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MIIK: CO2F 11/18
F23C 7/00
F23C 10/01

YcraHoBka AJI KATAJIMTHYECCKOro C:KMranus TonJiiBa

B BH/€ WJIOBOI'0 0CAAKA CTOYHBIX BOJA U COC00, peajn3yeMblid 3TOH YCTAHOBKOMU

I'pynma u3o0peTeHuii OTHOCUTCS K YCTPONCTBAM M CIIOCO0AM CXKUTAHUS BJIAKHBIX HIJIOBBIX
OCaJKOB CTOYHBIX BOJI KOMMYHAJBHBIX OUYHUCTHBIX COOPYKEHHH, COAEp KalUIuX OpraHu4YecKue
BEIIECTBA, A TAaKXKE TEXHOJOTMUYECKOMY IMPOLECCY KaTAIUTHYECKOTO CXKUTAHUS BJIAKHBIX
WUJIOBBIX OCAJIKOB CTOYHBIX BOJ B PEAKTOPE C MCEBAOOKIKEHHBIM CJI0€M KaTaJIn3aTopa.

H3BecTHa  yCTaHOBKA C  MHEPTHBIM  KUIIIIUM  CJIOEM [ yTWIM3ALUHU
YIJIEPOAOCOAEPIKAIINX OTXOA0B B TOPOACKMX OYHUCTHBIX COOPYJKEHHUSX KOTOpas CONEPKUT
KOTEJIbHYI0 YCTAHOBKY, TOINKY KHIIAIIErO CJIOS W Ta30MOTOPHYIO JJIEKTPOCTAHLMUIO C
TPyOONPOBOJIOM  BBIXJIOMHBIX Tra30B. JIyTheBOW BEHTHJIATOP BBICOKOTO JaBJICHUS CO
CMECHUTENIbHON KaMEpPOH CBEKEro BO3AyXa U rOpsTYUX ABIMOBBIX Fa30B, K KOTOPOW NPUCOEINHEH
TPyOONPOBOJ  BBIXJIONMHBIX ~ Ta30B  Ta30MOTOPHOM  3JIGKTPOCTAHLIMM,  KOPOOYATHIH
BO3IyXOHAarpeBaTesib, 4Yepe3 KOTOpPbIH TMOCPEACTBOM YKA3aHHOTO BEHTUIISATOpa ropsyas
ra30BO3AYILIHAS CMECh MOCTYHAET B TOMKY KUISILIErO CJIOS JJIs CKUTAHUS HaJl pacKajeHHBbIM
WHEPTHBIM KHUISILIUM CJOEM MOKPOTO YIJIEPOAOCOAEpKALIEro Ocagka CTOYHBIX BO[,
OCAIUTEJIBHYK) KaMepy, pACHOJOKEHHYK) HajJ TONKOM KHIISIIEro CJlos C  CEYEeHHEM,
MPEBBIIAIOIUM CEYSHHE YKa3aHHOW TOMKU, U OOKOBBIE KapMaHbI JUIs TPUEeMa 30JI0LLIAKOBBIX
OTXOJIOB M3 OCAAUTEJbHOW Kamepbl CO LIHEKOBBIMU pasrpy3uukamu. [Ipu maneHun MOKporo
OocaJKka CTOYHBIX BOJ Ha paCKaJ€HHYK) IOBEPXHOCTb KHIIALIETO CJIOS BOAA MIHOBEHHO
UCTIAPSIeTCS, a TBEPIbIE YACTHYKU HMHTEHCUBHO croparoT. OOpasyrommuecs 30JI0HLIAKOBbIE
OTXOJIbI OCENAIOT B PAa3TPy30UHBIX OOKOBBIX KapMaHax 3a CUET YBEJMYEHHOTO MO CPABHEHUIO C
KaMepOMl KUISILLEro CJI0si CEYEHUsl OCATUTENbHON KaMepbl U YAAISIOTCS U3 TOMKHU C MOMOLIBIO
LTHEKOBBIX pa3rpy34ukoB. Hecropesliye menpyalliie YacTUYKU TOIUIMBA W HECTOPEBLINE
rOprovre rasbl CroparoT B kamepe noskuranus [RU2351847, nara nmybmukanuu: 10.04.2009 r.,
MIIK: F23G 5/30, F23C 10/00].

HenoctatkoM M3BECTHOrO TEXHUYECKOTO PELIEHUs SBJSETCS FOPEHUE B CJIO€ MHEPTHOIO
Marepuaia. Peannsauus mporecca B TaKOM pPEXHME MPHUBOAMT K OOPa3OBaHUIO OrPOMHOIO
KOJIMYECTBO TOKCHYHBIX BEIIECTB B OTXOASLIMX Tra3ax, YTO, Kak CJIEeACTBUE, BEAET K

HeO6XOI[I/IMOCTI/I CO3daHus CJOXKHBIX U AOPOrux CUCTEM OYUYUNCTKH. KpOMe TOro, NPUMEHEHUEC
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MHEPTHOTO MaTepuaita oOyCIaBIMBAET PEATH3ALMIO MPOLECca B 00JIACTH BBICOKHX TEMIIEPATYP
(re menee 800-1000 °C), uro oOycnaBiauBaer OONBIIYI0 MATEPUATOEMKOCTh KOHCTPYKIIHH, a
TAKJKE MOBBIICHHBIC TPEOOBAHMS K CAMUM MaTepHaaM.

UsBecTteH crnoco0 mnepepadOTKH OCAIKOB CTOYHBIX BOZ, COAEPIKAIIMX OpPraHUYECKHe
BemecTBa (mateHT RU Ne 2568978), B koTOpOM O00E3BOXKEHHBIH OCAJOK BBICYIIMBAIOT [0
BIaxkHOCTU 1-2% B BepXHEW YacTU [OMOJHUTEIBHOTO peakTopa TMPU KOHTAKTE C
NICEBAO0KUKEHHBIM CJIO€M CMECH AMCIEPCHBIX YaCTHUI[ KaTajlu3aTopa U MHEPTHOIO Marepuania
npu temneparype 100-200°C. Ilocne otaeneHust oT naporazoBoil cmecu okojio 60% ocanka c
BIIAXKHOCTBIO 1-2% oOpabatbiBatotr npu Temmeparype 700-750°C B HMKHEH 4acTH peakTopa B
MICEBAOOKUKEHHOM CJIO€ CMECH JUCIEPCHBIX YaCTULl KaTajlu3aTopa U MHEPTHOIO MaTepuala,
OpPraHU30BAHHOM MOCJEAOBATENBHO HEMOABMKHONH HAcaJKOW M pPELIeTKOW ¢ mHapamerpamu
sueeK, 00eCNeunBaIOIINMU TPAAHEHT TEMIIEPATYP MEXKAY HENPEPbIBHBIM IMCEBIOOKIKEHHBIM
cyoeM Hax pemeTkoi u nmox pewmerkon S00-550°C. TepmooOpaOOTKy OCTaBIIEHCS YaCTH OCaaKa
NPOBOASAT B OCHOBHOM peakTtope npu Temneparype 500-750°C B OpraHu3OBaHHOM
HEMNOJBUKHON HACaJAKOM NMCEBIOOKIKEHHOM CJIO€ CMECH AUCIEPCHBIX YacTULl KaTajausaTopa U
uHepTHOTrO Marepuana [RU2568978, nara mybnmukaumu: 20.11.2015, MIIK: CO2F 11/06, F23C
10/01].

HenoctaTkoM HM3BECTHOrO TEXHMUYECKOTO PELIEHUs SABISETCS HaJIM4Yue JONOJHUTENbHON
CTaJu{ MPEABAPUTENIbHON CYLIKH, YTO MPUBOJUT K YCJIOKHEHHIO TEXHOJOTHYECKOHN LEMOuKH,
CYIIECTBEHHO OOJBIIUM 3HEPro3aTparaMm M CIOXKHOCTH KOHTPOJIS KaKIAOH CTaguu IpoLecca.
Kpowme Toro, B KauecTBe HHEPTHOTO MaTepHalia CJIOsl B PACCMOTPEHHBIX CITOcO0ax MPUMEHSIETCS
pe4yHol necok. PeyHON mecok M 4acTULbI KaTaJIU3aToOpa HE SBJISIFOTCS MOJHOCTBE) OJHOPOIHOM
CMECBhIO, a Takke O0JIalal0T Pa3HbIMH IMPOYHOCTHBIMU XapaKTEPUCTUKAMH, YTO MPUBOIUT K
BO3MO)KHOCTH MOSIBJIEHUSI HEOAHOPOJHOCTEHN paclpeneNeHus KaTaanu3aTropa Mo CJok, a TaKXke K
Oosee BBICOKOH CKOPOCTH HCTUPAHUSI.

B kauectBe mpoTtoTumna BbIOpaHa YCTaHOBKA, BKIIIOYANOIAS TPU PEAKTOPHBIX OJIOKa,
CUCTEMY MOAAauU TBEPJAOrO TOIUIMBA CO LIHEKOBBIM A03aTOPOM, YCTPOICTBO MOJAAYM KUAKOTO
TOIUIMBA, CUCTEMY PO3XKHUIa Ha >KUJKOM TOIUIMBE, POTALMOHHO-NOPIIHEBON KOMIIpeccop AJis
MOJa4YM BO3/AyXa JJIsl OKMKEHHUs CJIOS KaTajlu3aTopa M OKHCJIeHMsI TOIUIMBA, SKOHOMaiizep,
CHCTEMY OYHCTKHU ABIMOBBIX Ta30B OT MbUTH (LIUKJIOH M PYKABHBIA (PHIIBTP), IPH 3TOM IBIMOBBIE
raspl MMOCJIe IUKJIOHOB U (DUIBTPOB COPACHIBAIOT B OOIIYIO JBIMOBYIO TPyOy, a U3 LHUKJIOHOB W
(GUIBTPOB YIIOBJIEHHAS 30J1a MOMANAET B TPYOHBIH KOHBEHED, IO KOTOPOMY MONAETcst B OyHKep-
Hakonurens [Mcrounuk: ctaths «OMNbIT 3KCIUTyaTallMi BOJOTPEMHBIX KOTJIOB C KaTAIUTHUYECKUM
CXKMUTaHUEM >KMJKOIO W TBEPAOro TOIUIMBA B IICEBIOOKHKEHHOM cjoe.», aBTopbl: A. [l

Cumonos, H.A. f3wikoB, A.C. Adusarynos, 1. A. ®enopos, B.A. Axosnes, B.H. ITapmos;
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KypHal «AJbTEepHaTHBHAs »HepreTuka W skomorus». 2014, Nel9(159). C.70-85. [ara
nyonukarun: 31.12.2014 r.].

