECH Karienb. [Ipy CHIIBHOM K€ YMEHBIICHUH
pacxoja raza MPOUCXOAUT OapOOTa)X W IOJHOE MPOTEKAHUE KHU/I-
KOCTH 4epe3 oTBepcTHs pemeTku. OHONOMOYHbBIE IEHHBIE anmnapaThbl
3 PEKTUBHO MPUMEHSIIOTCS JUIsl OYUCTKU OTXOJSIIUX Ta30B OT MbUIH
U BPEJIHBIX Ta3000pa3HbIX MIPUMECEH.

st abcopOLMOHHO-1ECOPOLIMOHHBIX MPOLIECCOB MPUMEHSIOTCS
IJIaBHBIM 00pa3oM MHOIOMOJIOYHBIE TEHHBIE PEAKTOPHI C IEPEIIUB-
HBIMU TpyOaMH WiM O€3 TMEepPEMBHBIX YCTPOMCTB;, B IMOCIEIHEM
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ClIy4ae BCS MOCTYIAIOMIAs JKUIAKOCTh MOCTENEHHO MPOTEKAET 4Yepe3
OTBEPCTHUE PEUICTKA C BEPXHEN IMOJKH Ha CIEAYIOIIYI0 HUKHIOIO
HaBCTpedy raszy, o0Opasys mNpu B3aUMOJCUCTBUU C HUM Ha KaXXJOu
MOJIKE CIOM TeHbl. Yncnno mosiok ompenensercs 3amanabivu K1/ u
CEJIEKTUBHOCTBIO MPOILIECCa.

TpyOuateie peakTopsl (Tumna «Tpyda B TpyOe», cM. puc. 8) s
rereporeHHbix cuctem I' — XK ciykat riaBHbIM 00pa3oM JJisl BBICOKO-
TEMIIEPATYPHBIX MPOLIECCOB MUPOJIN3a B OPraHUYECKON TEXHOJIOTHUU;
OHHU TMPUMEHSIOTCS TakXke i1 abCOpOIMOHHO-1eCOPOIIMOHHBIX IMPO-
1IECCOB, HAMpUMep it adCOpOIMU XJIOPOBOAOPOJa B MPOU3BOJICTBE
COJISHOM KHCJIOTHI.

5.2. Cucmembi «2a3 — meepdoe» (I — T)

Haubosnee TUNUYHBIMM TEXHOJOTMUYECKMMH MPOILECCAMH  C
ydacTueM Ta3000pa3Hbix W TBepbix peareHToB (I'— T) sBisrorcs
afcopOIusl Ta30B TBEPJABIMU aJCOPOCHTAMH U ASCOpOIUsS ajacop-
OMpPOBAHHBIX TA30B, PEAKIIMM KOMIIOHCHTOB Ta30BOM (ha3bl HA TBEP-
JIBIX KaTajlu3aTopax, BO3TOHKA W KOHJEHCAIMs IMapoOB TBEPJbIX Be-
IICCTB, IMUPOJIN3 TBEPAOTO TOIUIMBA, Pa3IMUHbBIC BHJIBI O0XKHTa TBEP-
IbIX MaTepuanoB U T. . Haubonee xapaktepHsl mayist cuctemsl I — T
OOKHUT TBEPBIX BEIIECTB, a TAKXKE aJCOPOIIMOHHBIE TTPOIIECCHI.

Oboicueom Ha3bIBAIOT MHOTHE BBICOKOTEMIIEPATypHBIE XHUMHUKO-
TEXHOJIOTUYCCKHE IPOIECChI C y9acTHEM TBEPABIX M Ta3000pa3HbIX
pearenToB. [lpu 00kure TBEPABIX MATEPHUATIOB MOTYT MPOUCXOJUTH
pa3Ho0Opa3HbIe MPOIECCHl, B TOM YHCJIC BO3TOHKA, MTUPOJIU3, TUCCO-
ITUAINs, KaTbIMHALIAS B COYCTAHUN C XUMUYCCKHUMH PEAKIIHSIMHU.

Aocopbyus — NOTIIONIEHUE Ta30B, NAPOB WJIM PACTBOPEHHBIX BeE-
IICCTB M3 PACTBOPOB TBEPABIMU WIIH KUIKUMH TeIaMu (COpOeHTaMN).
AncopOrus TECHO CBsSI3aHa C MIOBEPXHOCTHBIMU SBJICHUSMHU: YISTLHON
MOBEPXHOCTHIO  aJCOPOEHTa, TIOBEPXHOCTHBIM HATSHKCHHEM  Ha
rpaHulle aJcCOPOCHT — ra3 (WM aacopOEeHT — )KUIKOCTh), OpUCHTAIIUEH
MOJIEKYJT B TIOBEPXHOCTHOM aJICOPOMPOBAHHOM CJIO€ Ta3a WIH
KUIKOCTU U T. M. Paznuyaror ¢puzndeckyro aacopOInio, Mpu KOTOPOi
HE MPOUCXOJUT XHUMHYECKOTO B3aUMOACHCTBHS, U XEMOCOPOIHIO,
COMPOBOXKIAIOIIYIOCS 00pa30BaHUEM TOBEPXHOCTHBIX XHMHYECKHUX
COeIMHEHUH aficopOeHTa ¢ afcopOaToM.
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BOJIBIIMHCTBO HEKATAIMTUYECKUX IpoueccoB B cucreme I'— T
OCHOBAHO HAa XMMHWYECKHUX PEAKUUAX U MPOTEKAET IPU BBICOKUX TEM-
neparypax. XMMHYECKUE PEAKTOPHI I OCYIIECTBICHUS TAKOrO poJia
IIPOIIECCOB UMEIOT OOIIHME XapaKTepHbIe OCOOCHHOCTH W HA3bIBAKOTCS
IIEYaAMMU.

Ha puc. 18 npuBeneHbl cXeMbl HEKOTOPBIX TUIIMYHBIX PEAKTOPOB
B cucreme I’ —T.

J V’):m’n )f')CJl ﬂL‘T
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Puc. 18. Tunsl peakTopoB aiis npoueccos B cucteme I' — T nnst
MOJIUTEPMUYECKOTO (2 — 1) U U30TEPMUUYECKOTO (€) PEKUMOB:
a — MPOTUBOTOYHBIH, 3arpy3Ka U BRITPY3Ka TBEPbIX MATEPHUAIIOB
CUCTEMATUYECKUMHU MOPLHUSAMHU UACAITBHOIO BHITECHEHHUS 110 00euM (pazam;

0 — MPOTUBOTOYHBIN C IBMXKYILEHUCS TBEPAOM (a30ii, U1eaIbHOTO BHITECHEHUS
o obenm ¢azam; B — MOJOYHBINA ¢ MEXaHUUECKON MEIaIKoH, TPOTUBOTOUYHOM,
pexuM ABMKEeHUS (a3 OJIM30K K HIealIbHOMY BBITECHEHHUIO 10 ra30BoH (¢ase;
1l — C MEXaHUYECKUM MepeMEINBAHUEM (TPAHCIIOPTOM) CJI0SI, UEATBHOTO
BBITECHEHU S, TIEPEKPECTHBIN TOK; € — CO B3BEIICHHBIM (KHUIISIIIMM) CJIOEM,
0JIM30K K PEKUMY CMEIICHUS, TEPEKPECTHBIN TOK

[IpombiliieHHass TeYb — 3TO ammapar, B KOTOPOM BbIpada-
THIBAETCS TEIJIOTA, UCTIOJIb3yeMasi JIJIsl TETIOBOM 00pabOTKU TBEPIbIX
MaTepUaaoB B caMOU nevyr. TenaoTa B HEW BBIACISAECTCS 3a CUET rope-
HUS TOIUIMBA, WJIM TPOTEKAHUS IK30TEPMUUYECKUX PEAKIUI, HIIH KE 3a
CUYET MPEBpALICHUS DJICKTPUUECKON ZHEpPruM B TerioByr0. OcoOeH-
HOCTBIO MPOMBIIUICHHBIX II€YEH SBISIETCSI COBMEIIEHHE B OJHOM
arperaTte peaxklMOHHOIO arrmapara (OCYLIECTBICHHUE OMPEACICHHOTO
IPOU3BOJCTBEHHOIO MPOLECCa) M SHEPreTUYECKOro YCTPOMCTBA
(BBIACIICHUE U UCTIOJIH30BAHNE TETUIOTHI).
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[1o ucmounuxy mennosou snepeuu pa3iInyaroT:

1. TormuBHBIE TI€YM, MCIOJL3YIONIME TBEPIOE, TMBIJIECBUIHOE,
KHUJKOE U Ta3000pa3HOE TOILIMBO.

2. DJICKTpUYECKHE TICYH, B KOTOPHIX HMCTOYHHKOM TEIUIOTHI
SIBJISICTCS DJICKTPUUYECKast SHEPTUs.

3. Ileun, B KOTOPBIX HEOOXOAMMAs TeMIlepaTypa JOCTUTACTCS 3a
CYET TEIUIOTHI MPOUCXOJSIICH peakiuu (medu oOkura KojadeaaHa |
JIPYTUX CEPHUCTHIX Py, JOMEHHBIC TTeYH, KOHBEPTOPHI JUIS BBHITIJIABKH
METaJUIOB U T. II.).

ITo cnocoby naepesa paznuyaror:

1. I[Teun mpsiMoro HarpeBa, MOJpa3aeiIeMble Ha CIICIYIOIINE
TPYIIIIHL:

a) Me4YM, B KOTOPBHIX MCTOYHHUK TEIJIOBOM SHEPTUHM HAXOJHUTCS B
HEIMOCPEJACTBEHHOM COINPHUKOCHOBEHUN C HArpeBacMbIM MaTepHaioM
(HampuMep, IIEMEHTHBIE TeYH, MeYd KaJIbIMHAIIMKN B IIPOM3BOJICTBE
TJIMHO3EMa, DJICKTPOAYTOBBIC IICYH IIPSMOTO HAarpeBa);

0) meur, B KOTOPBIX TEIUIOBAas DHEPTHS BBIJCISACTCS B HarpeBae-
MOM MaTepuaje (Hampumep, Py 00KUTe MUXTH ¢ TOIUIMBOM B ITaXT-
HBIX TIeYax, MpHu 00XKUTe KOJUeIaHa, TEPMOOKUCIUTEILHOM TTHPOJIN3E
METaHa);

B) ITI€YM, B KOTOPBIX TEIUJIOTAa OT MCTOYHHWKA TEIJIOBOM DHEPTHUHU
nepefaeTcss K HarpeBaeMoMy MaTepuany IOCPEJACTBOM HAarpeToro
BO3JIyXa WJIM TOITOYHBIX T'a30B;

T) MIeYH, B KOTOPBHIX 3HAYUTEIbHAS YacCTh TEIJIOBOW JSHEPrUHU
nepeaeTcsl M3TyYeHHEeM pAacKaJeHHBIX TBEPJBIX TeNl (TyHHEIbHBIC
NIeYH, OTpaKaTeIbHBIC TICUN ).

2. Ileun KOCBEHHOTO HarpeBa, B KOTOPBIX TEIIOTa OT MCTOYHHKA
TEIJIOBOM SHEPruu TMepenaeTcsi HarpeBaeMoMy MaTepuany depes
CTCHKHU(HAIIPUMED, TICYU MTOTYKOKCOBAHHUS W KOKCOBAaHHUS C BHEITHUM
000rpeBOM, PETOPTHBIC, TUTEIbHBIE U My(eabHbIC TIeun, TpyOUuaThie
TICUH).

[1o mexnonocuueckomy Haznayeruro pa3nuyalOT NEYU:

1. [leun ans ymaneHus Bjiard U3 TBEPJBIX MaTepUAIIOB, KOTOPHIC
HA3BIBAIOTCS CYIITUJIaAMHU.

2. HarpeBarenbHble TIeUH JJI1 HarpeBa MaTepuaioB 0e3 M3MeEHe-
HUS WX arperaTHOro COCTOSHHS (TepMmudeckas oOpaboTKa METaslioB,
OTKHUT CTEKJIa).
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3. IlnaBunbHbBIC €YU IS pacIlIaBIeHUs: 00padaThIBAEMOIo MaTe-
puaia (3JICKTPOIEYH, BarpaHKM ).

4. O0XXUTOBBIE MEYU JI 00KUTAa MUHEPATIBHOTO ChHIPbSl U U3]IE-
Ui U3 Hero (00XKHUT KoJTue/laHa, U3BECTHAKA, KEPAaMUKH ).

5.Ileun mwmponusa s TEPMUUYECKONW OOpaOOTKH TOIIMBa 0e3
JIOCTyTa BO3/yXa U T. .

B XuUMHYECKOW TEXHOJIOTMHM PACCMATPUBAIOTCA II€YU, MPEI-
Ha3HAYEHHBIC  JIJIA  OCYIIECTBJICHUS  XUMHUKO-TEXHOJOTHYECKHUX
npoiieccoB. C 3Tol TOUKHU 3peHuss HanboJiee yI00HO OTHOCUTD €YU K
TOMY IIJIM MHOMY THUIY MO MPUHIUITY YCTPONCTBA U pabOTHI.

PaccMoTpuM HEKOTOpBIE U3 ATUX TIeuel OoJiee MopOOHO.

JlomernHnble neyu UMEIOT MOJE3HBIM 00BeM 10 5000 M> U COCTOSIT
U3 CIENYIONIMX OCHOBHBIX 4YacTEW: 3aChIIHOW ammapar, KOJOIIHUK,
maxTa, pacnap, 3alIeurKy, TOpH, GypMBbl U Jiemaas (puc. 19).

[Ipy momMomM 3acChIIHOrO ammapara B KOJOIIHHUK KaXKIple S5—
10 mun 3arpyxatoT muxty. M3 KOJOIIHMKA HENPEPHIBHO OTBOJAT
BBIJICTISIFOIMECS JTOMEHHBIE Ta3bl. ICXOJHBIE Marepuaibl, JBUTASICh
BHU3 [0 IIaXTE, UMEIOIIEH BUJ] YCEUEHHOTO KOHYCa, MOJ0TPEBAOTCS,
MOCJIE YEeTO MPOUCXOJAT MPOIECChl BOCCTAHOBIICHUSI OKCUIOB Keje3a
OKCHUJIOM yTJIepojia, KOTOphIM 0Opa3yeTcs B JOMHE MpPH B3aWMO-
NEUCTBUU KHCJIOpoJa (Bo3ayxa) ¢ KOKcoM. B ropH uepe3 ¢ypmbl
BJIYyBAIOT TOPSTYMN BO3AYyX JJIsi TOPEHUS TOIUJIMBA, B PE3yIbTAaTE 3TOrO
B paiioHe ¢ypMm (BepxHss 4YacThb TOpHA) TeMIepaTypa IOCTUraeT
1600-1800°C u Oonee. [nga uHTEeHCHUKAUUU Mpoliecca Ha psijie
3aBOJOB B JyTh€ JOOABISIOT KHUCJIOPOJ ¢ TPUPOAHBIN Tras.
BoccranosnenHoe B oonactu pacnapa (900°C) u 3aniedukoB (CBBIIIE
1000°C) metamnyeckoe »Kene30, MPOXOAs 30HY BBICOKHUX TEMIIe-
patyp, IUIaBUTCS, HACHIIAETCS YIIEPOJOM M CTEKAaeT B TOPH B BUJE
gyyryHa. JKuJakui 4yryH U 1ulak NepUOJUYECKH BBIMYCKAIOTCS 4yepes
YYyTYHHYI0 U LUJIAKOBYIO JIETKM (y3KH€ KaHallbl, 3a/ICJIaHHBIE OTHE-
YIOOPHOM Maccoll WM METAUINYECKOM TMpoOKoM). 3auenky
NpoOMBAaHUE YYTYHHOM JIETKH BBIMOJHSIIOT TTHEBMATHYECKUE WIIH
ANEKTPUYECKHUE MAIIUHBI C TUCTAHIMOHHBIM yrpaBiieHueM. CTallbHOM
KOXXKyX JIOMEHHOM TIieud BHYTpU (PyTepyeTrcss OTHEYHOPHBIM
IaMOTHBIM KUpHH4oM. Kpome Toro, JJjisi YMEHBIIICHUS BBITOpPAHUS
byTepoBKa OXJIAKIAETCA CIEIUATbHBIMU XOJOAWIbHUKAMH, KOTOPBIC
PacIoiOKEHbl BHYTPU HEE.
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Puc. 19. JlomenHas neub: 1 — 3achIlIHOM amnmapar; 2 — ra300TBOJIbL;
3 — cTanpHOM KOXKYX; 4, 5 — pyTepoBka; 6 — XOJIOAWIBHHK; 7 — OTIOPHOE KOJIBIIO;
8 — KOJIBIIEBOM BOAYXONpPOBO; 9 — pypmeHHbIN pykaB; 10 — jieTka Ui yyryHa;
11 — xoxyx nemaau; 12 — netka i nuiaka; 13 — KoJiblieBas mionaaKa

lleuv rkunawezo (836euwennoeco) cros (KC) cxematuuHo Tmipen-
ctaBiieHa Ha puc. 20. YacTuilbl TOHKOU3MEJIBYEHHOTO O00KUTaeMOT0
Marepuana (Hampumep, komuenana pasmepom 0,01-0,5 mm B mome-
PEUYHHUKE) MOJIAI0TCS HEMPEPHIBHO HA PEIIETKY, MOJ KOTOPYIO MOCTY-
naeT BO3AYX CO CKOPOCTBIO, 00ECIEUMBAIOIICH MEpPEeXO0]] YaCTHUIl BO
B3BCIIICHHOE COCTOSIHME, HO HEJ0CTAaTOYHOE /IJI YHOCAa MaTepuasna u3
neun. Haxosch B HEMPEPHIBHOM MYJIbCAITMOHHOM JIBUKEHUM, YACTH-
1[bl OJJTHOBPEMEHHO JIBUTAIOTCS (TEKYT) MO PEUIETKE MEeYH, U PU 3TOM
MPOUCXOIUT UHTEHCUBHBIA O0XKUT.

Henocratkom mieueit KC gBiseTcss BhICOKas 3a0bUIEHHOCTH II€U-
Horo rasza (mo 200 F/M3). ITeun KC mupoko mpuUMEHSIOT B MOpoO-
MBIIIJICHHOCTH I OOKWTa KOJYenaHa, CKUTAHUS W Ta3uUKaIUH
TBEPJIOTO TOILJIMBA, 00KUTa U3BECTHAKA, TEPMOOOPAOOTKH Pa3IUUHBIX
MaTepuaosB.

27



0dwuzobord

a3 /

7
Konyedarn

—

7

Bosdyx

Puc. 20. [Teus ayist 0O6kwra B KUMSIIEM (B3BEIICHHOM) ciioe: 1 — kamepa
TOpPEHUs; 2 — Ta30XO0/ I OTBOAA OTKUTOBOTO ra3a; 3 — marpyOoK JjIsl BRIXOAa
orapka; 4 — XoJOIMIBHUK (CEKIIHS MMapoBOro KOTia); 5 — OyHKep; 6 — pelieTka;

7 — WIHEK JJI TT01a4 00’KUTaeMOT0 TBEPAOT0 MaTepuaa

bapabannas epawarowascs neus (puc. 21) npeacraBisieT coOou
CTadbHOM, (yTepOBaHHBIH OTHEYNOPHBIM KHUpPNHYOM OapabaH,
YCTAHOBJICHHBIN Ha OMOPHBIX POJIUKAX IOJ] HEOOJBIIUM YKJIOHOM K
ropuzontamu  (3—4°).  Ilpumensior  OapabaHHBIE  TMEYH  C
IPOTUBOTOKOM, MapajUIebHBIM TOKOM M KOMOMHUPOBAHHBIM
JIBH>KEHUEM MCXOJHOTO MaTepuaia U TOMOYHBIX ra30B.

Cotppefias
nYAsNa %
-
+ I3
Tonnube 6 7 8 3T
g

t ¥y
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7 Burepysna
Bosdyx N\ bierys

Puc. 21. bapabannas Bpararomiasics neds: 1 — ropenka; 2 — ToJI0BKa NeYH;
3 — 6apaban; 4 — 6GaHIaX U OTMIOPHBIC POJIUKH; S5 — MPUBOJT TIeYH; 6 — TUTATEIIb;
7 — mpUIeOCaANTEbHAS KaMepa; § — AEeKTPOPIIBTP; 9 — KOJTOCHUKOBBIH
XOJIOMIBHUK cTieka; 10 — BEHTHIIATOP IS MTO/IauHl TOTUTHBA
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PazBuTue peakMOHHOM IIOBEPXHOCTA U  IEPEMEIIMBAHUE
TBEPJBIX U Ta3000pa3HBIX PEAreHTOB JOCTUTACTCS BpaIllEHHEM ICUH;
BCJIEJICTBUE PTOr0 MPOUCXOJUT MEPECHINIAHUE TBEPJIOrO Marepuaia B
MOTOKE Trasza, ABWXKYLIErocsi BJIOJb Ieud. B 3arpy304yHyro 4acThb
(TOJOBKY) TEYW TMOJAOTCS HCXOJHBIE MaTepuaibl B BUJIE >KUIKOU
MyJIbIIbI WM CYXOW ChIpbeBOM cMecH. CO CTOPOHBI Pa3rpy304HOMU
yacTU(TOJIOBKH) TMe4u uepe3 (QOPCYHKHU TMOJACTCS MbUIEBUIHOE,
KHUJIKOE WIIH Ta3000pa3HOE TOIIHUBO.

bapabaHHble TMeun — TOTUIMBHBIE, IPSMOTO HarpeBa, o0orpeBae-
MBIE TJIABHBIM 00pa3oM HEMOCPEJCTBEHHBIM COMPHKOCHOBECHHUEM
00XHTraeMoro MaTepuajia ¢ HICTOYHUKOM TEIUIOTHI — (pakesoM u pac-
KaJICHHBIMU TOIIOYHBIMH ra3aMu. biaromapsi BEICOKOM pa3HOCTH TEM-
neparyp (akena u oOpabaTbiBaeMOro Marepuaja, a TaKxke
IPOTHBOTOKY (YaIlle BCEro MPHUMEHSAEMOMY) B 3THX Iledax oOecrie-
yuBaeTCA OOJbINas ABMXKYINAs CHIIAa Teruionepenadyu. bapabaHHbIC
BpAIAfOIIecs MEYN OTIMYAIOTCS OOJNBIIMMHU pa3MepaMu (IjIuHa 0
200, nuameTp 110 5 M), BEICOKOW MPOU3BOIUTEIHHOCTHIO, POCTOTOM B
YCTPOMCTBE M OOCIYyXHWBaHWH, YCTOMYMBOCTBIO B paboOTe, YHHBEp-
CaJIbHOCTBIO JecTBUs. [lo 3TM mpuumHamM OapaGaHHBIC TICYH TTOTY-
YT MIHPOKOE PACIPOCTPaHEHHE W SABJISAIOTCS THUIOBBIMU TIeYaMU U
CyIIMUIaMH, TPUMEHSEMBIMH B CaMbBIX Pa3HOOOPa3HBIX IPOU3BOJ-
CTBaxX: IIEMEHTa W APYTMX CHJIMKATHBIX MaTepHajoB, TIMHO3EMA,
COJIbI, IIEJIOUEH, Colel U MHOTHX Apyrux. Tak kak OapaOaHHbBIC MEeUn
HAJIC)KHBI M yJAOOHBI B NMPUMEHCHHWH, TO B HACTOSIICE BpPEMsS OHH
oompie pacupoctpadeHsl, yem meun KC, XoTs mocneaaue o0magaioT
0o0Jiee BBICOKOM MHTEHCUBHOCTBHIO.

Bpamaromuecs: meun sl TPOM3BOACTBA IIEMEHTHOTO KJIWHKEpa
(cM. puc. 21) uMerOT IPOU3BOIUTEIBLHOCTE 10 75 T/4. MicxoaHas MInux-
Ta 3arpy>kaeTcsi HENPEPHIBHO B BEPXHIOKD YaCTh MEYH U BCIICICTBUE €€
MeyieHHoTo BpamieHus (1-1,5 00/MuH) 1 HaKJIOHA TTOCTETNIEHHO Tepe-
IBHTACTCA K HHPKHEMY KOHITy, TJIC BBITPY>KaeTCS CIICKIIWMCS MaTe-
puan (kauHkep). Heobxonumas Teriora o0ecneyrnBaeTcsl CKUraHueM
ra3o000pa3HoOro, >KUJAKOTO WX MBUICBHIHOTO TOIJIMBa, KOTOpOE IIO-
JA€TCsl BO BHYTPEHHEE MPOCTPAHCTBO IE€UM C HUIKHETO €€ KOHIIA.
Taxum 00pa3om, TOIMOYHEIE Tra3bl ABMKYTCS MPOTHBOTOKOM CHIPHEBOM
CMEeCH, KOTOpas, MOCTENEHHO HarpeBascCh, IMPOXOJIUT 30HBI CYIIKH,
nojorpesa, KaiblinHauu (900—1200°C) 1 oxaaxk1eHus.
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Tynnenvuvle (kananvhvle) neuyu (puc. 22) MPEACTaBISIIOT CO00i
KaHa1 JiuuHOM 110 200 M, BBUIOKEHHBIM M3 OTHEYNOPHOIO KHpHUYa
WM METaJUIMYecKui, (QyTEpOBAHHBIM OTHEYMOPHBIM KUPIHYOM.
BayTpu kaHana mo penbcaM ABUXKYTCS BIUIOTHYHO IPUMBIKAIOIINE
IPYT K APYTY BaroHETKU C 00KUTAEMbIM MaT€pUaIOM WJIU U3ACIUSIMU
HAaBCTpPEYYy TMOTOKY BO3JyXa WM Tras3a, B3aUMOJICUCTBYIOIIEIO C
TBEpAbIM MarepuasioMm. Jljisi Hauboliee MOJTHOTO MCIOIb30BAHUS
TEIUIOTHl BarOHETKH 3aHUMAIOT MaKCUMAJbHYIO IUIOIIAAb TYHHEJS.
TyHHEnbHBIC TIEYU — TOIUIMBHBIE MPSAMOTO HArpeBa, MpUYeM TEIUIOTa
nepefaeTcss TOpSAYUMHM  ra3aMH, JBUXKYIIUMUCS ITPOTUBOTOKOM
HarpeBaeMoMy wmarepuany. KaHam meum paszgensercss Ha 30HBI
NOJO0TpeBa, OOKUra U OXJIAXKJCHUS Martepuana. B 30He o0xura npu
noMOIIM (POPCYHOK CKHUTaeTcsl ra3000pa3Hoe, KUAKOE UM TBEPAOE
TOIJIMBO, W TOMOYHBIC Ta3bl IMepeaaroTcss B 30HY oborpeBa. B
TYHHEJIbHBIX TI€4ax BO3MOXXHA HauOoJee TOHKas pPEeryjIupoBKa
TEMIEPATypPHOrO pexrMMa OOXKHUra BO BPEMEHHM, MX pabOTy JIETKO
MOJTHOCTRIO  aBTOMAaTWM3UpoBaTh. Ileun paboTalOT HENpPEpHIBHO,
00J1aJ1at0T BBICOKOW MOITHOCTBIO, TPOCTHI B 0OCTY>KUBAHUU, HAJICKHBI
B OKCIUTyaTallu. TyHHENbHbIE M€Y MPUMEHSIOT ISl  00XKuUTa
OTHEYTIOPOB U JPYTHX KEPAMUUECKUX W3ACIHH, ISl MOJTYKOKCOBAHUS
CJIaHIla, CYXO0il EPErOHKH I€PEBa, BHIILIABKYU CEPBI U3 Py U T. .