Henocratkom mporotumna siBisitoTcss Oojpinne rabapuThl TEIUIOTEHEPaTOpa M BBICOKHIM
pacxop 3NMEKTPOIHEPTUH, MPU CKUTAHUH TOIUIMBA C BBICOKMM COAEp)KaHHWEM OOIeH Biaru, 3a
CUET YBENHMYEHHUs] CKOPOCTH Ta30B MO CEYSHMIO ammapara nmpu 0Opa30BaHWUU JOMOJIHHUTEIBHO
NapOB BOJABI, YBEJIMYUBAECTCS BBIHOC YaCTHUI] KaTaJIM3aTOpPa, YTO TMPHUBOAUT K YBEIMYEHHIO
pacxoma karanmzaropa. Kpome TOro, OTCYTCTBYeT BO3MOMKHOCTh NOAAYH B OCAIOK BOJIBL
ITockonbKy OCamoOK TpeAcTaBiIsieT COOOW HEOAHOPOAHYIO Maccy, TO MOXKET BO3HHUKHYThb
CUTyalusi, IPU KOTOPOH BIAXKHOCTh ocanka Oyner Himke pabodero 3Hauenust (75 %), 4to
NpUBEAET K pas3orpeBy cios. B paccMOTpeHHOM H300pEeTeHHMH OXJKIOCHHE  CIIOs
OCYLIECTBIIIETCS MYTEM CIMBA €ro 4YacTH W3 PEaKTopa, YTO SIBJISETCS HEONTUMAJbHBIM H
3arpatHbIM. KpoMe TOro, B pacCMOTPEHHOH YCTaHOBKE OTCYTCTBYET y3€J OCAKACHHUS mapa
(MOKpBIH CkpyOO€Ep), UTO MPHUBOAUT K IMOBBILIEHHOMY YPOBHIO BBIOPOCOB mapa B aTMocdepy.
Kpome Toro, HemocTaTkoOM MPOTOTHUIIA TAKXKE SIBJSIETCS MOJAayda BO3IyXa B PACHpPEIETUTENIbHOE
YCTPOHCTBO M3 OIHOM TOYKH, MPU 5TOM NPEACTABICHHOE PACHPEACIHTENbHOE YCTPONUCTBO
oOnagaer TMOBBINEHHOW METAUIOEMKOCTBIO 32 CUET Haluuusg OOLIero KOJUIEKTOpa,
O0BEUHSIOIIETO BCE TPYOBL.

Texnuueckass mpobiema, Ha pelIeHHe KOTOPOH HampaBieHa TIpymna H300peTeHuH,
3aKJII0YAETCsl B pa3paboTke crnocoda W YCTAHOBKH U YTHIIM3ALMH MIIOBBIX OCAJKOB CTOYHBIX
BOH, O(PQPEKTUBHO HCHONB3YIOLWEH TEmIo TpPU CXKHUTAaHUM OCAaIKOB, € obecreueHueM
SKOJIOTUYECKOH 0€30MacHOCTH OTXOMSALINX ABIMOBBIX ra30B, MO3BOJISIOIIEH MPOBOIUTH MPOLIECC
B HEMPEPHIBHOM pPEXKHUME M TO3BOJSIIOIEH YMEHBUINTh pPacXoj KaTajiu3aropa IIOJHOTO
OKHCIICHHS, a TAK)K€ B TMOBBIIICHHH 3(PPEKTHBHOCTU MpOoIecca YTHIN3ALUN HIOBBIX OCA/IKOB
CTOYHBIX BOJ B YCJOBHUSIX KHUIISILIETO CJIOSL.

TexHuueckuil pe3ynbTar, Ha TOCTHKEHHE KOTOPOrO HANpaBJI€HA IPyIa H300peTeHHH,
3aKJIF0YAeTCsl B MOBBILICHUH PABHOMEPHOCTH KHIIEHHs CJIOsi, 00ECIeYeHUH BBhIBOAA KPYIHBIX
BKJIFOUSHUH, OOPa30BAHHBIX MPU CKUTAHUM HJIOBBIX OCAJKOB CTOYHBIX BOJ M3 30HBI KHUIILIETO
CJIOSI C JaNbHEHIINM yIAJeHHEM M3 peakTopa 0e3 ero OCTAaHOBKH, B YMEHBIIEHHUH BBIHOCA
Marepuala U KaTalu3aTropa, X HaJUMaHus Ha OTOOMHUK npu padore Oe3 M3MEHEHHH mepenana
JaBJIEHUsI Ha yCTPOWCTBE OTOOIHMKA, B OOECIEYEHUH BO3MOXHOCTH HCIIOJIb30BAHMS BBICOKO
AKTUBHOTO KaTajn3aTopa TIyOOKOrO OKHCJIEHUs, KOTOPBIH BIHUSET HAa CTENEHb BBITOPAHUS
WIOBBIX OCAJKOB KOMMYHAQJIbHBIX OYHCTHBIX COOPY)KEHHH B MPOLIECCe HX CHKUTAHHUS U
KOHLICGHTPALIMIO BPEAHBIX BEIIECTB B OTXOMALIMX Ta3zax, B 00eCHneueHHH BO3MOXKHOCTH
3¢ EKTUBHOTO OCAKIACHHUS Mapa W HEHTpalnu3aluu KHUCJIBIX Ta30B B OJHOM YCTPOHCTBE —

MOKPOM BUXPEBOM CKpybOOepe.



CymHoCTh epBoro u300peTeHus U3 FPYIbI U300PETEHNH 3aKITI0UAETCS B CIEAYIOLIEM.

VYcTaHOBKA [UIs1 KaTAJIUTUYECKOrO CXKUIaHWs TOIUIMBA B BHJE€ HUJIOBOIO OCaJKa CTOYHBIX
BOA B OTVIMYHE OT MPOTOTUIA BKJIOYAET KATATUTUYECKUH PEAKTOp JUIsl YTUIU3ALUU HIIOBBIX
OCaJIKOB CTOYHBIX BOJI, B KOTOPOM B BEPXHEH HaCTH KOPITyca PacIoIOKeH MaTpyOoK A mogauu
KaTajan3aTopa, a MOJ KpPBIIKOW ¢ TpyOOH BBIBOJA IBIMOBBIX T'a30B PACIOJIOKEH OTOOWHUK,
BBITTOJIHEHHBIN B (pOpME MOJNOro YCEYEHHOro KOHyCa, NMPHU 3TOM 3aKPEIUIEHHBIH Ha KOpITyce
peaxkTopa BHU3 OCHOBAaHHUEM C MEHBLIMM JHAMETPOM, B KOTOPOM 3aKpeIyéH NMUPaMHUAAIbHbIA
YeThIPEXTPAHHBI HAKOHEYHUK BEPIIMHOW BHU3 C JHArOHAJNBI0O OCHOBAHMS, OOJBLICH, ueM
IMaMeTP MEHBILIEr0 OCHOBAHUS YCEUEHHOIrO KOHyca OTOOHHHUKA, TAaKUM OOpa3oM, 4TO MEXIy
MJIOCKOCTBK) OCHOBAHUSI HAKOHEYHUKA U MJIOCKOCTBE) MEHBIIErO OCHOBAHUS YCEYEHHOTO KOHYyCa
oTOolHIKa 00pa30BaHbl 3a30Pbl, B HUKHEH YacTH KOPITyCa KaTATUTHYECKOrO PeakTopa, B 30HE
OKHCIICHHs, PACIOJOXKEHbl IBA IOHAMETPAJIbHO IPOTHUBOIMOJIOKHBIX MaTpyOKa MAJisl Moxayu
WJIOBOTO OCaJIKa CTOYHBIX BOJA, B KXKIBIH M3 KOTOPBIX BBapEH MaTpyOOK MOJAYU BOIBI, MEXKIY
naTpyOKOM YIaJeHUs] KaTaju3aTopa M 30HOW BBIMPY3KH HECTOPEBLINX KOMIIOHEHTOB HJIOBOTO
ocazka C MaTpyOKOM IJIsl pasrpy304HOTO INHEKA PACIOJOXKEHO BO3IyXOpaclpenenTeIbHOe
YCTPOWCTBO, KOTOPOE€ COCTOMT M3 [BYX BHEIIHUX pACHPEAEIUTEIbHBIX KOJUJIEKTOPOB,
PacnoJIOKEHHBIX B OJHOH IIIOCKOCTM M NAapaJyIeNbHO JAPYr JApPYry Yy JAHaMeTPaJIbHO
MIPOTUBOIOJIOXKHBIX CTEHOK KOPITyCa PEaKTOpa, C OTXOASLIMMHU OT KaKJIOIO KOJJIEKTOpa depes
KOJIEHA IO TPH TPYObI KPYIJIOTO CEYEeHUs C nep(opalmOHHBIMU OTBEPCTUSIMU B HUKHEH YaCTH
CTEHKH; IOCJIEeNOBATEIbHO COEAUHEHHBIE C KATAIUTUYECKHM pPEaKkTOpPOM JIMHHEH MOABOAA
BO3/lyXa - BO3AYXONYBKY M TEIUIOTEHEPAaTOp, a JHUHUEH OTBOAA Tras3a - peKymeparop,
SKOHOMaii3ep, pyKaBHbBIN (QUIBTP, MOKPBIH BUXPEBOH CKPyOOep, BHICOKOHAIIOPHBIA BEHTUIIATOP
U IBIMOBYIO TPYOy, a TaK»Ke BKJIFOYAET CUCTEMY ITO/Ia4YH TBEPIOTO TOIUIMBA - PACXOMAHBIN OyYHKEp
CO IIHEKOBBIM J103aTOPOM, OYHKEp BBITPY3KH HECTOPAEMBIX KOMITOHEHTOB OCAJIKOB CTOYHBIX
BOJ.