Jowg obwuen
Jona_oxsamdents [~ 7 | Iz nodazpede
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Puc. 22. TyHHenbHas 1eub — IPoI0JILHBIN (a) U monepeyuHbii (0) pa3pessbl:
1 — kaHaBI TS TOIAYU BO3AyXa K TOpesikaM; 2 — TOPETKU; 3 — BarOHETKa C
M3AeIUAMU; 4 — IECOYHBIN 3aTBOP; 5 — IBIMOXO]
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Kamepnvie neuu mpenctaBisitoT coOOOUM 3aKpbIThIE KaMephbl pas-
angHo ¢opmbl. OHU TOPUMEHSIOTCS B Pa3HOOOPA3HBIX OTPACIISIX
XUMHUYECKON MPOMBIIIJIEHHOCTA U MOTYT OTJIMYAThCSA APYT OT ApPYra
10 YCJIOBUSIM Pa0OThI, KOHCTPYKIIUM U CIIOCO0Y o0orpeBa. Pa3anuHbie
TUIIBI KaMEpPHBIX Te4eil paboTaroT, Hampumep, MEPUOJUYECKU WITU
HETPEPBHIBHO, BO3MOXKEH MPSIMOW HArpeB WM KOCBEHHBIN — 4epe3
CTEHKH Kamephbl; radaputhl U (opMa pazIMYHBIX KaMEPHBIX Ieuel
MEHSIOTCS B IIUPOKUX TIpejenax. ITU IMeur Haubosee MPOCTHI MO
YCTPOMCTBY M MO3TOMY O Pa3HOOOPa3UI0 MPUMEHEHHS] HAXOATCS Ha
nepBoM Mecte. OHM MPUMEHSIOTCS B KPYIMHOTOHHAXKHBIX MPOU3BOJ-
CTBaX, HaIlpUMeEpP I KOKCOBAHUSI KAMEHHBIX YTJIEH, KOTOPOE MPOU3-
BOJIUTCS B MPSIMOYTOJIBHBIX KaMepax MepPUOINYECKOro AEHCTBUS, 000-
IpeBaeMbIX YEpE3 CTEHKY U 00bEAMHEHHBIX B OaTapeu, BKIIOYAIOIINE
necaTKu kamep. batapen u MHOX)eCTBO Kamep (MHOTOKaMEpHBIC TICUH )
NPUMEHSIIOTCS U B APYTMX MPOU3BOJICTBAX, HANPUMEP MpPU OO0XKUTE
KepaMuKU. B 3TOM citydae OCYLIECTBISAETCS MPSIMOU HArpeB U3JEIUN
TOMOYHBIMU Ta3zamu. MHOrna xkamepHble MeYM KOCBEHHOIO Harpesa,
UCIIOJIb3yEMbIE, HAlpUMEpP, B MPOU3BOJICTBE COJIEH, HA3BIBAIOT My(de-
assMu. JJist TOpENoK ¥ Kamep CropaHusi XapakTepHbl HEOOJbIINE pa3-
MEpBbI, PSIMOW HArpPEB U HEMIPEPHIBHOCTH JICHCTBUSI.

Tpybuamvie neuu TPEACTABISAIOT COOOM Kamepbl TOPEHHs, B
KOTOPBIX PACIIONIOKEHO OOJIBIIIOE KOJIMYECTBO TPYO KaK HaJ OTHEBHIM
MPOCTPAHCTBOM, B KOTOPOM CTOpPAET TOIUIUBO, TAK U B MOTOKE TOps-
YuX JBIMOBBIX ra3oB. OOmias miuHa TpyO, pa3MEIIEHHBIX B TIEYH,
JOCTUTAET HECKOJIBKUX KUJIOMETPOB. B TpyOuaThIX medax oCymiecT-
BIISIETCSI KOCBEHHBIN HarpeB. HarpeBaemas *UJIKOCTHas WU Ta30Bas
CMeCh OBICTPO JABUKETCS MO TPyOaM MPOTUBOTOKOM TOMOYHBIM ra3am,
o0OrpeBarolllUM BHEIIHIOW MOBEPXHOCTh TpyO. TpyOuarbie mneun
00J1aJ1at0T BHICOKOW MOITHOCThIO U UHTEHCUBHOCTBIO, YCTONYUBOCTHIO
B paboTe, CpaBHUTEIBLHOW MPOCTOTOM YycTpoiicTBa. MHTeHCHMBHas
paboTa 3TUX Neyel JoCTUraeTcs oaroaapsi BbICOKOM CKOPOCTH MOTO-
Ka HarpeBaeMoro BellecTBa BHYTpU TpyO (Ooubiioi kodhPuiueHT
TEIUIOOTAAYM) W PA3BUTOM IMOBEPXHOCTHM HArpeBa MOCIEAHUX NPHU
OoJbIION pa3HOCTH TeMmrepaTyp. OCHOBHas 4acTh TEIJIOTHI MEpe-
JaeTcsl paavalued OT IJIaMEHM W PACKaJICHHOW (PyTEepoBKHU TMedei.
TpyOuaTbie TeYM MIMPOKO NPUMEHSIOTCS Il XHMHUYECKOW Tmepe-
pabOTKM TOIUIMBA M B OPraHMYECKOM CHHTe3e. B 3Tux mewax st
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oborpeBa HMCIIOJIB3YeTCS Tra3000pa3HOe MM JKHUJIKOE TOIUIMBO.
CymiecTByeT MHOTO CIIOCOOOB PacloIOKEHUsS TPyO, TOMOYHBIX YCT-
POMCTB M CXEM JIBUXKEHUSI CHIPbSI.

Anexmpuveckue neyy TPUMEHSIOTCS B AJIEKTPOTEPMHUUECKHUX MPO-
1eccax, Ipu KOTOpbIX BbeIcOKHE TemnepaTypsl (10 3500°C) coznarores
npeoOpa3oBaHUEM JJICKTPUUECKON SHEPTrUu B TEIUIOBYIO. B anekTpu-
YECKUX IE€YaX MCIMOJIb3YIOT IJIaBHBIM 00pa30M MEPEMEHHbBIN 3JIEKTPHU-
yeckuil Tok HanpsokeHnem 50—-130 B.

[ToMrMO MeETaIoOB, B 3JICKTPUUYECKUX MeYax IMOJydaroT psiJl He-
METAUIMYECKUX  (XMMHUYECKHUX) TMPOAYKTOB: KapOWUI  Kajblus,
MaHaMUJI Kalblus, KapOua KpeMHuUsi, kKapOua 6opa, 3IeKTPOKOPYH/I,
dbocdop, cepoyriiepo1, 030H, alleTUIEH (IIPU JIEKTPOKPEKUHI€ METa-
Ha), KBaplEeBOE CTEKJIO, IUIABJICHbIC U CIICUEHHBIE OTHE- U KHUCIOTO-
yIOpPHBIE MaTepuaiibl, TpaduT U T. M. B 37eKTpOTEpMUIECKUX TPOU3-
BOJICTBaX MCHOJIb3YIOTCS BJEKTPUUECKUE NEYU Pa3IMUYHOW MOIIHOCTH
OT HECKOJbKHX coTeH A0 50 Teic. kBT. Bce anekrporepmuueckue
MIPOU3BOCTBA SIBJISIOTCS SHEPTOSMKUMHU.

5.3. Cucmembli «)xudkocmb — meepooe» (X — T)

IIponieccel ¢ ydyacTHEM TBEPIABIX U KUIAKUX PEAreHTOB CIyKaT
OCHOBOM MHOTMX XUMHYECKUX Mpou3BojacTB. K TakuMm mnpoueccam
OTHOCATCSI PACTBOPEHUE TBEPABIX BEIIECTB W KPHUCTALIM3ALMUS W3
pPacTBOPOB, 3KCTPAarupOBaHUE U BBILIEIAYMBAHUE, IIJIABJICHHUE TBEP-
IBIX TEJI W KPUCTAJUIM3ALMs U3 PaCIUIaBOB, MOJIMMEPHU3ALMS B Cpele
KUJKUX MOHOMEPOB C OOpa3oBaHUEM TBEPJIbIX BBICOKOMOJIEKYJISAP-
HBIX MPOAYKTOB, KOAryJslMsl B KOJUIOWJHBIX CHCTEMax, IUCIEpPTH-
POBaHUE TBEPABIX YACTHUL B KUJIKOCTH, afCcOpOLHs PACTBOPEHHBIX B
AKUJKOCTU BEIIECTB U JeCOPOLIMS X, HOHOOOMEH MEXIY KUIKOCTSIMU
¥ MOHOOOMEHHBIMHM CMOJIAaMH, KaTaldu3 B JKUAKOHN ¢aze Ha TBEPABIX
KaTaJIn3aTopax M T. 1.

PeakTops! 1 iporieccoB B cucteMe K — T npeactaBisioT coOoit
TUIIOBYIO allllapaTypy, B KOTOPOH MPOBOJAT GU3UUECKUE TPOLIECCHI U
onepanuu ((pU3NYECKOE PaCTBOPEHUE, SKCTPArupOBaHUE, KPUCTAILIU-
3alMI0) U XUMUYECKHE MPOILIECChl. BONBIIMHCTBO XUMUYECKUX IPO-
neccoB XK — T uger B nudPpy3nonHol 001acTH, TOITOMY B pEaKTOpax
UCITIOJIB3YIOT pa3HOOOpa3HbIE NMPUEMBI PAa3BUTUSA MEX(Pa3HOU MOBEPX-
HOCTH Y TOBBIIIAIOT OTHOCUTEJIbHYIO CKOPOCTh MEpEMENICHUsI 00enx
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¢da3. OTu npuembl CBOJASITCS B OCHOBHOM K MPOIMYCKAHUIO JKUIAKOCTU
yepe3 (puIbTPYIOIUM WM B3BEIICHHBIM CJIOW TBEPJOro MaTepuaia
WJIU K Pa3IMYHBIM CIIOCO0aM mnepeMeniBaHus.

Peaktopsl ¢ GUIBTPYIOIIUM CJIOEM OOBIYHO COCTOSIT U3 IOJIOTO
HWJIMHIPAYECKOTO KOPIyCca, BHU3Y KOTOPOIO YKpEIIEHAa TOpPU30H-
TaJbHO WJIM HAKJIOHHO CHUTYAaTas WIM KOJIMA4KoBasi Tapeska (MHOraa
KOJIOCHUKOBas pemieTka). Ha Tapenke pacmoioxeH CJIOW MOPUCTOro
TBEPJAOro MaTepuaia (rpaHyJibl aacopOeHTa), Yepe3 KOTOPKIi MpoIryc-
KaloT KUJIKOCTh. BennunHa wexda3zHOW TBEpAOW IOBEPXHOCTH
BO3PACTAET C YBEJIWYCHUEM ITOPUCTOCTH MaTepuayna; BHYTPCHHSS
MOBEPXHOCTh MOP B COTHM M THICSYM pa3 MPEBHIIIACT BHEIIHIOIO
nmoBepxHOCTb. OCHOBHOE compoTHBIeHUE AUPDY3UU KUIKOTO pe-
areHTa OKa3bIBAIOT BHYTPEHHHE KaHAJbI MOP, T. €. MPOLECCHl UAYT B
obnactu BHyTpeHHeW nuddy3uu. HampaBieHue noToka >KUIKOCTH U
€ro CKOPOCTh 3aBHUCAT OT BBICOTHI (DUIBTPYIOIIETO CJIOS U Pa3MepoB
rpanyJ. Yaie BCero moToK *HUJIKOCTH MPOXOJUT B PEAKTOPE CBEPXY
BHM3. B peakTtopax ¢ QuIbTPYIOIIUM CIOEM OCYIIECTBISIOT pa3ind-
HbIE aJCOPOLIMOHHBIE MPOIIECCHl, HOHOOOMEH (HampuMmep, Ipu yMsr-
YEHUU BO/Ibl), BBIIEIAYMBAHUE CIIEKOB B TEXHOJOTHM COJICH, MIEJO-
yel, IIIMHO3eMa U T. 11.

Ha puc. 23 npexncraBieHa OaTtapes peakTOpPOB ISl BbIIIETA-
YUBAaHUSI TOPUCTHIX CIEKOB, Tak Ha3biBaeMbIX auddy3opos. Takue
Kackaabl Iud@dy30poB paboTalOT MO MPUHIUNY MOPOTHUBOTOKA, T. €.
caMblii KOHIEHTPUPOBAHHBIA PACTBOpP OTBOJAT W3 MOCJIEIHEr0 MO
xony KuAKocTy 1ud@y3opa v B HETO Ke 3arpykaroT CBexuil cnek. 13
nepBoro nudgdy3opa BHITPYKAIOT OTPAOOTAHHBIM CIEK, a B HErO
NoAar0T HanboJiee caadbiil pacTBOP (BOY), KOTOPBIA YKPEIUIIETCS O
Mepe MPOXO0XKIACHUS uepe3 OaTapero peakTopoB.
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Puc. 23. barapes nuddyzopos: 1-3 — nuddy3opsl; 4 — HaKIIOHHAS pelIeTKa;
| — 3arpy3ka tBepaoro matepuana (crneka); Il — Bxon xuakoctu; 111 — Bxon

KUJIKOCTH U3 Tipeasiayiiero nuddyszopa; IV — BXxoa mpoMBIBHON KUJIKOCTH;
V — BBIXOJ] MPOMBIBHOH KUIKOCTH; V| — BBIXOJ] KOHIICHTPHPOBAHHOTO
pactBopa; VIl — BeIrpy3ka oTpabOTaHHOTO CIieKa

PeakTopbl CO B3BEIICHHBIM CJIOEM 3E€PHUCTOTO TBEPAOTO MaTe-
puaga B KUIAKOCTH, pa0OTalolKe HEMPEPBIBHO, BCE OOJbIIE TpH-
MEHSAIOTCA JJIsl IPOLECCOB aACOpOLUMU U HOHOOOMEHA, 3aMEHSISI MaJIO-
WHTEHCHUBHBIC,  IEPUOAMYECKH  paboTallime  peakTopbl ¢
(GUITBTPYIOIIUM CIIOEM.

PeakTopbl ¢ B3BEIICHHBIM CJIOEM MPUTOJHBI MPU 3HAYUTEIHHOM
Pa3HOCTH INIOTHOCTEH JKHJAKOTO M TBEPJIOIO0 pEareHTOB W IIPH
KPYIHBIX 3€pHax mnocieaHero. Eciau pasHocTh miioTHOCTEH (a3
HEBEJIMKAa U pa3Mephbl TpaHyJ Maybl, TO IIEJIECO00Pa3HO MPUMEHSTH
peakTopbl ¢ POHTAaHUPYIOMKUM cIoeM (puc. 24).

34



Puc 24. PeakTop ¢ poHTaHUPYIOIITUM Puc. 25. PeakTop ¢ jionmacTHOM
cinoeM: 1 — poHTaHUpYTIOIIIEE SAPO; MEIIAIKOU: | — 3arpy3ka UCXOIHBIX
2 — ¢onTaH; 3 — MWIOTHBIN peareHToB; 2 — Baj; 3 — 10NacTu;
omyckatomuiics cioi; D, — nuamerp 4 — BeITpy3Ka NPOAYKTa

peakTopa B 30He (poHTaHa;
d, — nmametp TpyOompoBOIA

@OHTAaHUPYIOMIMKA CJIOM — Pa3HOBUJIHOCTH B3BEIIEHHOTO CJIOS.
Ero mnpumeHeHue o0COOEHHO I1elecoo0pa3HO Ipu  00padboTKe
MOJUAUCIIEPCHBIX, TBEPABIX MATEPHUAIOB U KOT/A M3-3a arpECCUBHOM
PEAKIIMOHHOM  CPEIbl HEIOMYCTUMO HAJIWYUE METAIUIMYECKOU
pemietku (monku) peaktopa. UTtoObl obOecrieunTh co3naHue (QoHTa-
HUPYIOIIETO CJIOS, JUaMETP HUXKHEM YacTH peakTopa HE JOJDKEH
MpeBBINIATh AUaMeTp TpyOorpoBoja. [Ipu mpoBeneHu B peakTope C
(OHTAaHUPYIOUIUM CJI0OEM MOHOOOMEHHOTIO Mpliecca, HapuMep U3BJie-
YEHUS W3 KUJIKOCTH KATHOHOB PEAKUX META/UIOB HOHUTHBIMHU
CMOJIaMHU, TPOMYCKAIOT JKUAKOCTh YEpPe3 PEaKkTop CHHU3Y BBEPX 0
HACBHIIICHUS MOHHWTA KaTHOHaAMH. PereHepainuio MOHHUTA BEIYT MpPH
TOM >K€ HAIpPaBIICHUU PEreHEPUPYIONICH KHUIKOCTH C IMOJYyYECHHUEM
KOHIICHTPATOB PEJIKUX METAJIJIOB.
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PeakTopsl ¢ MEXaHUYECKMMH MEIIajKaMy, a TaKke C IMHEeBMa-
TUYECKUM NEPEMEIIMBAHUEM IIUPOKO IPUMEHSFOTCS JIJIsI MPOLIECCOB B
cuctreme K — T, B 4aCTHOCTH Jisl PacCTBOPEHUS, IKCTPArUpOBaHUA,
BBIIIETIAYMBAHUS, MOJUMEPU3AIMU, B TEXHOJOTUM COJIEH, B THUIPO-
METAJLUTYPTUH, B MPOU3BOJCTBE OPraHUYECKHX BEMIECTB. OJTH IKE
PEaKTOPhl MPUMEHSIOT JJisi TOMOT€HHBIX PEakiui B XKUJKOU ¢aze u
JUIs B3auMOJIeHCTBUS HecMemuBaromuxcs xkuakocted (K — 2K). Tun
MEIIAJIKA  OMNPEAEIACTCS BA3KOCTBIO PEAKIUOHHOM cpenbl. 4
KUJKOCTEH C HE3HAUYUTEIHHOW BSI3KOCTHIO MPUMEHSIIOT PEAKTOPHI C
MpONEUIEPHBIMU MelankaMu (CM. puc. 9), a Takke ¢ MHEBMaTh4yec-
KUMHU MeEIIajJKkamu, T. €. MepeMelInBaHueM 3a cueT OapOoTaxka BO3-
JTyXa WM Tapa 4yepe3 peakiuoHHyto maccy (cM. puc. 10). Ilpu cpen-
HEW BA3KOCTH MKUJIKOCTH TPHUMEHSIOT JIOMACTHBIE MEIIAIKUA WIH
MEIIAJIKA CHUPAIBHOTO THUHNA. PeakTop ¢ J0NMacTHOM MELIAIKOU
MPEJICTABJICH Ha pUC. 2.

IIpy MOBBILIEHHON BSA3KOCTU PEAKIMOHHOW Cpelbl IPUMEHSIOT
pPEaKTOphI C AKOPHBIMU MemaikaMmu (puc. 26). CeyeHue Jian SKOpHOU
MEIIAJIKU UMEET TUAPOJIUHAMUYECKUN MPO(PUIb, KOTOPBIM MO3BOJISIET
MPOU3BOAUTH NEPEMEILICHUE CIIOEB B BSI3KOW CpeAe ¢ MUHUMAJbHBIM
HanpsoKeHUeM. BHEIIHue 4YacTu MEIIAJIKM TMOYTH KacaloTcsl CTEH,
OUMIIAs UX TOBEPXHOCTh OT CII0Sl TBEPAOTO MaTepHaa.

Puc. 26. PeakTop ¢ sskopHO#I Memankoi: 1 — Memanka; 2 — pyoOaika ajis
oborpena; | — 3arpy3ka pearentos; |l — Beixon npoaykra; |1 — Berxon nmapa;
IV — BeIXOJ KOHIEHCATA
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OauHOYHBIC PEAKTOPHI C MEIIAaJTKaMH MOTYT paboTaTh KaK Mepuo-
TUYECKH, TaK W HempepbiBHO. g oOecrnieueHus HENPEPbIBHOCTH
mporiecca, a TakKe JJIs JOCTHKEHUS 3aJJaHHOM CTETIeHU MPEeBPAIICHUS
peareHTOB B MPOAYKTHI MPH MHHUMAJIHLHOM PEAKIIMOHHOM OO0BEeMe
MPUMEHSAIOT CUCTEMY IIOCJIEIOBATEIbHO COEAMHEHHBIX PEaKTOPOB C
MelaikamMu (Kackaja, 0arapero). ITOT IpUeM CHHUXKAET o0lee Bpems
npeObIBaHUST PEAKIIMOHHONW CMecH, TpedyeMoe Jjisi oOecrieueHus 3a-
JAaHHOHM, TaK KaK C YBEIWYEHHEM 4YHCJIa pPEakTopoB B Oarapee
pacrnpenieliecHue BpPEMEHHU NPEOBbIBaHKMS B HUX PEAreHTOB MpUOIu-
KAETCS K pacIpeie]IiCHUI0 BpeMeHU NPeObIBaHUS B PEaKTOPE HIeallb-
HOTO BBITCCHCHHS.

6. PeakTopbl ANA reTeporeHHbIX
KaTariMTU4eCKnxX NnpoLeccoB

[IpoBeneHNE KATATUTUYECKUX PEAKIUMKA B OJHOPOJHOW Cpene
TEXHUYECKU JIETKO OCYIIECTBHUMO. AmMmapaThbl, B KOTOPBIX MPOBOJIST
TOMOTE€HHBIE KaTaJUTUYECKHUE MPOIECChl B ra30BoM ¢aze, MOryT ObITh
KamMepaMu, KOJIOHHAMU, TPyO4YaThIMU TETNIOOOMEHHUKAMU U T. II.

['omorennoe okuciieHue SO, OKCHAAMH a30Ta OCYILECTBIISETCS
IpU HUTPO3HOM CHOCOOE MPOU3BOJICTBA CEPHOM KHUCIOTHI Kak B
KUJIKOM, TaK YaCTUYHO M B ra3oBoil (aze B CBOOOJHOM 0OBEMeE
HacaJKy OareH. DHIOTEPMHUUECKUM TMPOIECC JeruapaTaii yKCyc-
HOM KHUCIIOTHI B TMapax B MPUCYTCTBUM KaTajau3zaTopa MapooOpa3zHOro
TpusTUI(ochara BeayT B TpyOUaThIX peaKTOpax, 00OTrpeBaEMbIX
TOMOYHBIMU Ta3aMH, IUPKYJIUPYIOIIUMU B MEKTPYOHOM Tpo-
ctpaHctBe. JKuakodasHblil kKaTaau3 MPOU3BOIAT OOBIYHO B pPEaKTOpax
C Pa3JIMYHOrO poJa MEPEMELINBAIOIIMMU yCTporcTBaMu. Hampumep,
MOJIMKOHICHCAIIUI0 (DeHOoIa M albJeruja B BOJHOM pPacTBOpe C Kara-
JU3aTOPOM COJITHOM KHCIIOTOM BEIYT B PEAKTOPAX C MEXaHUUYECKHUMHU
MeIlaJIKaMHU.

PeakTopsl TeTepOreHHOro KaTajau3a, OCOOCHHO KOHTAKTHBIE
anmapaThl, B KOTOPBIX pearupyroT ra3bl Ha TBEPABIX KaTaau3aTopax,
BeChMa pa3sHooOpa3Hbl. KOHTakTHBIE ammapaTrhl JOJDKHBI pabOTaTh
HETMPEePHIBHO, 00/1a71aTh BBICOKON MHTEHCUBHOCTHIO, 00E€CTIEYUBATh pe-
UM TIpolecca, OJM3KUN K ONTUMAaIbHOMY, B OCOOEHHOCTH ONTH-
MaJIbHBIM TEeMIEpaTypHBbI PEXHUM, JOTKHBI HMETh MHHUMAJIBHOE
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TUJPABINYECKOE COMPOTUBJICHUE, MPOCTYI0 KOHCTPYKIIUIO U JIETKO
00CITyKHUBATHCS.

Knaccudukaiuss KaTaquTUUECKUX PEAKTOPOB nO  Pazo8omy
NPU3HAKy OMPEAEISIET KOHCTPYKIIUIO PEeaKkTopa.

['eTeporeHHO-KaTaTUTUYECKUE TPOILIECChl MOTYT MPOUCXOIUTH B
ra3oBoil M XUAKON (a3zax ¢ TBEPJbIM WU KUJKUM KaTalnu3aTOPOM.
[Tonasinstoiiee OOMBIIMHCTBO MPOMBIILUICHHBIX KaTATUTUYECKUX MPO-
IIECCOB OCYIIIECTBISAETCS B ra30BOM (ha3ze Ha TBEPbIX KaTalnu3aTopax.

Ilo memnepamypromy pedcumy TeTEPOr€HHO-KATATUTUUECKIIE
pEaKkToOpbl MOJAPA3NETSIOT Ha aauabaTUYecKue, H30TEPMUYECKUE U
nosurepmudeckue. [lo cmenenu nepemewusanus NCXOTHBIX BEIIECTB C
MPOJIYKTAMU PEAKIMMU PA3TUYAIOT MPEJIETbHBIE PEKUMbI HJEATBHOTO
BBITECHEHUS U TTOJTHOTO CMEILIEHUS, a TaK)Ke PEeKUMbl HEMOJIHOTO Tepe-
MeITMBaHus, (PaKTUYECKU CYIECTBYIOIINE B MPOMBIIIJICHHBIX KaTaju-
TUYECKUX PEAKTOpax U Xxapakrepuszyemble T1u(¢hy3noHHON MOJIEBIO.