CyIHOCTE BTOPOTo H300peTeHHs U3 TPYIIITBI H300PETEHUH 3aKIIF0YAETCS B CIASIYIOIIEM.

Crioco® KaTanuTUYECKOTO CXKUTAaHUs TOIUIMBA B BUAE WJIOBOTO OCagKa CTOYHBIX BO[,
KOTOPBIN OCYIIECTBJISIETCS] YCTAHOBKOW KAaTAJIMTHYECKOrO CXKUTAHUS TOILUIMBA B BHJE WJIOBOTO
OCaZika CTOYHBIX BOJI, MPHU 3TOM IPOBOAAT TepMOOOPaOOTKY B ICEBIOOKIKEHHOM CJIOE B
NPUCYTCTBUH KaTtanuzatopa riyookoro okucieHuss CO; TepmMooOpabOTKy NpOBOAST IMyTeM
HEIMPEePBIBHON MOAAYM WJIOBOIO OCaJKa CTOYHBIX BOJ B KATAJUTUYECKUN PEAKTOP, Pa3OrpeThli
no temmeparypsl 750°C, B KOTOpBIM OZHOBPEMEHHO MOAAETCS BO3AYX, HEOOXOAUMBINA ISt
MOAJEPKAHUS PEKUMA TICEBAOOKNKEHUS CII0s1 KATAJIU3aTOPa U OKUCIICHUs] OPraHUYeCKON 4acTH
ocazka U JOOKHUCIeHUs oOpasyromerocs: npu ropeHud CO U OpraHuvecKHux BEIIECTB, IbIMOBBIE

rasbl IOCTYNAIOT U3 KATAJUTUYECKOTO PEAKTOpa B PEKYIepaTop, Aajee B TPYOHOE MPOCTPAHCTBO
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SKOHOMai3epa, T1e OXJIAXKIAITCS BOAOH, 3aT€M MOCTYIAKT HA OYHCTKY B PYKaBHBIA (QUIBT,
Jajiee OYMIICHHBIE ABIMOBBIE Tra3bl MOCTYMAIOT B MOKPBIH BUXPEBOH CKpyOOep, B KOTOpOM
OJHOBPEMEHHO OCYLIECTBJISIIOT KOHAEHCAIMIO IIapOB BOABI, OOpa3sOBAaHHBIX B IIPOLECCE
KaTAJIMTUYECKOrO CoKUTAaHMs UJIOBOIO OCAJKa CTOYHBIX BOJ, M HEHUTPAINU3ALUI0 KHUCJBIX Ta30B,
COZEepKAIINXCs B IBIMOBBIX Ia3ax.

CyuiHocTs TpeTbero n300peTeHns U3 Ipymbl H300peTeHNH 3aKII0YaeTCsl B CIEAYIOIIEM.

Kartanutuueckuil peakrop s yTHIM3ALUMH WJIOBBIX OCAJKOB CTOUHBIX BOJl YCTaHOBKH
JUIsl KaTaJUTUYECKOTO CoKUTAaHMs TOIJIMBA B BHUJE HWJIOBOIO OCaAKa CTOYHBIX BOJ COAEPKUT
BEPTUKAJBHBIN KOPIYC C MaTpyOKOM Uil MOAAYM KaTajlu3aTopa B BEPXHEH YacTH KOpIyca, C
MOCJIEIOBATENbHO PACIOJNOKEHHBIMA B HIDKHEH YacTH Kopryca maTpyOKamu BBOJA HIIOBOTO
0cajiKa, ITHEKOBOW MOAAYH yIJId M MaTpyOKOM yIaJeHUs! KaTajau3aTopa, HaJl KOTOPBIMH BHYTPU
KOPIyCa, B €ro CPEIHEN 4aCTH, PACIOIOXKEHA OPraHU3YIOINasl HaCaaKa, a B OCHOBAHUU KOpITyca
peaxkTopa pacnojOKeH Pasrpy304HbIN IIHEK AJI BBITPY3KU HECTOPAEMBIX KOMIIOHEHTOB HJIOBBIX
OCaZIKOB CTOYHBIX BOA. B ornmume ot mpororwna OTOOHHMK pPACHONIOKEH B BEPXHEH YacTu
KOpITyCa peakTopa MojA KPBILIKOH ¢ TPyOOH BBIBOAA ABIMOBBIX I'a30B, BBIIIOJHEH B (POPME IOJIOTO
YCEYEHHOTO KOHYyCa, IIPU 3TOM yCEUEHHBIN KOHYC OTOOMHHMKA 3aKPEIUIEH Ha KOPIIyce pPeakTopa
BHHU3 OCHOBAaHHEM C MEHBIIUM JUaMETpPOM, B KOTOPOM 3aKpeIUIEH NHpaMUAalIbHbIN
YeThIPEXTPAHHBI HAKOHEYHUK BEPIIMHOW BHU3 C JAHArOHAJNBIO OCHOBAHHS OOJbIIEH, uUeM
IMaMeTP MEHBILIEr0 OCHOBAHUS YCEUEHHOIO KOHyca OTOOHHHUKA, TAaKUM OOpa3oM, 4TO MEXIY
MJIOCKOCTBK) OCHOBAHUSI HAKOHEYHUKA U IJIOCKOCTBI0 MEHBIIErO OCHOBAHUS YCEYEHHOIO KOHYCa
orOOHHNKa OOpa3oBaHBl 3a30pbL, B HIDKHEH YAacTH KOpIIyca pPeakTopa MeXAy MaTpyoKkom
yIaJEeHUsl KaTajJu3aTopa U 30HOW BBIIPY3KH HECTOPEBIINX KOMIIOHEHTOB OCaKa ¢ MaTpyoOKom
IUIA Pa3rpy304HOIO IINHEKA PACHOJIOKEHO BO31yXOPaCHPEACIUTENLHOE YCTPONUCTBO, KOTOPOE
COCTOUT M3 JBYX BHEIIHUX PACHPEAEIUTEIbHBIX KOJJIEKTOPOB, PACIHOJOKEHHBIX B OJHOHN
MJIOCKOCTH U MapajyieIbHO APYT APYry y AUAMETPAIBHO MPOTHUBOIOJOMKHBIX CTEHOK KOpIyca
peakTopa, ¢ OTXONAIIUMH OT KaKAOTO KOJUIEKTOpa depe3 KOJIeHAa 10 TPU TPYyObl KPYIJIOro
ceueHus ¢ neppopariOHHBIMU OTBEPCTHSIMH B HIDKHEH YacTU CTEHKH.

CymHOCTP 4YeTBEPTOro M300peTeHHs W3 Tpynmbl H300pEeTEHUH 3aKIovaeTcs B
CIEAYIOIIEM.

Croco® yTHIM3aUM HWIJIOBBIX OCAAKOB CTOYHBIX BOJA, IPH KOTOPOM IPOBOIST
TepMOOOPaOOTKY B IICEBAOOKIDKEHHOM CJIO€ AUCIEPCHBIX YacTUll KaraiauzaTopa. B ormmame ot
MPOTOTUIIA OCYIIECTBISIOT COKMFAHUE BJIAXKHBIX MIJIOBBIX OC3AKOB CTOYHBIX BOA B
KaTAIUTUYECKOM PEAKTOpe Il YTUIM3ALHUHU WJIOBBIX OCAJKOB CTOYHBIX BOJA YCTAHOBKH AJIA
KaTaJUTUYECKOrO COKUTaHWsl TOIJIMBA B BUJE WJIOBOTO OCAJKa CTOYHBIX BOJA, B IPUCYTCTBUU

KaTaJlnu3aTopa, MpHYeM TEepMOOOpadOTKY MPOBOIST IYTEM HENPEPBIBHON MOAAaYH HIOBOTO
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0CaJiKa B KaTAJUTUYECKUH PEAKTOP, B KOTOPBIH OMHOBPEMEHHO IOAAETCS BO3AYX, HEOOX OMMBIi
JUTs1 PE3KHMA MICEBIOOKIDKEHHSI CJIOSL KaTalln3aTopa.

OTOOMHUK pacroyOXKEeH B BEPXHEH HacTH KOpIyca peakTopa MO KpPBIIKOH ¢ TpyOoi
BBIBO/IA IbIMOBBIX ra30B. OTOOHHHK BBHINONHEH B (POPME IMOJIOTO YCEUEHHOTO KOHYCA, MIPH 3TOM
YCEUYEHHBIN KOHYC 3aKpEIUIEH HAa KOPIyCe PeakToOpa BHU3 OCHOBAHHMEM C MEHBLIUM JTHAMETPOM,
B KOTOPOM 3aKpEIUIEH NHUPAMUJAJbHBIA YETBIPEXIPAHHBI HAKOHEUYHHK BEPIIMHOW BHU3 C
IMarOHAJIbI0 OCHOBAHMS OOJNBLICH, YeM IOHaMeTp MEHBIIEro OCHOBAHHS YCEYEHHOTO KOHyca
OoTOOHHHKA, TAKUM 00Pa3OM, YTO MEXKIY IJIOCKOCTBIO OCHOBAHHSI HAKOHEUHUKA U IJIOCKOCTHIO
MEHBIIETO OCHOBAHUSI YCEUEHHOTO KOHYca OTOOIHNKA 00pa3oBaHbl 3a30pbl. OCHOBaHHE KOHYyCa
orOoiiHnka Oonpirero aunamerpa Ha 40% Oonblie muamerpa TpyObl BHIBOAA ABIMOBBIX Ta30B.
Koncrpykuust oTOoiiHHKa BHYTPU peakTopa oOecreunBaeT YMEHbLISHHE BBIHOCA MaTepHaia U
KaTaJIN3aTopa, U UX HAJHITAHUS HA OTOOHHUK.