[lo euopoounamuueckomy pedsxicumy B3aMMOAEUCTBUS 3€PHUCTOTO
TBEPJIOr0 KaTajau3aTopa C MOTOKOM Ta3a KaTaJIUTUUYECKUE PEaKTOPbI
JESAT Ha CIAEAYIOIIKME TPYNMbl: 1) ¢ HEMOABUAKHBIM ((PUIBTPYIOIIKM)
CJIOEM KaTaju3aTopa; 2) CO B3BELICHHBIM (KHUISIIUM) CIIOEM KaTaJu-
3aTopa; 3)C HENPEephIBHO ABIKYIIUMCS KaTaJlu3aTOpOM IO BCE
BBICOTE PEAKIIMOHHOTO 00beMa. ITOM Kiaaccuukaimeil He OXBaueHbI
PEaKTOPhI MOBEPXHOCTHOTO KOHTAKTA C Pa3MEILICHUEM KaTaau3aTopa B
BUJIE TPYO WJIM CETOK, Yepe3 KOTOPhIC MPOIyCKAETCA ras.

Konmaxmnuvle annapamul nogepxnocmuo2o KOHmMaxkma TpUAMeE-
HSIOTCSL peXe, YeM ammaparbl ¢ (QUIBTPYIOMIUM WM B3BEHICHHBIM
ciloeM Karanuzatopa. lIpu TOBEpXHOCTHOM KOHTAKT€ AaKTHUBHAs
MOBEPXHOCTh KaTajnu3aTopa HeBenuka. [loaTomy ammapaTel Takoro
TUMA 1EJIECO00Pa3HO MPUMEHSATHh JIMIIL JJIsI OBICTPBIX 3K30TEp-
MUYECKHUX peakIMii Ha BBICOKOAKTMBHOM KaTajiuzarope, oodecre-
YUBAIOIIEM BBIXOJI, OJIU3KHUM K TeopeTudeckomy. [Ipu aTux ycrnoBusax
B KOHTAaKTHOM ammnapare He TpeOyeTcsi pa3Meliarh OOJIbIINE KOJIU-
YEeCTBA KaTajlu3aropa.

[TpunnunuanbHas cxema KOHTaKTHOTO amnmnapara C
KaTaJIM3aTOPOM B BHJE CETOK MOKazaHa Ha puc. 27. B xopmyce
amnrmapara TOPU30HTAIBHO YKPEIUIEHBI OJIHA HaJ JPYrod HECKOIBKO
CETOK, M3TOTOBJICHHBIX U3 aKTUBHOTO JJISl IAaHHOW pEeaKlUu MeTajuia
win cmiaBa. llogorpeB raza 10 TeMmIeparypbl  3a)KUTAHUS
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MPOU3BOAUTCSA TJIABHBIM 00pa3oM B CaMOM almapare 3a CUeT TEIJIOThI
U3JIyYEHHS] PACKAJICHHBIX CETOK. BpeMs CONpUKOCHOBEHHs Ta3a C
MOBEPXHOCTHIO CETOK COCTABIISIET THICAUHbBIC — JIECATUTBICSUHBIC JJOJIU
CeKyH/bl. Takue ammapaTbl OpPOCThI IO YCTPOWCTBY U BBICOKO-
NpOU3BOAUTENBHBI. OHM NPUMEHSIIOTCS ISl OKHCIICHUS aMMHUaKa Ha
IJIATUHO-TIAJIAIUEBOPOJIUEBBIX CETKAaX, JUIi CUHTE3a aleTOHa U3
M30MPONWIOBOTO CIHPTA HA CEPEeOpPAHBIX CETKax, JJIsi KOHBEPCHUU
METaHOJIa Ha MEJTHBIX U T. TI.
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Puc. 27. KoHTakTHBIN anmapar Puc. 28. KoHTakTHBIN anmapar ¢
NOBEPXHOCTHOT'O KOHTAKTa C BBICOKOAKTHBHBIM KaTanu3aTopoM Oe3
KaTaJM3aTOPOM B BUJIE CETOK: TEIJI000OMEHHBIX YCTPOMCTB, HO C
1 — xonbua Pamwra; 2 — ceTka u3 3aKJIaIKOU MPOJYKTOB PEAKIINH:
KaTajm3aTopa; 3 — paclpeaeauTelIbHas 1 — kopryc; 2 — karanu3arop;
penieTka; 4 — KapTOHHBINA QUITBTD; 3 — pewretka; 4 — XOIOUIbHUK;
5 — MPEeAOXPAHUTEIBLHBINA KJIallaH; A — HCXOJIHas Ta30Basi CMECh;
A — BXO/JI ra3a B anmnapar b — npoayKThl peakuuu

OTH kK€ IPOLECCH C MPUMEHEHUEM JAPYTUX, MEHEE aKTUBHBIX, HO
0oJiee ACIIEBBIX KAaTAIM3aTOPOB IPOBOJAT B anmnaparax ¢ GUIbTPYO-
IITUM WJIM B3BEIICHHBIM CJIOEM KaTajin3aTopa. B HEKOTOpBIX ciaydasx,
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4TOOBl COBMECTUTH KaTalli3 M HarpeB ra3oBOM CMECH, KaTaau3aTop
HAHOCST Ha CTEHKH TEeTNIOOOMEHHBIX TPYO.

Annapamui ¢ purompyrowum croem Kamaiu3amopa B HaCTOAILEE
BpeMsi HauOoliee pacrnpocTpaHeHbl. OHU TPUMEHUMBI JJiA JHO00T0
TUNA KATAJIUTUYECKUX peakuui. B 3Tux ammaparax clod WA He-
CKOJIBKO CJIO€B KaTaJu3aTopa HEMOJBIXKHO JEXaT Ha pelerdyaTtou
onope (MOJKE) WM 3arpy>KeHbl B TPYObl U 4Yepe3 HEMOJABUIKHBIN
KaTaJn3aTop MPOMYyCKAETC CMECh Pearupyrolux ra3oB MpU pexUMe,
OJIN3KOM K UJI€aJlbHOMY BBITECHEHHIO. UeM BBIIIE CIION KaTaau3aTopa,
TEM MEHEE CKa3bIBaeTCsl O0ceBoe (0OpaTHOE) MepeMelIMBaHue raza u
TeM OoJsiee MpUMEHHMMa K pacueTy peakTopa MOJEib HUACaTbHOTO
BBITECHEHUSI.

Kartanuzatop umeet opMy 3epeH, TaOJIETOK WK TpaHyJl pa3iny-
HBIX Pa3MEpoOB, HO, KaK MPaBWIO, HE MEHee 4—5 MM B MOINEPEUYHUKE,
TaKk Kak npu Oojiee MEJIKUX YacTHUIaX PE3KO BO3pacTaeT T'MIpaBiIM-
YECKOE COIMPOTHUBIICHHUE CJIOSI KaTajau3aTopa U Jierde MPOUCXOAUT €ro
cnekanue. KomnyecTBo 3arpyK€HHOT0 KaTajlu3aTopa, BHICOTA, YUCIIO
CJIOEB M PACIOJOXKEHUE HUX B ammnapare 3aBUCIT OT AKTUBHOCTH
KaTaJIn3aTopa, Xapakrepa KaTaluTUYEeCKOW peaKlUUu, YCIOBUN TEILIO-
oOmeHa. UeM akTHBHEE KaTajlu3aTop U OOJIbIIE PABHOBECHBIM BHIXO]I
U CKOpPOCTh pE€aKUWHh, TE€M MEHbIIE KOHTAKTHOM MAacChl HY>XHO
3arpyarth B allapar U TEM MEHbIIIE BBICOTA CIIOSl KaTaau3aTopa.

OCOOEHHOCTH KOHCTPYKIIMM KOHTAKTHBIX AallllapaToB 3aBUCAT B
OCHOBHOM OT KOHCTPYKTHBHOTO O(OpPMJICHUS TEMI00OMEHHBIX
ycTpoiicTB. [lognepkanre oNnTUMaIbHOTO TEMIIEPATYPHOTO PEKUMA —
HauOoJiee CJIOXKHas 3ajadya TpU KOHCTPYUPOBAHUM KOHTAKTHBIX
anmapaTtoB. [ SHIOTEPMUYECKHX peakluil TpeOyeTcs MOABOJ Te-
IJIOTHl B 30HY KaTajiu3a; JUIsi MHOTHX KaTalMueCKUX ITPOIECCOB
TpeOyeTCs TOHKasl PEryJUpoBKa TEMIIEPATYPHOIO PEXKUMA, UTOOBI
n30exxatb MOOOYHBIX TpoiieccoB. Haunbonee TpyaHo mpoBoasSITCS
oOpaThMble 3K30TEPMUUYECKUE PEaKIUU, MPU KOTOPHIX TpeOyeTcs
HEPABHOMEPHBIN MO BHICOTE amnmnapaTa UHTEHCUBHBIA OTBOJ TEILJIOTHI
U3 30HBI KaTaJIn3a U MOJIE3HOE NCMOJIb30BAHUE ATON TEITOTHI.

Annapamer ¢ Qurvmpyrowum ciroem 06e3  meniooOMeHHbIX
ycmpoticme Hau0ojee MPOCThl MO KOHCTpYKIMU. OHM paboTaroT Ha
aanabaTUYECKOM TEIUIOBOM PEKUME, IPUUEM TEMIIEPATYPHBIM PEKUM
peryJMpyercsi TOJIbKO MU3MEHEHHUEM COCTaBa M TEMIEpaTypbl UCXO/I-
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HOro Ta3a. Takue anmapaTbl MOXKHO MPUMEHATH &) JJI MPAKTUYECKU
HEOOPATUMBIX SK30TEPMUUYECKUX PEAKLUN, MPOBOJUMBIX B TOHKOM
CJIO€ BeCbMa aKTHUBHOTO Kartanuzaropa (puc.28), Hampumep s
OKHCJICHUSI ME€TaHoJa B (popMaibJeruj; O) Juisi peakiuid ¢ HU3KOU
KOHIIEHTpALIMEeN peareHTOB, HalpUMep MPU KaTAUTUTHUYECKON OUHUCTKE
ra3oB OKHUCIICHUEM WM THJIPUPOBAHUEM MNPUMECEH; B) Uil SK30TEp-
MHUYECKUX PEaKIMid ¢ HEOOJbIIUM TEIUIOBBIM 3 dexkTom (puc. 29).
KonnuuecTBO 3arpyXe€HHOr0 KaTajau3aTopa MpHu Majioil ero akTUBHOCTH
MOXET OBITh BEChbMa BEJIMKO, U BBICOTA CJOSI COCTAaBIISIET HMHOTA
HECKOJIbKO METPOB.
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Puc. 29. KonrakrtHslii anmapat 0e3 Puc. 30. CxeMa MHOTOCTYyIIEHYATOI'O
TEII000MeHa JJIsl SHAOTEPMUYECKUX U KOHTaKTUPOBAHUS C BHEIITHUMU

HK30TEPMHUUYECKUX MPOILIECCOB C TEII000MEHHUKAMH:

HEOOJIBIIUM TEIUIOBBIM 3 PexToM: 1, 2, 3 — KOHTAKTHBIE aIapaThl;
1 — xopmyc (pyTepoBaHHBIN); a, 0, B — TEINIOOOMEHHHUKW;

2 — Katanu3aTop; 3 — KOJIOCHUKOBAas A — UCXOJHBIN Iras;

pelmieTka; A — UCXOHAs Ta30Bast b — mpoyKThI peakiuu

cMecCh; b — IpoayKThI peakuuu

OCHOBHBIM JOCTOMHCTBOM ammapatroB 0e3 TeII00OMEHHBIX YCT-
POMCTB SBJISICTCS MPOCTOTA KOHCTPYKIMUHU. OJIHAKO OHU COBEPIIECHHO
HEe 00€CHeYnBaIOT ONTHMAIBHBIN TEMIIEPATYPHBIA PEXKUM, MOITOMY
WX 3aMEHAIOT 0osiee 3 PEKTUBHBIMHU — C TETIIIOOOMEHOM.

CylecTByeT HECKOJIbKO CIIOCOOOB TEINIOOOMEHA B KOHTAKTHBIX
amrmaparax, MpuYeM KOHCTPYKTHUBHBIE MPHEMBbI OTBOJA TEIUIOTHI M3
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PEaKIMOHHOTO 00beMa U MOABE/ICHUS TEIIOTHI OJTHOTUIHBI JJIS MPO-
BEJACHUS DK30TEPMHUUYECKUX M SHIAOTCPMUUYECKUX peakuuu. Ilpumep-
Has KJIacCU(PUKAIMsg KOHTAKTHBIX alMapaToB ¢ (PUIBTPYIOIIUM CIIOEM
KaTajau3aTopa 1o crnocodam oTBojia (MM MOABO/IA) TEIIOTHI:

|. KontaktHble anmaparbl ¢ TMEPUOJUYECKUM TMOABOAOM H
OTBOJIOM TEIUIOTHI.