B HmwxHel wacTH KopIyca peakropa MeXAy MaTpyOKOM yIaleHHs Karajiu3aropa U
LUIHEKOBBIM  Pa3rpy34MKOM  PaCHOJIOKEHO  BO3AYyXOpacIpeneluTeIbHOE  YCTPOMHCTBO.
BosgyxopacnpenenurenbHOe  yCTPOHCTBO COCTOMT M3 [IBYX BHEIIHHUX  KOJUIEKTOPOB,
PacnoJIOKEHHBIX B OJHOH IIIOCKOCTM M NAapaJyIeNbHO JAPYr JApPYry Yy JAHaMeTPaJIbHO
MIPOTUBOIOJOXKHBIX CTEHOK KOPIyCa C OTXOASIIMMH OT KaXXIOro KOJIJIEKTOPA 4epe3 KOJIEHA IO
TpHU TPYOBI KPYIJIOTO CE€YEHUs, ¢ NephOpPaLlMOHHBIMU OTBEPCTHSIMH B HIDKHEH 4acTHU CTEHKH,
KaXk71asi M3 KOTOPBIX BBapeHa B KOPITYC PEeaKkTopa M CBOOOIHBIN 3aBApPEHHBIH KOHEL KaXIOW H3
HUX BCTaBJICH B CTaKaH, BBAPEHHBIM CHApPY>KH B KOPIYC PEaKkTopa C MPOTHUBOMOJOXHOW OT
KOJIeHa CTOpOHBl. Bce mnepdopupoBanHbie TpyOBI pPACIONOKEHBI MApajuleIbHO B ONHOM
MJIOCKOCTH U MEKIYy HUMH UMEIOTCS 3a30PBbI ISl IPOITyCKa HECTOPAaeMbIX KOMIIOHEHTOB OCaJIKOB
crouHbIx BoA. IlepdopupoBanHast yacTh TPyO HAXOMUTCS BHYTPU KOpPITyca peakTopa, a odrmas
iomanb nephopallMOHHBIX OTBepCTUH B Tpybax coctaBiser 2,5 % OT MJIOMamud CEeYeHUs
HIDKHEHN 4aCTH KOpIyca peakTopa.

KoHcTpykuust BO3AyXOpachpeaeTuTebHOrO yCTpOHCcTBa 00eCneunBaeT PaBHOMEPHOCTD
KHUIIEHWs B CEMapallMOHHON 30HE U 30HE OKUCJIEHUS! PEaKTOpPa, MUHHUMHU3UPYET HAIUIIAHUE 30JIbl
Ha BO3AyXOpPAaCHpPEIeNUTeNb, Yepe3 3a30pbl MEXIy TPyOaMu BO3IYXOpPACHPEACTUTENs KPYITHbIC
YaCTHULbl HECrOPEBLIMX KOMIIOHEHTOB MJIOBOTO OCaAKa M KaTaju3aTop MNONaAardT B 30HY
BBITPY3KH B OCHOBAHUU KOPIIyCa PEAKTOPA, [ PACIONOKEH Pa3rPy30UHbIN HIHEK AJIs1 BBITPY3KH
KPYITHBIX HECTOPaeMbIX KOMITIOHEHTOB MJIOBBIX ocankoB cTouHbIX Bon (OCB) ¢ mampHe#mmm
yIaJeHUEeM U3 peakTopa 0e3 ero OCTAHOBKH.

OCHOBHBIM TapaMeTpoM BBHIOOpa pPa3sMEpPOB KOpIyca BbIOpaH BHYTPEHHHH IHUAMETP:

IMaMeTp peaKTopa B HWKHEHW YacTu paBeH 1.70 M, 4TO cOCTaBIseT mIonaab ceueHus 2,26 M2; B



cpenHeil yactu — 2,18 M, B BepxHeil yactu -2,80 M. BricoTa BHyTpeHHel MOJIOCTH peakTopa -
4,0 m.

Pacnonoxennplii mocnie pykaBHOro (GuibTpa CckpyOOep 3HAYHUTEIHHO KOHIEHCHPYET
(ocaknmaeT) BOAY M3 Mapora3oBOM CMECU M HEHTpaIU3yeT KUCIIbIE ra3bl MeJOUYHON 00paboTKOM.
Ckpy0O0ep pemaer 3amavy 3aX0JIa’KUBAHUS IO MPUEMIIEMON TeMIepaTypbl U yAaleHus: n30bITKa
MapoB BOJABI M3 JBIMOBBIX T'a30B IMOCJE MPOLECCOB CXKUTAHHS YTIEPOACOIEPIKAIIEero TOIUINBA
WM OPraHWYeCKUX COSNMHEHUN Mepen BhIOpocoM ux B arMmocdepy. OCHOBHBIM KHCIIBIM
OKCHIIOM B COCTaBE€ OTXOISIINX Ta3oB MOCJE peakTopa sBjsieTcs: Auokcua cepbl SO2. JlaHHBIM
okcua obpasyercs U3 Cepbl, COIEPKABINEHCS B KEKEe — HJIOBOM OCAlKe CTOYHBIX BOJ, MPH
OKHCJICHUH KHCIIOPOJIOM B KHIISIIIEM CJIoe Kataimusaropa. i HedTpanu3zauuu oOpa3yrommuxcs B
pacTBOpe paBHOBECHBIX (DOPM CEPHUCTOHN KHUCJIOTHI, B BOAY CKpyOOepa mobaBisieTcss MIeIouHOMI
areHT (NaOH wmm Na2CO3).

Yrunnzanuo (CKUraHUE) OCYIIECTBIISIOT B NPUCYTCTBHM KaTajgu3aropa [IyOOKOro
okucyienus CO 1 OpraHm4YecKrx BeIleCTB, COAEPIKAIIEero B KaUeCTBE HOCUTEISI OKCU] aJTFOMHHHSI
B KonuuecTBe He Oosiee 50 mac.%, a B KauecTBe aKTUBHOro KoMmmnoHeHTa Fe203 B konmnuecTse
48-75 mac.%, a taxke CuO w/umu Mn203 w/unu Co203 w/umu Cr203 B kojuuecTBe 2-
10 mac.%; TepmMooOpabOTKY MPOBOAST IyTeM HEMPEPhIBHONH MONAa4Yu OCagKka B PEaKTop,
pasorpeteiii 10 Temrepatypbl 750 °C, B KOTOpBI OJHOBPEMEHHO TONAETCS BO3IYX,
HEOOXOUMBIN JJIs TOAAEP KAHUS PEKUMA TICEBIOOKIKEHHUS] U OKUCIICHUST OPraHUYeCKON 4acTh
ocangka u JookuciaeHus: oopasyromerocs npu ropeaun CO. Ilpu 3toM, ko3¢ puimeHT u30bITKa
BO3yXa ONMM30K K crexuoMmerprueckomy (1 <a < 1,2).

B kauecTBe Mephl KaTaJUTHUYECKON AKTHBHOCTH KAaTAJM3aTOPOB B IMPOLIECCE CXKUTAHHUS
WJIOBBIX OCAJKOB KOMMYHAJIbHBIX OYHUCTHBIX COOPY:KEHHI Oblja BbIOpaHa CTETIEHb BBITOPAHHUS
WJIOBOT'O OCaJKa B MPOIecce CKUranusi, coctasisiroinast 98,1 - 99,3 %.

I'pynma uzo0pereHnii MOKET OBbITh BBITIOJIHEHA M3 WU3BECTHBIX MATEPHAIOB C MOMOIIBIO
U3BECTHBIX CPEICTB, YTO CBUACTEIHCTBYET O €€ COOTBETCTBUHU KPHUTEPHUIO MATEHTOCTIOCOOHOCTH
«TPOMBIILICHHAS] TPUMEHUMOCTB.

I'pynma wu300peTeHui XapakTepH3yeTCsi paHee HEM3BeCTHOW U3 YPOBHS TEXHUKH
MPEUIOKEHHOW  KOHCTPYKLMEH KaTaJJUTHYeCKOrO0 pPEeaKkTopa, B KOTOPOM  OTCYTCTBYET
raopacrupefeIuTeIbHasi PElIéTka ¢ BO3AYyXOpPACIPENETUTEIbHBIMI KOJNMAYKaAMHU, TPU STOM
HOBasi KOHCTPYKIIUSI BO3AYXOPACHPEeIUTEIHbHOIO YCTPOHCTBA 00eCceunBaeT paBHOMEPHOCTD
KUTICHUS] B CETIAPAI[MOHHON 30HE U 30HE OKHCIICHHS PEaKTOpa, MUHUMU3HPYET HAJTUTIAHUE 30JIbI
HA BO3AYXOpAaCHpeAeNuTeNb, Yepe3 3a30pbl MEXKAY TPyOamMH BO3AYyXOpPACHpPEAETUTeNs 30Ja
MOMagaeT B 30HY BBIFPY3KH B OCHOBAHUU KOPIyCa PEAKTOpa, e PACIONONKEH Pa3rpy30UHBIH

IMHEK AJid BBIMPY3KW HECTOPACMbIX KOMIIOHCHTOB OCAAKOB CTOYHBIX BOJ C HaHbHefILHPIM
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yIaJeHUeM U3 peakTopa 0e3 ero OCTaHOBKH, a HOBas KOHCTPYKLUS OTOOWHHKa B PEaKTOpe
o0ecrieynBaeT yMEHbBIIEHHE BBIHOCA MaTepraa U KaTajau3aTopa, 1 UX HAJIUIAHUS HAa OTOOHHHK,
TEM CaMbIM PELIAETCS] HMEIOIIAsICs TEXHUYeCKast mpobiema.

I'pynmna m3o0pereHnii oOnagaer paHee HEM3BECTHONW M3 YPOBHS TEXHHUKH COBOKYITHOCTBIO
CYLIECTBEHHbIX IPU3HAKOB, 4YTO CBHUJETEJIbCTBYET O €€ COOTBETCTBUM KPUTEPHUIO
MATEHTOCIIOCOOHOCTH «HOBHU3HAY);

[TpusHaky n300peTeHnii U3 TPynbl H300pETEHNI He N3BECTHBI U3 YPOBHS TEXHHUKH, BBUIY
3TOro rpymnmna nu300peTeHuit COOTBETCTBYET KPUTEPHIO MAaTEHTOCIIOCOOHOCTH
«M300peTaTeIbCKUl YPOBEHDBY.

H3o0pereHuss w3 rpynmnbl W300peTeHHi CBsI3aHBI MEXIy CO00H M 0OpasyroT eIUHBIHI
H300peTaTeNIbCKUi  3aMBICEI, YTO CBHUIETEIBCTBYET O COOTBETCTBHH TI'PYIIBl H300pETEHHIH
KPUTEPHIO MATEHTOCIIOCOOHOCTH «EAMHCTBO H300PETEHUSD.

I'pynmna n300peTeHnii MOSCHAETCA CIEAYIOINMH QUTYPaAMU.

@ur. 1 — CxemaTrueckoe n300pakeHue KaTaJUTHIECKOTO PEaKTopa.

@ur. 2 — HzobpaskeHne ra3opacrpeneuTeIbHOrO YCTPOHCTBA peakTopa.

@ur. 3 — M3obpaxenne oTOOHIKA (MPONOIBHOE CEYSHIE).

@ur. 4 — NzobpaskeHne oTOOWHUKA (TTOepeyHOe CEUeHIE).

Qur. 5 — C(CxemMa YCTAaHOBKU TEPMOKATAJIUTUYECKOTO OKHUCJIEHHS WIIOBBIX OCAJKOB
CTOYHBIX BOJI.

@ur. 6 — CpaBHHUTEJIBHbIE XaPAKTEPUCTHKH KaTATU3aTOPOB IITyOOKOTO OKUCIEHHSI.

JUts WITFOCTPaiiM BO3MOXKHOCTH pean3aunuy 1 0oJjee MOJHOTO MOHUMAHUS CYyTH TPYIIIBI
H300pETEeHNI HIDKE MPENCTAaBJIEH BAPHAHT €€ OCYINECTBJICHHUS, KOTOPBIH MOXKET OBITh JFOOBIM
00pa3oM U3MEHEH WJIH JOIOJHEH, ITPU 3TOM HACTOSIIAs TPyIa H300pEeTEHH HUA B KOEM Cllydae
HE OrpaHUYMBAETCs [IPEICTABIEHHBIM BAPUAHTOM.

Karanutnueckuii peaktop (Pwur.l) npeacrasisier coboil BepTUKaNbHBIN Kopnyc 1, mpu
5TOM JUaMeTp peakTopa B HIkHel dactu paseH 1.70 M, B cpenHelt yactu — 2,18 M, B BepxHel
yacTu -2,80 M., BBICOTA BHYTPEHHEHN MOJIOCTH peakTopa -4,0 m.

B BepxHeii yactu kopryca peakropa 1 pacronoskeH maTpyOok 2 Mmojavym Karajau3aropa H
otOoiiHnk 10 mox kpeiukoi 8 ¢ TpyOoi 9 BRIBOAA IBIMOBBIX ra30B, BBIIOJHEHHBIH B (opme
MOJIOT0 yCEYEHHOro KOHyca. B cpenHeill yacTu BHYTpPM KOpIyca peakTtopa | pacrnojokeHa
OpraHM3yIoLas Hacajgka 7 JJIsl YMEHbIIEHUsl HEOJHOPOAHOCTH ICEBIOOXKIKEHHOIO CIJIOs, T.€.
paspyllIeHHs KPYyIIHBIX a30BbIX My3bIpEH B peakTope. B HUKHENH 4acTh KOPIyCa PacHoNIOKEHBI
nBa natpyOka 4 BBOIA MJIOBOTO OCalKa, U ABa MaTpyOka 3 IMIHEKOBOM MOJauu yriisi U maTpyook 6
ynajeHus karanusaropa. [lonava mimoBoro ocagka (Keka) B peakTop OCYINECTBIAETCS Yepes Ba

IMaMEeTPaJbHO TPOTHUBOIOJIOKHBIX TaTpyOka 4, mpu 3TOM OHHM CHaOXeHbl maTrpyokamu 5
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JO3UPOBAaHUST BOABL, YTO TO3BOJNAET 3(P(EKTUBHO KOHTPOJHUPOBATH MEPErPeBBI B PEAKTOPE,
KOTOpPbIE MOTYT IMPOUCXOIUTh HM3-32 HEOAHOPOTHOCTH COCTaBa ocamka. Mexay maTtpyOkom 5
YAAQICHUs] KaTalIu3aTopa M 30HOW 24 BBIFPY3KH HECTOPAEMBIX KOMIIOHEHTOB OCaJIKOB C
naTpyOKOM ISl pa3rpy304HOro mHeka 18, BhIXon u3 KOTOporo cHabkeH MUOEePHOU 3aBHKKOM
19, pacnonoxxeHo BO3AyXOpacHpeneuTeIbHOe yCTpOoHCTBO 12. Bo3zmyxopacnpeaenuTeabHoe
ycrpoiictBo 12 Brirovaer (Pur.2) nBa pacnpenenuTenbHbIx Kowiekropa 13, konena 14 u tpyObl
15 ¢ nepdopaunoHHBIMH OTBEPCTHAMU 16 B HIDKHUX CTEHKAaX TPYO, OTKPBITbIE KOHLBI TPyO
BCTABJICHBI B CTaKaHbI 17.

OtOoitHuk, npencraBiaeHHblid Ha Pur.3 u 4, BKIOYaeT KOpmyc B QopMe yCEUEHHOTO
koHyca 10 u nupamMuianbHbIA 4YeThIPEXTPAHHBIN HAKOHEUHHK 11.

Ha @wur.1 obo3HadyeHbl: rpaHuLa CeMapaliOHHON 30HBI 21 KaTaIUTHYECKOTO PEaKTopa,
30HAa OKMCJIEHHUs, BBOJA YIUIs, BBOAA WJIOBOIO Ocajka 22, 30Ha pacnpeneneHus Bo3ayxa 23 u
30HA BBIIPY3KH HECTOPAEMBIX KOMIIOHEHTOB MJIOBBIX OCaaAKOB 24.

YcraHOBKa U KATaJIUTHUYECKOTO CIKUTAHUS WJIOBBIX OCAIKOB CTOYHBIX BOx (Pwur.S)
BKJIFOYAET MOCJIEAOBATEIBHO COEAUHEHHBIE C KATAIUTUYECKUM PEAKTOPOM 25 JIMHHMEHW MOABOAA
BO3/1yXa — BO3AYXOAYBKY 34 W TemyioreHeparop 33, a JUHUEHW OTBOJA rasa — pekymneparop 26,
SKOHOMai3ep 27, pykaBHbIA GUIbTp 28, MOKpBIH BUXpEBOH CKpyOOep 29, BBICOKOHAMOPHBIN
BeHTHIISITOp 30 (mpIMOcOc) M ABIMOBYIO TpyOy 31, a Takke BKIIOUAET CHUCTEMY 35 mopmayu
TBEPAOrO TOMIMBA (PACXOAHBIA OYHKEpP CO LIHEKOBBIM J03aTOPOM), OYHKEP BBITPY3KH
HECrOpPaeMbIX KOMIIOHEHTOB OCAaIKOB CTOYHBIX BOX 32.

YcTaHoBKa paboTaeT CIeAyOmUM 00pa3oM.