I1. KonTakTHbIE anmapaThl ¢ BHEIIHUMU TETNIOOOMEHHUKAMU.

[11. KonTakTHbIE anmapaThl ¢ BHYyTPEHHUMU TEMJI000MEHHUKAMH:

1. TTosiouHkle (CTyNEHYATOrO TEIMI000OMEHA):

a) C TEMJI00OMEHHUKAMU MEXY TIOJIKAMU;

0) C OXJaXICHHEM  MEXIy IIOJKaMH  JIOTIOJHUTEIbHBIM
BBEJICHUEM XOJIOJHBIX PEAreHTOB.

2. TpyOuaTbie (HEMPEPHIBHOTO OTBOA MU MOABO/IA TEILIOTHI):

a) ¢ pa3MelIeHUEM KaTaiau3aropa B TpyOKkax;

0) ¢ pa3MeIleHUEM KaTaau3aTopa B MEKTPYOHOM MPOCTPAHCTRBE.

V. KoHTakTHble anmapatbl ¢ KOMOMHHUPOBAHUEM HECKOJBKUX
IPUEMOB TEIJIOO0OMEHA.

Annapamel ¢ nepuoouueckum noo80OOM U OMBOOOM MeENIonbl
MPUMEHSIIOTCSL TJIABHBIM 00pa3oM JUIsl SHAOTEPMUYECKUX KaTaJIUTH-
yeckux peaknuii. OHM, Kak MpaBWwiIo, OJHOCIONHBI. CHapy>Ku OHH
MOKPBITHI Ci0eM n3oJauu. [IpuHImn ux paboThl COCTOUT B TOM, UTO
amnmapar, B KOTOPOM Ha PEIIETKE PAaCIOJIOXKEH CJIOW KaTaau3aTopa,
NONEPEMEHHO TMOJAIOT TO pPEarupyrolive BelIecTBa, TO TEIIO-
HOCHUTEJIb (TOTOYHBIE Ta3bl, MEPErpeThld map, BO31ayX). TeraoHo-
CUTEJIb Pa30rpeBaeT CIOM Karaliu3aTopa, pemeTky u (yTEepoBKY [0
TeMIepaTypbl peakiiy, MOCie Yero BHOBb MPOIMYCKAETCS pearupyro-
mias razoBas cMmech. Kartanuzarop, pemietka u QyTrepoBKa SIBISIOTCS
aKKyMyJIsITOpaMu TeIIoThl. MHOrAa Ha pelieTky MoJ| KaTaau3aTop
HACBHITIAIOT CJOM HMHEPTHOTO Marepuaia — TEIUIOHOCUTEIIS, YBEJH-
yuBas OOIIYI0 TEIIOEMKOCTh amnmnapara U nepuoj ero padbotsl. Takue
anmaparbl NPUMEHSIIUCH JJIsl ACTUAPUPOBAHUS YTIEBOIOPOIOB, KaTa-
JUTAYECKOTO KPEKWHra U JAPYTUX SHJIOTEPMHUYECKHX MPOIIECCOB, B
KOTOPBIX HEOOX0IMMa pereHepalus Kataiu3aropa BCiaeACTBUE OJIOKHU-
POBKH €ro MOBEPXHOCTU MPOYKTAMHU MTOOOUYHBIX PEAKIIUM.

B kxommaxmmuwix annapamax c eHewHUMU Men1000MEeHHUKAMU
TEMJI000MEH MPOU3BOJUTCS MEXKIY CTaIUAMH KOHTAKTUPOBAHMS JJIs
nojAep>KaHus TEMIEPATyPHOTO PeXKUMA, OJIU3KOr0 K ONTUMAIIBHOMY.
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Ha puc. 30 npuBeaeHa npuHOMIIMAIbHAA CXE€Ma KOHTAKTUPOBAHHUS C
MPOMEXYTOYHBIM TEIMJI00OMEHOM BO BHEIIHMX TEIMIOOOMEHHHUKAX;
Takas cxeMma XapakTepHa JJisi 00paTUMBIX FK30TEPMHUUECKUX PEaKIIUil.
CBexuil ra3 HarpeBaeTcs B TEIUIOOOMEHHUKE «B» 3a CUET TEIJIOThI
NPOAYKTOB PEAKIWHU, MPOLIEAIINX KOHTAKTUPOBAHUE, U 3aTEM IOCJIE-
JIOBATEJIbHO MPOXOJUT MEXTPYOHOE MPOCTPAHCTBO TEILNIOOOMEHHUKOB
«O» U «a», MOAOTPEBasCh 10 TEMIIEPATYphl Hayaja KaTaJIUTHUYECKOU
peakiuu (TeMmeparypbl 3aKUraHus). 3aTeM Tra3 IMOCIeI0BaTeIbHO
MPOXOAUT YEpe3 CIIOM KaTalIu3aTopa B KOHTAKTHBIX alaparax Hu
BHYTPHU TPYO COOTBETCTBYIOIINX TEMIIOOOMEHHUKOB.

B COOTBETCTBUM C KMHETMYECKMMH 3aKOHOMEPHOCTSMHU BBIXO/I
NpOAYKTa TMpU KaTajdu3e BO3PACTAET CO BPEMEHEM IO Jorapud-
MUYECKOHM 3aBUCUMOCTHU. [103TOMY J107151 OT OOIIETr0 BHIXO/Ia B KAXKIOM
U3 KOHTaKTHBIX amnmapatoB 1, 2 u 3 (puc. 30) moHMKaeTcs 1Mo Mepe
KOHTakTUpOBaHUs. (COOTBETCTBEHHO IMIOCTENEHHO YMEHBIIAIOTCS
TeIIoBOM 3(PQeKT mporecca M KOJUYECTBO TEIUIOThL, KOTOPOE
TpeOyeTcs OTBECTH W3 Kaxjoro cios. KomnuecTBo karanmuzaTropa B
anmaparax 1, 2, 3, Kak NnpaBWJIO, MOCJIEA0BATEIBHO YBEIUYMBACTCH.
OnHako cTeneHb MPEeBPALCHUS B KAXKIOM OTIEIbHOM amnmnapare 1, 2,
3 MoCieqoBAaTENbHO CHUXAETCSA, YTO COOTBETCTBYET 3aKOHY JEHCT-
Byromux wmacc. CriegoBaresibHO, 4eM OOJIbIlI€ CTYNEHEW KOHTaK-
TUPOBAHUS M MPOMEXKYTOUHOI'O OXJIAXKICHUS, TEM BBIIIE BBIXO]]
MPOAYKTa U PEXKUM OJMXKE K ONTHUMaIbHOMY. B COBpEeMEHHBIX KOH-
TaKTHBIX anmnaparax MOPOMEXYTOUHbIA TEIJIOOOMEH Yalle BCEro
MPOU3BOASAT B TEINIOOOMEHHHUKAX, PACIOJ0KEHHBIX B IOJOYHOM
arrapaTre MeXIay CIOSIMHU KaTaau3aTopa.

llonounvie KoHmaxmmuvle annapamuvl — OJIWH W3 HauboJyee pac-
MPOCTPAHEHHBIX TUIIOB KOHTAKTHBIX ammapartoB. [IpuHmmn ux ycr-
pOKCTBA COCTOUT B TOM, YTO MOJOTPEB WA OXJIAXKJICHUE ra3za MEXIy
CJIOSIMU KaTajln3aTopa, JIeKalMMH Ha TOJIKaxX, MPOU3BOAUTCA B CAMOM
KOHTAKTHOM amIapare C HCIOJb30BAaHUEM PAa3JIMYHbIX TEIJIOHOCH-
Tenel Win cnocoOoB oxJaxkaeHus. [IpuHIMNUanbHas cxema MoJioY-
HOTO KOHTAKTHOTO anmapara sl OPOBEACHUS SK30TEPMHUYECKHUX
peakiuyil mpeacTaBiacHa Ha puc. 31.
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Puc. 31. [1on04YHBIi KOHTAKTHBINA Puc. 32. TpyOuaTbl KOHTaKTHBII
anmnapar ¢ TeIJIO0OMEHHUKaMH MEXAY —aIlmapar ¢ KaTaiu3aTopoM B TpyOKax u
CJIOSIMM KaTanuszaTopa: | — pemierka; 000TrpeBOM TOMOYHBIMU T'a3aMHu:
2 — Termno0OMeHHbIE TPYOKH; 1 — orneynopHas kiagka,
3 —neperopoaxwu; I, 11, 11, 1V — 2 — TpyOBI ¢ KaTaau3aTOPOM,
IIEPBbIN, BTOPOU, TPETU, YETBEPTHIN A— ncxoaHasi ra30Basi CMECh,
CJIOU KaTaiu3aTopa (1o X0y rasa); b — mpoyKThI peakiuu

A — a3 u3 TermI000MeHHHKA;
b — ra3 B Tenno00OMeHHUK

Mexny IObIpyaTbIMU ITOJKaMH, HA KOTOPBIX PACIIOJIOXKEHBI CIIOU
KaTajln3aTopa, pa3MelleHbl TEeII00OMEeHHUKU. B ammapartax Takoro
TUIAa BBICOTA KaXXJIOI0 HIKEJICKAILETO CJIOA KaTajau3aropa OoJIblie,
YeM PaCIIONIOKEHHOTO HAaJl HUM, T. €. YBEJIMYMBAETCS 110 XOdy rasa, a
BBICOTA TEMJIOOOMEHHHMKOB YMEHBIIIAETCS, TaK KaK 0 MEpe Bo3pac-
TaHWs OOLIEH CTENEHU MPEBPALLECHUS] CKOPOCTh PEAKIIUU CHUKAETCS U
COOTBETCTBEHHO YMEHBIIAETCS KOJIUYECTBO BBIICIUBIICHCS TEIJIOTHI.
B mexTpyOHOM MpOCTpaHCTBE TEMIOOOMEHHHKOB MOCIEI0BATEIHLHO
CHU3Y BBEPX MPOXOJUT CBEKMH Ta3, OXJAXAas MPOAYKTHl PEAKIUU U
HarpeBasiCh 0 TEMIEPATYPhl HaYalla PEaKIHH.

B HEKOTOpBIX KaTaJUTUYECKHUX MPOILECCAX MPOMEKYTOUYHOE
OXJIAKJICHUE MOYKHO NPOU3BOJUTH JIONOJHUTEIBHBIM BBEJICHUEM
OJIHOTO W3 PEAareHTOB MEXKIY CTaAUsSMH KOHTAKTUPOBaHUS. Takum
peareHTOM MOXET OBbITh XOJIOJHBIM ra3, HalpuMep a30TOBOAOPOAHAsS
CMECh B CUHTE3€ aMMMAaKa, BO3yX — B PEAKLUAX OKUCIICHHUS], BOASHOU
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nap — B pEaKUUAX TUJpaTallid M KOHBEPCUHU YIJIEBOJAOPOAOB C
BOJISIHBIM TIAPOM.

B MoJ0YHBIX KOHTAKTHBIX anmnapaTax MpPOUCXOJUT CTYNEeHYaThIN
CKauKOOOpa3HbId OTBOJA TEIUIOTHI, KaTAJIUTHUYECKas peakius u
TEMJI000MEH BEAYTCS Pa3eibHO MOCIeI0BATeIbHBIMU dTAllaMHU.

B mpybuameix xonmaxkmueix annapamax TEI00OMEH IPOUCXO-
IUT HENPEPHIBHO W OJHOBPEMEHHO C KaTaJIUTUYECKOW pEaKLUEH.
Karamn3 mpouMCXOIUT NOpU NOJIUTEPMUYECKOM PEKUME; TEIIIOBOU
3¢ (PeKT peakuy 4aCTUYHO KOMIIEHCUPYETCS MOJBOJIOM UM OTBOJOM
TEIJIOTHI. ATapaThl ¢ KaTAIU3aTOPOM B TpyOax MCHONB3YIOTCS IS
DHIOTEPMHUYECKUX M DK30TEpMUUYECKUX peakuui. Ilpu nposenenun
SHAOTEPMUUYECKUX PEaKIU B MEXTPYOHOE MPOCTPAHCTBO armapara
MOJAIOTCSl TOPSTYME TOMOYHBIE I'a3bl, OMBIBAIOIINE TPYObl C KaTayiu-
3atropoM. MHOrna takue ammapaTrbl YCTPOEHBI MO THUIY TPyO4aToro
TEIIOOOMEHHMKA, 3aKJIIOYEHHOTO B OOMYPOBKY, B TPyOKax KOTOpPOIo
HaxoAuTca KaTtanuzatop (puc.32), a MHOrJa Kak Iedyb, MO OKPYXK-
HOCTH KOTOPOU pacmoJiokeHbl TPYOKH € KaTaau3aTopoM, a B LEHTPE
UUPKYJUPYIOT TOOYHBIE Ta3bl.