B mycroii peaktop 25 3acemaror 2,5 M3 karanusaropa depe3 marpyook 2 Brirogaror
BBICOKOHANOPHBbIA BeHTWIATOP 30, BO3AYXOAYBKY 34., BKJIIOYAKOT LUPKYJALUK BOIBI B
SKOHOMai3epe 27, BKIroUaroT Terioreneparop 117 33. JlpIMOBBIE ra3bl, KOTOpbIE 00pa3yroTcs B
teruoreHepatope T mpu (akenbHOM CKUTaHWM IU3EIBHOTO TOIUIMBA, CMELIHUBAIOTCS C
BO3ZIyXOM U Tpu Temreparype okosno 700 °C, koTopasi yCTaHABJIMBAETCS 32 CUET PETYIHUPOBAHUS
MOTOKA BO3AyXa U3 BO3AYXOAYBKH, U MOJAIOTCS Yepe3 BO3AYXOPACIPEAEIUTEIbHOE YCTPOHCTBO
12 B peaktop. PaBHOMEPHOCTEL pacnpenesieHHs BO3AyXa B 30HE 23 U B 30HE OKHUCICHHUS 22
peakTopa obecriedrBaeTCs MOCTYIJICHHEM BO3AyXa uepe3 aBa KojuiekTopa 13 u orBepctus 16 B
HIDKHEH YacTH CTEHKHM BoO3ayXxopacmpenenuTenbHbix Tpyo 15. Ilpm 3TOM mpoucxomut
W3MEHEHUEe IIOTOKAa BO3AyXa C TOPHU3OHTAJIBHOIO HANpPABJICHWs HAa BEPTUKAJIBHOE U €r0
paBHOMEpPHOE pachpenejieHue 1O 30He OKucieHust 22 peaktopa. s obecriedeHwus
PaBHOMEPHOIO IICEBIOOKHMIKEHMsI CJIO KATaau3aTopa W HCKJIIOYEHHs] MONafaHusl 4YacCTHUL
KaTaJM3aTopa B Ta30MOABOAAIINI TPyOONpoBOA IUIOMIAAb OTBEPCTHH B mNep(OpHpOBaHHBIX
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ypoBHe 24wm/c. TlpennoskeHHas KOHCTPYKLMsI TasopacmpereneHus obecrneuuBaer Oojee
OHOPOAHOE ICeBAOOXKIKeHue ciosi. Ilepdoparus HIDKHUX dacTell cTeHOK TpyO odecneunBaeT
OTCYTCTBHE 3aCOpeHMs Bo3ayxopacnpenenurens. s obOecneueHuss CBOOOTHOIO TEIJIOBOTO
pacmupennst nepdopupoBaHHbIX TpyO 15, mx cBOOOAHBIE KOHIBI C 3a30pOM BCTaBJICHBI B
CcTakaHbl 17, cTakaHbl CHapy>KU BBAapeHbI B KOPIYC peakTopa 1, UX HapyKHOE PacCIOJIOXKEHUE
MO3BOJIIET MAKCUMAJIbHO UCIIOJB30BATh IUIOIIAb HIDKHErO CEUeHUsl PeaKTopa.

Harpetsie npiMOBBIE Ta3bl MPOMYCKAIOTCs Yepe3 ciioi katanuzaropa. Ilocie Harpesa cios
karajansaropa no temmeparypbl 350-400°C B Hero noOaBsIIOT HEOOXOIUMOE TOMOJHUTEIbHOE
KomuecTBO Bo3nyxa (mo 8500 um3/4 ¢ masnenuem no 40KIIa). Ilpu sToMm cnoil katamusaropa
NPUBOIUTCS B TICEBIOOKMKEHHOE COCTOSIHME W OJHOBPEMEHHO M3 OyHKepoB 35 HeOombLINM
pPacXo0oM HAUYMHAIOT MOAABATh B PEaKTOp 25 APOOJIEHBIH Yroyib IIHEKOBBIMU JJ03aTOPAMH Yepes3
narpyOKu 3, KOHTPOJHPYS momabeM Temmepatypbl B cioe no 600-700°C. Ilpu ¢uxcuposanuu
yCTOHYMBOIO NMOAbEMa TEMIIEPATYPbl YBEIUUEHUEM Pacxo/ia yIJisi, JOBOIAT TEMIIEPATypy B CllOe
no 750°C: B peakTop MOCTENMEHHO MOOABISETCS KaTajau3aTop, Yepe3 marpyOok 2, mo oliero
o0BbeMa KaTajnu3aropa B 9M3, OIHOBPEMEHHO C 3TUM IMOCTENEHHO YBEJIUYHBAIOT MOy VI U
OTKJIFOHAIOT Tojady rops4yero BO3Ayxa ¢  mOomaepskanuemM  temmepatypsl  750°C.
JIOTIOMHUTENBHYIO PaBHOMEPHOCTh IIOTOKA BO3AyXa BHYTPH peakTopa OOECHeuuBarOT

OpPraHM3ymoIllel  Hacagkol 7, OHA CAYXKUT JJsI  YMEHBLICHUS  HEOOHOPOIHOCTH

>
NICEBAOOKUKEHHOTO CJIOsI, T.€. PaspyLIeHMs] KPYMHBIX Ta30BbIX My3bIpeil B peakTope. 3arteM
OTKJIIOYarOT TerioreHeparop 33. Ilocne mporpesa kaTtaau3aTopa B PEakTOp MOAAETCA WJIIOBBIN
ocanok ctouabix Box (OCB) BnaxxHOCTBIO 73-75% depe3 1Ba AMaMETPAIbHO IMPOTHUBOIIOIOKHBIX
narpyOKa, BXOJ KOTOPBIX PACIOJIOKEH B HUKHEH YaCTH PEaKTopa B 30HE OKUCIICHHUS, BBOAA
yIJisi, BBoAa mWiIoBoro ocanka 22. IlarpyOku momadu WioBOro ocaaka 4 B peakTope CHAOKEeHbI
narpyOKamMu JO3HUPOBAHUS BOIBI 5, YTO MO3BONISIET 3P (PEKTHBHO KOHTPOIMPOBATH MEPETPEBHI B
peaxkTope, KOTOpble MOT'YT MPOUCXOAUTh U3-3a HEOAHOPOJHOCTU cocTaBa ocaaka. IlocreneHHo
yBenuuuBaroT pacxoq OCB u KOHTpPOJUPYIOT TeMIepaTypy B 30HE OKHCIIEHHUs, BBOAA YIJI,
BBOZIa MJIOBOTO ocaaka. I1o Mepe MOBBIMIEHHUsS TEMITEPAaTypPhl YMEHBIIAIOT Pacxol APOOJIEHOTo
yrist. IIpu Berxone Ha HoMuHaNBHBIN pacxox OCB (1o BinaxxHOMY ocanky OT/4 ), TeMrieparypa B
30HE OKUCJIEHUs], BBOJA YIJIs, BBOAA MIJIOBOrO ocanka 22 noanep:kusaroT Ha yposHe 750°C. Ilpu
MOJIHOM MpPEKpallleHuH IMOoAa4u JOMNOJHUTENbHOrO0 TOIUIMBA M JaJIbHEHINeM MOBbILIEHUH
TeMIIepaTypsl ciosi Beie Tpedyemoit (750°C) nist TepmoodpadoTku ocanka, B maTpyOOK Mmogadu
WJIOBOTO Ocaaka 4 yepes maTpyOoK 5 mojaroT BOny.

Ilocne oTkrOYeHUs TeIUIOreHepaTopa 33, BO3AYX MOAAKT 4epe3 pekyneparop 26 1mo
MEXTPyOHOMY TMpoCTpaHCTBY. HarpeB Bo3ayxa NpPOMCXOAMT 3a cueT oTrdopa Teria OT

OTXOASIIUX ABIMOBBIX I'a30B peakTopa 25.
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IIpu noHmw>xeHun Temreparypsl HUke HoMuHanbHOH 750 °C, 4TO CBSI3aHO C yBEIMYEHUEM
BraxxHoctn OCB  0Oonee 75%, BKIIOYAOT CUCTEMy Tofadu aApoOsieHoro yrias 35 Ha
MHUHHUMAJIBHON IPOU3BOAMTEIBHOCTH IIHEKOBBIX O3aTOPOB, TEMIEPATYpPa B CIOE JOBOAAT 10
HoMuHanbHON 750 °C yBenndyeHueM MpOU3BOJUTENBHOCTH LIHEKOBBIX 103aTOPOB U TEM CaMbIM
pacxona ApobJIEHOTO YTJIs.

IIpu nosrilieHnN TemMiepatypsl B cioe Boie 750°C, T.e. npu cHumkeHuu Binaxknoctu OCB
Hwke 73- 75%, yMmeHbmaeTcsi 00beM BO3NyXa, MPOXOMSIINKA Yepe3 peKyrneparop 26, mpu 3TOM
YBEJIIMYUBAETCSI 00BEM BO3IyXa, UAYIIUH HANPSIMYIO M3 BO3OYXOAYBKH 34 B peakTop 25 mpu
coxpaHeHun oOmero pacxoma Bo3ayxa paBHomy 8273- 8300 m3/4. Ilpu 3TOM MPOUCKXOOUT
CHIDKEHHE TeMIIepaTyphl BO3/lyXa U TEM CaMbIM CHHKEHUE TEMIIEpaTyphl B CJI0€ peakropa 25. B
npeaesie BeChb BO3AyX MNPOXOAUT, MUHys pekyneparop 26. Ilpu mocnenyroiiemM CHUKEHUH
BiaxxHocTh OCB u nanbHelilieM NOBBILIEHUH TEMIIEPATyphbl B CJIO€ BKJIIOUAETCS MOJada BOJbI
yepe3 natpyOku 5 HauMHasi ¢ MUHHUMAJIBHOTO pacxona OO0 MakcuMajibHOro. llpu moctmwxkenun
MaKCUMAJIBHOTO pacxofa BOABI M COXPAHEHUH TEHACHLMM Ha POCT TEMIEpaTypbl B CIIOE,
yMeHbIlIaeTcsi pacxof nojgasaemMoro B peakrop OCB.

Ilpu yMmeHbLIEHMH BBICOTBI CJIOSI KaTajau3aTopa 3a CYeT MCTUPAaHMsA KaTalu3aTopa
MPOMCXOAUT A03arpy3Ka KaTalnu3aTopa 10 pabodero ypoBHs 0€3 OCTAHOBKH PEAKTOpa.

Uepes 3a30pbl Mexny TpyOamu 15 Bosmyxopacnpenenurtenst 12 KpynHbIE HECropaemble
KOMITIOHEHTbI OCaJKOB CTOYHBIX BOJ IOMAJaf0T B 30HY BBITPY3kH 24 (Pur.2) B OCHOBaHHUH
KOpIlyca peakTopa 1, rae pachoyIOKEH pasrpy30uHbId IIHEK 18 1Ji BBITPY3KH HECTOPAEMBbIX
KOMIIOHEHTOB OCaJIKOB CTOYHBIX BOA. Ilepnonnuecku OCyIIECTBIISIFOT BBIIPY3KY HECrOPAEMBbIX
KPYIHBIX BKJIKOYEHUN WJIOBONO OCaJKa CTOYHBIX BOJ LIHEKOM 18, depe3 30HY BBIIPY3KH
HECrOpPaeMbIX BKIIOYEHHUH 24, pacnoIOKEHHYI0 B OCHOBAHUU peakTopa. Breirpyska mpoucxoaut
0€e3 OCTaHOBKH peakTopa.

JIisl yMEHBIIEHUS SIBJICHUSI YHOCA KAaTaJN3aTopa U3 PEakTopa BMECTe C 0Opa3yroIUMUCS B
pesynbrate ropeHuss OCB nbIMOBBIME Ta3aMu B CenapaluOHHON 30He 21 yCTaHOBJIEH OTOOWHUK
10. Obpasyrouuecs: B pe3ysbTaTe TOPEHHUsI OCaAKa ABIMOBBIE Ta3bl C YACTHIIAMU KaTaJIU3aTopa B
cermapanMoOHHON 30He 21 cranmkuBaroTcsi ¢ orOoWHUKOM 10 B (hopme ycedéHHOro KoHyca ¢
MUPaMHUIATBHBIM YeThIPEXTpaHHBIM HakoHeUHUKOM 11. OtboitHuk 10 3akpernnén Ha kopmyce 1
peakropa nox TpyOoil BbIBOZA JBIMOBBIX ra30B 9 BHH3 OCHOBAHHEM C MEHBIIUM THAMETPOM, B
KOTOPOM 3aKpeIIEH NMUPAMUIAIbHBIA YeThIPEXTPAHHBI HAKOHEYHUK 11 BepIIMHON BHU3 C
IMarOHAJIbI0 OCHOBAaHMs OOJNbIIEH, YeM JUaMeTp MEHbBIIEr0 OCHOBAHHS YCEYEHHOTO KOHyca
orOoitauka. KoHcTpykmusi orOoitHIKa obecrieynBaeT paBHOMEPHOE paclpeaesieHrue MOToKa 1o
CEYCHUID PEAaKTOpa M OTCYTCTBHE a3POAWHAMMUYECKUX 3aTPyAHEHHH. TBepable 4YacTULbI

KaTaJIN3aTOPa U YaCTHUIIBI 30JIbI OTOMBAIOTCS U BO3BPAILAIOTCS B CEMApallMOHHYIO 30HY 21 — croi
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KUTMIEHUs1, T[A€  JOrOparoT, MM  4epe3  3a30pel  meppopupoBaHHBIX  TpyO 15
BO3AyXOpacnpenenuTenss 12 momagaroT B 30HY BBITPY3KM HECTOPAEMBIX KOMIIOHEHTOB 24.
[TonaBuiue B MOJIOCTh KOHYCa OTOOMHHMKA MEJIKHE YaCTHIBI KaTAIN3aTOPa MITH 30JIbI CChIMAIOTCS
gyepe3 3a30pbl, 00pa30BaHHBIC MIOCKOCTHIO OCHOBAHMS HAKOHEYHHMKA U TUIOCKOCTBIO MEHBINETO
OCHOBaHHUSI YCEUEHHOro KoHyca oTOoiHMKa. OCTanbHOW NBLIEra3oBbIl MOTOK Hepe3 Tpyoy
BBIBOJIA ABIMOBBIX Ta30B 9, pacHoJIO;KEHHYIO B KpbILIKE 8, MOKHAEeT PEakTop U HalpaBysieTcs Ha
MOCJIEAYOUINE CTAANH TEXHOJIOTMYECKON LIETIOYKH MPOoLecca.

JlpiMoBBIe rassl ¢ Temnepatypoil 750 °C oT peakTopa 25 MOCTyNaroT B pekyneparop 26,
rae oxjaxparoTcs a0 Temmneparypel 660 °C. Bosmyx, mpoxondumili uepes pexymeparop 26
HarpeBaeTcsi A0 pacueTHoil TemmepaTypel 239 °C. [IpiMoBble ra3el M3 pekynepatopa 26
MOCTYyMalOT B TPyOHOE MPOCTPAHCTBO OKOHOMaizepa 27, TAe OXJAXKAAIOTCS BOJIOM,
LUPKYJUPYIOIIEH 1O MEXTPyOHOMY THpOCTpaHCTBY A0 Temmeparypel 185-200°C, 3arem
MOCTYNAIOT Ha OYMCTKY B pyKaBHbIH ¢unbTp 28. B pykaBHOM ¢uibrpe 28 IBIMOBBIE Ta3bl
OYHINAOTCS OT MEXaHMUeCKOH B3BecH. OUHIEHHbIE ABIMOBBIE T'a3bl MOCTYMAOT B CKpyOOep 29
(®ur.1), B KOTOPOM MPOHUCXOMUT "ocaxkaeHHe" mapa, COAEPKAIErocs B JBIMOBBIX ra3ax, B
KOJIM4eCTBE 3,5 T/4, a TakXKe YJIAaBIUBAHHE KHCIOTHBIX OKCHUIOB 3a CYET CBSI3BIBAHHUA C
IIEJIOYHBIM areHTOM, JOTIOJIHUTENbHO TOAAIMUMes B Boay ckpybOOepa 29. Ilapora3oBast cmech
B COCTaBe. AbIMOBBIE ra3bl He MeHee 11600 kr/4, 3oma 0,9 kr/4 u BonsHOM map He menee 4500
Kr/4 ¢ remneparypoii 185-200 °C, a Tak e BOAa Ha OpOLICHHE B KoJn4uecTBe He MeHee 240 M3/4
¢ temneparypoit 25-30 °C mopmarorcs B ckpyOOep B TrOPH3OHTAJIbHOM HampamieHuHu. Takue
yCIIOBHSI 00€CIIEUNBAIOT OXJIAKICHHE Mapora3oBoi cMecH 1o Temmeparypbl 60-70 °C, mpu 3ToM
U3 OXJIAKACHHOW MaporasoBOil cMecH KOHIeHcHpyeTcs: He MeHee 3500 kr/d BomstHOrO mapa, a
TEeMIeparypa BOABI, BBITEKaroIlled u3 ckpyObepa, Ha 10-20 °C Bpiume TeMmepaTrypbl BOIBL,
MOAABaEMOM Ha OPOLIEHUE.

IIpu sTOM BOma, mojaBaemasi B CKpyOOep, HEIPEepPhIBHO AO3UPYETCS LIENOYHBIM areéHTOM
(NaOH wmm Na2CO3), obecrneunBaromuM >(PQPEeKTUBHOE pPACTBOPEHHE U  CBA3BIBAHHUE
KHCJIOTHBIX OKCHUAOB (B OcHOBHOM SO2), BXOASIIMX B COCTaB ABIMOBBIX Tra3oB. HMcxons us3
JAHHBIX XUMUYECKOI0 aHaIu3a, COAEP:KaHUE CEPhI B TOPIOUE Macce ocaaka coctasiser 1o 0,8
Mmacc. %. Pacxon ocanka B mpolecce TepMOKAaTAIUTUYECKOTO OKHMCIEHUs, PAaCCUMTAHHBIN MO
roproueii Mmacce coctasisier 1050 kr/4, uro B mepecuere Ha SO2 cocrasysier 16,8 kr/4. 3ooi,
oOpa3yrolelicss B MpoLecce CKUTaHUs Ocagka yiasiuBaercss He MmeHee 90 % nmumokcuma (c
oOpazoBanueM coneil) mau He MeHee 15,12 kr/u. Takum oOpasom, Ha ckpyOOep mocTymaer He
bomnee 1,68 kr/u SO2. Ucxons w3 AOMyIIEHWH, YTO BECh PACTBOPEHHBINH ITHOKCHI CEpBI

NnepexXoauT B PABHOBCCHBIC (I)OprI CepHHCTOfI KHUCJIOTBL, MOXHO pPacCHHUTAThb, YTO B JAaHHOM
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cnydae, koHueHntpauus [H+] Oynmer cocraensate okojo 1,08*10-4 monw/n. CnenosarensHo, pH
TAKOTo pacTBopa OyneT UMeTh 3HaueHue okoo 4,0.

JUnis HeWTpanu3aluy TaKOro pacTBOPa MOXKHO HMCIIONIb30BaTh HaTpueByto menodb (NaOH),
B KOJHMYECTBE, COOTBETCTBYIOIIEM KOHUeHTpauuu 1%*10-4 wmomp/n wimm 24 Momw/4.
CnenoBatenbHO, B BOmy CkpyObepa HeoOxomumo nobapisite okono 960 r/a NaOH. Ilpu
UCTIONIb30BAaHUM Uil HeWTpanm3aunu OukapOonara Hatpus (Na2CO3), morpeOyercsi BBeneHHUE
0,5%10-4 monb/n wnu 12 Monb/4 conmu. ITO COOTBETCTBYET pacxony B 1,272 kr/4.

U3 ckpybOepa 29 nbIMOBBIE Ta3bl C COAEpKAHUEM Mapa B KojwuecTBe | T/4ac 1o
ra3oxoaM 4epe3 BhICOKOHATIOPHBIN BEHTWIATOP 30 MoJaroTest B ABIMOBYIO TpyOy 31.

AKTHUBHOCTb HCHOJB3YEMOro Karajm3aropa B peakuuu okucienus CO ompenensioT Ha
npudope «XeMocopO» UMITYIBCHBIM MeTOAOM 10 Temriepatype S0% konsepcun CO.