Pearupyromiasi razoBasi CMeCh IPOXOJUT KaTaIU3aTOPHbBIE TPYOKHU
MPOTUBOTOKOM TETUIOHOCHUTENIO, HEMPEPHIBHO HArpPEBAsICh A0 TEMIIE-
paTtypsl peakiuy; TEIUIOTa OTXOJAIIUX TOMOYHBIX TIa30B HCIOJb-
3yeTcst 1Sl TOJ0TPeBa PEareHTOB U B KOTiIax-yruin3aropax. [1o tako-
MY MPUHITUITY YCTPOEHBI KOHTAKTHBIC aIllapaThl JIs ACTUAPUPOBAHUS
OyTaHa, KaTAIUTUYECKOW KOHBEpCcUU MeTaHa (1-sf cramus)) U Ipyrux
npoueccoB. [lpu mpoBeaeHUH SK30TEPMHUUECKUX PEAKUUWA B TPYyO-
YaThIX anmnapaTrax TeIIOOOMEH MPOU3BOJUTCA MEXKIY KaTaau3aTropoM
U XOJIOAHBIM, €IlI€ HE MpopearupoBaBIInM razoM. Karanuzarop Haxo-
JTUTCS. B TPyOax, OMBIBAEMbBIX XOJOJHBIM ra3oM, WA B MEXTPYOHOM
npoctpancTBe. Tak, Hampumep, JBOWHBIE TEMIOOOMEHHbIE TPYOKH
(puc. 33) TpOHU3BIBAIOT CJIOW KaTaIM3aTopa, JeKaluid Ha PEIIETKE.
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Puc. 33. JIBoitHas TemmooOMeHHas Puc. 34. MHOroCca0iHbIN KOHTAKTHBIMN
TpyOKa: 1 — kaTaiusarop, anmnapar ¢ KUISIIIUMU CJI0SIMU
2 —BHYTpEHHSIS TEIIIOOOMEHHAS Karajau3aTopa: 1 — BogsHoOU
TpyOKa, 3 — BHEIIHSS TEIIOOOMEHHAs XOJIOAWJIBHUK,
TpyOKa, 4 — Iplpyartas mnoyka 2 — ra3opacnpAeNuTeIbHbII KOHYC,
(pemeTka), A — HCXO/IHAs ra30Basl 3 — B3BEIICHHBIN CIOW KaTaJIn3aTopa,
cMech, b — IpOAYKThI peakuuu 4 — razopacrnpenenurenbHas

KOJIITa4YKOBasA pCIICTKA

['a3, mocTynarommi B KOHTAKTHBIM anmapar, MPOXOAUT MO BHYT-
pEeHHUM TpyOaM M 3aTéM IO KOJBIEBOMY MPOCTPAHCTBY MEXKITY
BHYTPEHHUMH U BHEIIHUMHU TEIJIOOOMEHHBIMU TpyOKamu. [Tpu sTom
ra3 noJOTPeBAETCS 10 TEMIIEPATYPhl PEAKLIUH, OXJIAKAAsl KOHTAKTHYIO
MaccCy, U 3aTe€M BXOAUT B CJIOW Kataimu3aropa. [Ipumepom KoHTakT-
HOTO ammapara ¢ JBOWHBIMH TEIUIOOOMEHHBIMU TPYOKaMH MOXKET
CIY>KUTh OIWH W3 THUIOB KOJIOHHBI CHHTE€3a aMMHaKa IMPHU CPEIHEM
naBiieHUU. B ammaparax ¢ ABOMHBIMH TEINIOOOMEHHBIMU TPYOKaMH
pacrpeeIeHie MHTEHCUBHOCTH OTBOJA TEIUIOTHI U PACIHpECIICHHE
TeMIepaTyp MO BBICOTE CJIOSI KaTaiu3aropa Ojuxke K ONTUMaJIbHBIM
YCJIOBHUSAM, YEM B MPOCTHIX TpyOuaThix. Ho 3TH anmapaThl Takxe nume-
10T PsIJI HEAOCTATKOB: HEPABHOMEPHOE paCHPEACICHUE TEMIIEPATYP 1O
CEUCHMIO almnapara, HeJIOCTaTOYHYI0 UHTEHCUBHOCTh OTBO/Ia TEILIOTHI
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OT KaTaJu3aropa BHayaje CJIOd KOHTAaKTHOM MaccChl, TPOMO3JKOCTb
TEMJI000MEHHBIX PJIEMEHTOB U YMEHBIIIEHUE BCIECTBUE ATOTO MOJIE3-
HOTO 00beMa, 3aHATOr0 KaTaIu3aTOPOM.

[Ipu KOHCTpyHMpOBaHWM KOHTAKTHBIX aIlllapaToOB dYacTO MpPHUMeE-
HSAIOT KOMOMHUPOBAHME HECKOJBKUX MPHEMOB TeriooomeHa. Berpe-
Yal0TCs, HaPUMEp, TPyOUaTO-TIOJIOYHBIE anlapaThl C 3arpy3Koii KaTa-
JaM3aTopa Ha MOJKaxX U B TPyOKax, pachoJIOKEHHBIX MEXy TMOJKaMH,
TOJIOYHBIC C COBMEIIEHHEM B OJHOM ammapaTe pPa3HbIX TPHEMOB
OXJIAXKACHUS MEXKIY CTaIusIMH KOHTAKTHPOBAaHHS, HAlpUMeEp ycTa-
HOBKa TEIUIOOOMEHHBIX TPYyO W BBOJ XOJOJHOTO Ta3a B KOJIOHHE
CHHTE3a aMMHaKa W T. 1. B KOMOMHHMpPOBAaHHBIX MHOTOCTYIICHYATHIX
ammapaTax JOCTUTaeTcsl HauOobliee MPUOIIKEHUE K ONTUMAILHOMY
TEMIIEPATYPHOMY PEXUMY MO0 CPAaBHEHHUIO C JAPYTMMHU THUIIAMHU arla-
paToB ¢uiabTpyromero cinos. OaHako BCe KOHTAKTHBIC ammapaThl C
GUIBTPYIONIMM CJIO0EM KaTajn3atopa 00JIa/latoT CIAEAYIOUUMHU HEN0-
CTaTKaMH, MPUCYIIMMHU HETOJBIKHOMY KaTajau3aTopy W 3aTPYIHSIO-
IIUMU JaTbHEHIITYI0 HHTCHCH(UKAITUIO KaTaTUTHICCKHUX MPOIECCOB:

1. B ¢dunprpyromem cioe MOXHO HCIIOIB30BaTh JIUIIL CpPaB-
HUTEJILHO KPYMHBIC 3€pHA WM TPaHyJbl KaTajau3aropa HE MeHee 4—
6 MM B MOIIEpEUHHUKE, TaK KaK Mpu 00jIee MEJIKUX YacTHUI[aX PE3KO BO-
3pacTaeT TUAPABINYECKOE COMPOTUBIICHUE 0. BHYyTpeHH:s moBep-
XHOCTh KPYITHBIX YaCTHI[ KaTaJau3aTopa Majio UCIIOIb3yeTCs I KaTa-
JU3a, ¥ 3TO CHUXKAET OOIIYIO CTETEHb UCIIOJIB30BAHMS KaTalln3aTopa.

2. B mporecce paboThl 4YacTUIIBl HEMOJBI)XHOTO KaTallh3aTopa
CIIEKAIOTCA U CIICKUBAIOTCSI, BCIICACTBUE YET0 MOBBIIIACTCS TUIPABIIH-
YeCKOe COMNPOTHUBIICHIIE ammapara, HapyllaeTcsi paBHOMEPHOCTh pac-
NpEeACICHUs] Tra3a U CHHXAETCAd KaTaIUTHYeCKas aKTHUBHOCTh
KaTaJin3aTopa.

3. I[lopucteie 3epHa KaTaaM3aTOPOB MMEIOT HU3KYIO TEIIOMPO-
BOJHOCTh, U CKOPOCTh TEIUIOOTAAYU OT CJIOSI K MOBEPXHOCTU TEILIO-
oOMeHa o4yeHb Maia. [IoaToMy HEBO3MOXXHBI MHTCHCUBHBINA OTBOJI Te-
IJIOTHl W3 HEMOJBH)KHOTO KaTaJM3aToOpa M PAaBHOMEpPHOE pacipe-
JCJICHUE TeMIepaTyp MO CEUCHHIO HemoABWXHOro ciosi. Haubonee
WHTEHCHUBHBIN OTBOJI TEIJIOTHI MOT ObI OBITH JOCTHTHYT IPH PacCIio-
JIO’)KEHUH BOJSHBIX WJIM BO3IYIIHBIX XOJIOJUILHUKOB B CIIO€ KaTaJlu-
3aTopa; OJHAKO M3-3a MaJIO TEIJIOMPOBOJIHOCTH HEMOABUKHOTO CIIOS
ATOT TPHEM HEIONMYCTHM, TaK KaK KaTaJM3aTop «3aTyXaeT» BOJIM3U
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XOJIOJAWIBHHUKOB, T. €. TEMIIEPATypa €ro PE3KO CHUKAETCS U pEeakius
MPEKPAIIAETCS.

4. Ilnoxue ycioBusl TEIIOOOMEHa B (PUIBTPYIOIIEM CIIO€ Karta-
JU3aTOpa HE MO3BOJISIFOT YETKO PETYJIMPOBATH TEMIIEPATypy U MHOA-
JIEp)KUBaTh ONTUMAJIbHBIA TEMIIEPATYpPHBIN pexxuM. [loaTomy, Hampu-
Mep, TpU HK30TEPMHUUECKHUX PEaAKIUSIX HaAOJI0JAaeTCsl TOBBIIICHUE
TeMIEepaTypbl MO MEpPE JOCTHKEHHUSI 00Jiee BBICOKUX CTENEHEW KOH-
TaKTUPOBAHHUS BMECTO IIOCTEIIEHHOIO CHMKEHHS TEMIIEpaTyphl.
OTKJIOHEHUS OT ONTUMAJIBHOIO TEMIEPATYPHOrO PEXKUMA CHUKAKOT
MIPOU3BOIUTEIBLHOCTh KaTaJIN3aTopa.

5. B ammaparax ¢ HENOABHXKHBIM KaTajau3aTOpOM HEBO3MOXKHA
€ro HENpepbiBHAsI pereHepanus, HeoOxoaumas JUisi MHOTHX
MIPOLIECCOB TEXHOJIOTHUU OPTAHUYECKHUX BELIECTB.

Annapamsl co 836eUleHHbIM (KUNAWUM, NCEB000NCUNCEHHBIM)
crloeM Kamanuzamopa MPUMEHSIOT B3aMEH alllapaTtoB ¢ QUIBTPYIO-
UM Ccia0eM. [IprHIMIT B3BEMIEHHOTO CIIOSI YCTPAHSIET NEPECUNCICHHBIE
HEJIOCTAaTKM W TO3BOJSICT 3HAYUTEIIBHO YIPOCTUTH KOHCTPYKIIHIO
KOHTAKTHBIX anmnaparoB. B ammaparax cO B3BEHICHHBIM CIIOEM IpH-
MEHSIETCA OOBIYHO MEIKO3EPHUCTBIA KATAIU3aTOp C JUAMETPOM
yactul] 0,1-2 mM. B3BelIeHHBIN CI0M MEIKUX YaCTHUI[ KaTaln3aTtopa
o0Opa3zyeTcs B Ta30BOM (MJIM KUIKOM) MOTOKE PEArupyrolnX BEIIECTB.
JInst 3TOTO ra3 mpomycKarT CHU3Y BBEPX YEPE3 PEUIETKY, HA KOTOPOU
HAXOJUTCS KaTaJau3aTop, ¢ TaKOH CKOPOCThIO, YTOOBI YaCTHUIIbI KaTa-
Jav3aTopa TPHUIUIM B JIBMKEHUE W BECh CJIOM IEpemes W3 Hemo-
JBUKHOTO BO B3BEIIEHHOE COCTOsIHME. BO B3BEIIEHHOM CIIO€ 3€pHA
KaTaau3aTopa IEPEJBUTAIOTCS BO BCEX HAIMPABICHUSAX, COBEpIIas
JUHEMHOE W BHUXPEBBIC JIBWKECHUSA, B PE3YJIbTATE YCKOPSETCS
nuddy3us peareHTOB M3 sAJlpa MOTOKAa K YacTUIIAM KaTajlu3aTopa.
BHemHuii BUI €0 HAIOMUHAET KHUISIIYIO XUAKOCTh. OH Takxke
IIPOHU3aH MY3BIPSAMU Ta3a, OTKYyJa U MPOU30LLIO0 HA3BAHUE «KUILA-
iy ciaoi. B3BemieHHBIN cioit 00J1aaeT CBOMCTBOM TEKY4eCTH
nogo0Ho kujakoctu. Ilo cremeHu nepememuBaHus TBEpAoH ¢da3bl
B3BCIIICHHBIN CJIOM B ammapaTax MaJlbIX pa3MEpoB MOXKET MpuOiIu-
XKaThCA K MOJICJIH MOJIHOTO NIEPEMENIMBaHUS. TeMIepaTypHbId PEXKUM
B KATAIUTUYECKUX PEAKTOpax C KHISIIHM CJIOEM KaTalr3aTopa
U30TEPMUYECKUN.
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[IpyHIMIIMaTbHAA CXEMA KOHTAKTHOIO arnapara co B3BELIEHHBIM
CIOEM Karajau3aTopa Il 3K30TEPMUUYECKHUX pEaKklUid NPUBEICHA Ha
puc. 34. B KOHTakTHOM amnmapare HMMEETCS OJIHA MU HECKOJIBKO
ra3opacupeIeiMTeNIbHbIX peleTOK. Pearupyromas ra3oBas CMECH
MPOXOJIUT CHU3Y BBEPX, 00pa3ys Haa KaKIOW TMOJKOW B3BEIICHHBIM
ciaoM Karanusaropa. IIpoaykTel peakuuu yAaistOTCs U3 BEpPXHEU
pAaCIIMPEHHOW YacTu amnmapara. PacmumpeHue NpeaHA3HAYECHO JUIS
BBIJICJICHUS U3 Ia3a YHECEHHBIX YaCTUIl KaTaanu3aropa.

OTBOA TEIUIOTHI W3 KAaTAIW3aTOpa MPOU3BOJAUTCS MPHU MOMOIIU
BOJIIHBIX XOJOAWIBHUKOB WM TPYO MapoOBOTO KOTIA, pa3MEIIEHHBIX
BHYTpU cJoeB. Takoil mpueM TermIooOMeHa I03BOJISET OTBOIUTH
TEIJIOTY UHTEHCUBHO U PEryJIMPOBATh MHTEHCHUBHOCTH TEILUIOOTBOJA
no ciuosiM. KaramuTuyeckuid peakTop OJHOBPEMEHHO BBIMOJHSET
GYHKIIMY KOTJIa-yTHIM3aTOPa, T. €. IPOU3BOIUT BOJISHOM map.

[TonOupass TpeOyeMyro MOBEPXHOCTh TEIJI0O0OOMEHa B KaxKJIOM
CJI0€, MOYKHO JIOOMTHCSI MAKCUMAJILHOTO MPUOJIMKEHUSI K KPUBOU OI1-
TUMaJIbHBIX TeMiepaTyp. KoHCTpyKIusl TEMI000MEHHBIX YCTPOMCTB U
BCEr0 KOHTAKTHOI'O armapara CO B3BELIECHHBIM CIIOEM IPOCTa; HE
TpeOyeTCs CIO0XHBIX U TPOMO3JAKHX MPOMEKYTOUHBIX BHYTPEHHUX U
BHEIIHUX TEMJIO0OOMEHHUKOB M, KpPOME TOTO, OOIasi IMOBEPXHOCTH
TEMJI000MEHA MEHBIIIE, YeM B amnmapaTax ¢ (QUIbTPYIOIIHM CIIOEM.
Takoe ympolleHue M COKpallleHuEe TEMI0OOMEHHBIX YCTPOMCTB BO3-
MOXHO Oyiarojiaps 0coObIM CBOMCTBaM B3BEIICHHOTO closi. Bcenen-
CTBUE HEMNPEPBIBHOIO JIBMKEHUS TBEPABIX YACTHUI TEIUIOTA NEepe-
HOCHUTCSI KOHBEKLIHMEN W TEMIIEpAaTypa BHYTPHU CJIOS BBIPABHUBACTCA.
KoadduimeHT TermmooTaaym OT B3BEIICHHOTO CJOSI K MOBEPXHOCTH
TEMJI000MEHa B JECATKU pa3 BbIIE, YeM JIsl (PUIBTPYIOUIETO CJIOA.
[ToaToMy BO3MOXE€H HWHTEHCUBHBIM OTBOJ TEIUIOTHI U3 cliosg 0e3
OMAaCHOCTHU 3aTyXaHMsl KOHTAaKTHOM Macchl, a Takxe nepepadoTka rasa
C BBICOKOM KOHIIEHTpaIlMeld peareHTOB 0e€3 OMacHOCTH TIeperpena
katanu3aropa. [loaTomy Takke oTnajgaer HE0OOXOJIUMOCTh TpeBapu-
TEJILHOTO MOAOTPEBA MOCTYIAOIIEH IA30BOM CMECH 10 TEMIIEPATYPHI
3QKUTaHUS KATaJdu3aTopa, TaK KaK MOJAOTIPEB JIETKO OCYIIECTBIAETCA
IIPU TIOCTYIUJICHUU B CJIOM 3a CYET €r0 BBICOKOM TEIUIONPOBOIHOCTH. B
MIEPBOM CJIO€ KaTaju3aTopa MOXKHO HE YCTaHABIIMBATh TEIMJIOOOMEH-
HUKH, PETYIUPYS TEMIIEPATYPY CJIOA TEIUIOTOM MOCTYIMAIOLIErO rasa.
bnarogaps M30TEpPMUUYECKUM YCIIOBUSM B Ka)XJIOM CJIO€ B ammaparax
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B3BEILIEHHOTO CJIOS JIETKO OCYIIECTBIIIETCS aBTOMATUYECKOE PEryJu-
POBaHUE TEMIIEPATYPHOI'O PEKUMA.

Baxmnerinee npernMyIIecTBO B3BELUIEHHOTO CJIOS — 3TO IOBBIIIE-
HUE€ NPOU3BOJUTEIBLHOCTH KaTajau3aTopa B pe3yJIbTaTe YMEHBUICHUS
pPa3sMEpOB YACTUIL U, CIEAOBATEIBHO, MTOJHOIO WCIOJIB30BAHUS BHYT-
PEHHEN MOBEPXHOCTH KaTaIM3aTropa. [ JITaBHBIM HENOCTAaTKOM B3BeE-
IIEHHOI'O CJIOS, IT0 CPABHEHUIO C HEMOJBUKHBIM, SIBISIETCS CHUKCHUE
IBIKYIIEH CHIJIBI TIpoliecca BCJEACTBUE OoJiee TOJIHOTO IepemMe-
IIMBAHUSA T'a3d, a TAKXKE M3-3a MPOXOXKIACHUS YaCTH ra3a 4yepes CJIOU B
BUJE KPYIIHBIX Ny3bIped. [pyror HEIOCTATOK — HWCTUPAHUE 3E€PEH
KaTaJan3aTopa, 0COOCHHO OCTPBIX YIJIOB W pedep. s B3BemeHHOTo
CJI0 HEO0OXOJUMBI BBICOKOIIPOYHBIE, H3HOCOYCTOWYHMBBIEC, MEJKO-
36pPHUCTBIE KOHTAKTHBIE MAcCChl, T€ K€ KOHTAKTHBIE MAaCChl, KOTOPbIE
UCIIOJIB3YIOTCSI B HEMOABUKHOM CJIO€, KaK MPaBUiIO, HEMPUMEHUMBL. B
3aBHCHMOCTH OT YCJIOBHM TEXHOJIOTMYECKOTO MPOLECCa MPUMEHSIIOTCS
KOHTaKTHbIE  amnmapaTbl KUISALIEro closg 0e3  pereHepanuu
KaTajln3aTopa U ¢ HEMPEPHIBHOM pereHepaireit nociennero (puc. 35).

Anmaparsl KUIISIIETO CIO0S C YCIIEXOM IPUMEHSIOTCS IIPU ITPOBE-
JNEHUN KATAINTHYECKUX MPOLECCOB, B KOTOPBIX HEOOXOIMMA HETpe-
pPBIBHAs CMEHA KaTajau3aTopa Il pPEreHepaluu: JIEeTUIPUPOBAHUE
yII€BOAOPOIOB, THIPOPOPMUHT (IETUAPOTCHU3AUS U AETUIPOLIHK-
nu3anus napaduHOB), KaTaIUTUYEeCKui KpekuHr u 1p. [lpu nposene-
HUWA DHIOTEPMUYECKHUX INPOLECCOB B aIlllApaTax CO B3BELICHHBIM
CJIOEM KaTajau3aropa TEIJIOHOCUTEIEM CIIY)KUAT HPEABAPUTEIBHO
Harperas pearupyroumas ra3opas CMeCb, a HHOTAA M CaM KaTaJIu3aTop.
PeakTopbl B3BEMIEHHOTO CIIOS HAYAJIA MPUMEHATH JJIsI TPOLECCOB, HE
TpeOyIOIMX pereHepaluyd Karajau3aropa, IMOJIy4eHHUs (TaleBOro
aHruapuaa U3 HaQTaauHa WIM KCWIOJNA, OKUCIEHUS ATUJIEHA [0
OKCHJIa €T0, B NPOU3BOJACTBE AKPWIIOHUTPHUIA, JJISI OKUCJIEHUS NH-
OKCHIa cepbl. BecpMa IIEpCIIEKTMBHO NPUMEHEHUE PEAKTOPOB C
KUIIIIAM CJIOEM KaTaJu3aropa Uil KATAIMTUYECKOM OYHMCTKH
OTXOJAIINX 3aIBUJICHHBIX Ta30B OT BPEIHBIX MPUMECEH, B TOM YHUCIIE
IUI. OKUCIIEHUS TUOKCUIA CEPbl B JIBIMOBBIX T'a3ax C IOCIEIYIOLIEH
copOuuen TpUOKCUAA CEpbl, ISl Pa3oKEeHUs OKCUAOB a30Ta C IO-
MOUIBI0 BOCCTAHOBHUTENEN 10 3JIEMEHTAPHOI'O a30Ta, ISl JOKUTAHUS
OPTaHUYECKUX MPUMECEU U T. 1.
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Puc. 35. CxeMbl B3BEHICHHOTO CIIOS: Puc. 36. Cxema ycTaHOBKHU
a — 0e3 pereHepalyy Karajaus3aTopa; KATAIUTUYECKOTO KPEKHUHIa C
0 — ¢ pereHepaleii KaTajanu3aropa; ITOTOKOM B3BECH IBUIEBUIHOTO
A — UCXOJIHas Ta30Basi CMECH; KaTanuzaropa: | — 3keKTop;
b — nponykrel peaknuy; 2 — KOHTaKTHBIW anmnapar ¢
B — perenepupoBaHHbIi KaTaau3aTop; JBIKYILIMUMCS KaTaau3aToOpOM;
[" — kaTanu3aTtop Ha pereHepaIuio 3 — cenaparop; 4 — oropHasi EMKOCTb;

5 — pereHepaTop (peaxkTop ¢
KHUIISIIUM CJIOEM); A — mapbl ChIPbs
u3 TpyOuaroii meun; b — maporazoas
CMeCh Ha PeKTU(DUKAIHIO;

B — Bo3nyx; /| — TonouHsIe ra3sl B
KOTEJ-YTUIIU3aTOP

Peaxmopul ¢ osuscywumcs kamanuzamopom MHUPOKO TPUMEHS-
10TCsl JUisi Tapo¢a3HOro KpeKuHra HedTenmpoayKTOB, HO MOTYT HC-
MOJIb30BaThCSl U B JIPYTMX MpoIleccax Karaiusa, rjie Tpedyercs He-
NpephIBHAST HUPKYJSIUS KaTaau3aTopa MEXJy pPEaKTOpOM M pere-
HEPATOPOM. 371€Ch OHHM YCIICIIHO KOHKYPUPYIOT C peakTopaMu B3Be-
MIEHHOTO C10s1. [[pUMEHSIOTCA KOHTAKTHBIE alnapaThl C JIBUKYIIIUMCS
KaTajiu3aTOpOM JBYX THIIOB: a)CO B3BECHIO MEJIKO3EPHHUCTOTO
KaTaJn3aTropa B MOTOKE ras3a; 0) ¢ IJIOTHBIM CJIOEM KPYITHO3EPHUCTOTO
KaTaJn3aTopa, OMYCKAIOIIErocsl B MIaXTHOM ammnapaTe CBEpXy BHH3 B
MPSIMOTOKE MJIM MTPOTUBOTOKE C PearupyroniiMu ra3amMu (apamu).
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CxemMa YyCTaHOBKM C TIIOTOKOM B3BECH KaTaln3aropa IMpe-
cTaBliecHa Ha puc. 36. CKOpOCTh MaporazoBOid CMECH CTOJb BEIUKA,
YTO CWJIBI TPEHMUS Ta3a O 3€pPHA KaTalIM3aTopa IPEBBIIIAIOT MacCy
3epeH. B pe3ynbrare 3TOro M3MENbUYEHHBIA WIIM TIbUICBUIHBIA KaTa-
JIM3aTOP ABUKETCSI BMECTE C Ta30BBIM IIOTOKOM M BBIHOCUTCSI BMECTE C
HAM W3 BEPXHEM 4YacTH KOHTAKTHOro ammapara. OCHOBHas macca
KaTajin3aTopa OTAEIAECTCS OT IMPOAYKTOB PEAKIUUA B LUKIOHHBIX
cemaparopax M I%EKTOPOM TIEpENacTCs B pEreHeparop, TAE BO
B3BCILIECHHOM CJIO€ IMPOUCXOAUT BBDKUTAHUE YIJIEPOJHBIX BELIECTB C
IIOBEPXHOCTM  KaTajau3aropa  BO3IYXOM. PerenepupoBanHbii
PACKAJIEHHBIN KAaTalU3aTOP 4Yepe3 KOJOAEIL U CTOSIK OTBOJIUTCA HA
CMEUICHUE C ITapaMHU ChIPbsS U IIPY MOMOILM 3KEKTOPA BHOBb MOJAETCS
B PEAKTOD.

HengocratkoM yCTaHOBOK C JBMIKYIIMMCS KATalIM3aTOPOM SIBJISI-
€TCsl TPYAHOCTb IOJHOIO OTAEJICHUS MBUIEBUAHOTO KaTalu3aTropa OT
ra3oBoro IoToka. B 3THX yCTaHOBKax MHOI'O MeCTa 3aHUMArOT
yJIOBUTEN KaTaJu3aTOPHOMN MBUIH: IUKIOHBI, JIEKTPOPUIBTPHI.
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