ITpumep 1

I'mnpokcua amfOMHMHHUSI THUIA TICEBIOOEMUT NEPEMELINBAOT B AMCTHIIMPOBAHHOW BOIE C
nobaBleHNEM KOHLIEHTPUPOBAHHOM Aa30THOW KHUCIOTHL BenmuunHa KHCJIOTHOTO MOZYJIS
(MONBHOE OTHOIIEHHE KHCIOThI K OKcuay amomuHms) coctamsier 0.01.  Cycnensuro
nepeMernBaloT B TeueHne | waca. B cycmensuro noOaBiSIOT W3METBYEHHBIH TMOPOIIOK
AKTUBHOTO KOMITOHEHTAa (HAHOKOMITO3HT, IOJIyUYEHHBIH MPOKAJMBAHUEM COJIEHl HHUTPAaTOB, C
NOBEPXHOCTHIO He MeHee 10 M2/r, monyueHHBIH MO MeTonuke, onucaHHoi B padore (Fedorov
A.V., Tsapina A.M., Bulavchenko O.A., Saraev A.A., Odegova G.V., Ermakov D.Y.,
Zubavichus Y.V., Yakovlev V.A., Kaichev V.V., Structure and Chemistry of Cu—Fe—-Al
Nanocomposite Catalysts for CO Oxidation, Catalysis Letters. 2018.- V.148., N12. - P.3715-
3722. DOIL 10.1007/s10562-018-2539-5) ¢ mnony4eHneM IIaCTU(GUIIMPOBAHHON MAaCCHI.
Conepsxanne Boas! B ruacTuduuupoBaHHON Macce coctasisieT 80 mac. %. KanensHo GopmyroT
B 20 mac. % pacTBOp aMMHaka 4epe3 CJIOW yIJIeBOJOPOAHOM KMIKOCTU. | paHyjbl CyIiar Ha
BO3Ayxe B TedeHue 24 yacos, npu 110°C B Teuenue 2 yacos u npokanusatoT npu 700 °C B
teueHue 1 ydaca. [lonyuennsiit katanusarop comepxkurt 3.0 mac. % CuQO, 50.0 mac. % Fe203 u
47.0 % Al203.

Temneparypa 50% xouBepcuun CO cocraBisier 215°C. CreneHb BbIrOpaHMsl OCaaKa
98.1 %.

IIpumep 2.

AmnanornueH npumepy 1. [Tonyuennsiit katanuzatop copepxkut 75.0 mac. % Fe203 u 25.0
% Al203.

Temnepatypa 50% xousepcuu CO cocrasnser 225°C. Crenenp Bbiropanus ocaaka 97.5 %

IIpumep 3.
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Amnanoruuen npumepy 1. Ilonydenssiii kaTanuzatop copepxut 5.0 mac. % Mn203, 60.0
Mmac. % Fe203 u 35.0 % AI203.

Temnepatypa 50% xousepcuu CO cocrasnser 230°C. Crenens Bbiropanus ocaaka 98.5 %

ITpumep 4

Amnanoruuen npumepy 1. IlomyuenHreli katanuzarop cogepkut 4.5 mac. % Cr203, 60.0
mac. % Fe203 u 35.5 % Al203.

Temnepatypa 50% xousepcuu CO cocrasnser 230°C. Crenenp Bbiropanus ocaaka 98.0 %

IIpumep 5. AnanorudeH npumepy 1.

ITonyuennsiit katanusatop cofepxutT 4.0 mac. % Co203, 61.0 mac. % Fe203 u 35.0 %
Al203.

Temnepatypa 50% xonsepcuu CO coctaBnser 200 °C. Crenenp Beiropanus ocaaka 98.9
%

IIpumep 6. AHanorudeH npumepy 1.

IMonyuennsiiit karanuzatop conepxut 4.0 mac. % Co203, 6.0 mac. % CuO, 55.0 mac. %
Fe203 u 35.0 % Al203.

Temnepatypa 50% xousepcuu CO cocrasnser 180°C. Crenenp Bbiropanus ocaaka 99.6 %

IIpumep 7. AHanorudeH npumepy 1.

ITonyuennsiii katanuzarop copepxut 7.0 mac. % Mn203, 3.0 mac. % CuO, 52.0 mac. %
Fe203 u 38.0 % Al203.

Temnepatypa 50% xousepcuu CO cocrasnser 185°C. Crenenp Bbiropanus ocaaka 99.3 %

CpaBHUTENbHBIE XAaPAKTEPUCTHKH KaTAJIH3aTOPOB TIIIYOOKOTO OKHCJIEHUS] TPUBEACHBI B
Tabnuue, n3obpakeHHON Ha Gur.6.

Takum obpa3zom obecriednBaeTCsl NOCTIKEHHE TEXHUYECKOrO pPe3yJibTaTa M pelIaeTcs

TeXHUYECKas mpodiema.
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@Dopmyia rpymIbl ©300peTeHUN

1. YcraHoBka nis KaTaJUTUYECKOTO CXKUTAHMs TOIUIMBA B BHJE HJIOBOTO OCajaKa
CTOYHBIX BOJ, OTJIMYAIOIIAACA TEM, YTO BKJHYAET KATAIMTUYECKUN PEAKTOp AN YTUIM3ALUU
WJIOBBIX OC3JIKOB CTOYHBIX BOJ, B KOTOPOM B BEpXHEH YaCTH KOPIyca PacHOJOXKeH Marpyook
IJISL TIOla4M KaTaju3aTopa, a IOJ KPBIMKOH ¢ TpyOOW BBIBOJA IBIMOBBIX I'a30B PACIIOJIOXKEH
OTOOMHUK, BBIIOJHEHHBIH B (JOpME MOJIOr0 YCEYEHHOrO KOHyCa, NMPH 3TOM 3aKPEIUIEHHBIH Ha
KOpIyC€ peakTopa BHU3 OCHOBAHMEM C MEHBUIMM JHAMETPOM, B KOTOPOM 3aKpeIuviéH
NMUPaMUTAIbHBIN YeThIPEXTPAHHBIN HAKOHEYHHMK BEPIIMHON BHU3 C JUArOHAJbI0 OCHOBAHMS,
OobLIeH, YeM TUaMeTp MEHBLIETr0 OCHOBAHUS YCEUEHHOTO KOHYCa OTOOMHUKA, TAKUM 00pazoMm,
YTO MEXJYy IUJIOCKOCTBIO OCHOBAaHMS HAKOHEYHHKA M IUJIOCKOCTBIO MEHBLIEr0 OCHOBAHMSI
YCeUEHHOr0 KOHyca OTOOWHMKa 00pa3oBaHBl 3a30pbl, B HIDKHEH YacTH KOpIyca
KaTAJIUTHYECKOTO PEAKTOPa, B 30HE OKHCIEHHS, MEXIy MaTPpyOKOM yAalleHHs KaTalu3aTropa u
30HOMW BBITPY3KH HECTOPEBIINX KOMIIOHEHTOB MJIOBOTO OCAJIKa C MAaTPyOKOM JUIS pa3rpy304HOTO
IIIHEKA PAaCIOJIOKEHO BO3yXOpacHpeNeNUTeIbHOE YCTPOICTBO, KOTOPO€ COCTOMT U3 JIBYX
BHEIIHUX pPAaCIpEAENUTENbHbIX KOJUJIEKTOPOB, PpACIHOJOKEHHBIX B OJHOM IUIOCKOCTU U
napajuleJibHO JIpyr APYry Yy IHAaMEeTPajbHO MPOTUBOIMOJOXKHBIX CTEHOK KOpIyca peakTopa, ¢
OTXOASIIIUMH OT KaKAOr0 KOJUIEKTOpa uepe3 KOJeHa MO TPU TPyObl KPYIJIOrO CEYEHHs C
nepOpaiOHHBIMI OTBEPCTHSIMH B HIJKHEH YacTU CTEHKH, IOCJIEAOBATENIbHO COENUHEHHBIE C
KaTaJIUTUYECKUM PEAKTOPOM JIMHUEHN MOABOJA BO3/yXa - BO3AYXOAYBKY U TEIJIOTE€HEpaTop, a
JUHUEW OTBOJA ra3a - peKynepaTrop, SKOHOMah3ep, PyKaBHbII (PUIBTP, MOKPBIH BHXpPEBOH
ckpyOOep, BBICOKOHANOPHBIN BEHTIJISITOP M JABIMOBYIO TPYyOy, a Take BKIIOUAET CHUCTEMY
NOJJaYu TBEPAOTO TOIUIMBA - PACXOIHBIA OYHKEp CO LIHEKOBBIM J103aTOPOM, OYHKEp BBIFPY3KH
HECTOPaeMbIX KOMIIOHEHTOB OCaIKOB CTOUHBIX BOJ.

2. Cnocob KaTaIUTUYEeCKOTO CXKUTaHUs TOIUIMBA B BUIE MJIOBOTO OCAJIKa CTOYHBIX BOJ,
KOTOPBIN OCYIECTBISIETCS] YCTAHOBKON KaTaJIUTUYECKOrO CXKUTaHUS TOIUIMBA B BUIE WUJIOBOTO
0CaJika CTOYHBIX BOJ IO M., MPH KOTOPOM MPOBOIAT TEPMOOOPAOOTKY B ICEBIOOKMKEHHOM
cJioe B TPUCYTCTBHM Kartanusaropa riyookoro okucierus CO; TepmMooOpabOTKy NpPOBOIST
IMyTe€M HENpepbIBHON MNOJa4YM MJOBOIO OCaJKa CTOYHBIX BOJ B KATaJIUTUYECKUN peakTop,
pasorpetbiii 1o Temmeparypel 750°C, B KOTOpPBIH ONHOBPEMEHHO TIONAETCS BO3AYX,
HEOOXOMMBIN ISl IOA/IEPKAHMS PEXKUMA TICEBIOOKIDKEHHSI CIIOS KaTajan3aTopa U OKUCIEHHS
OpPTaHUYECKOH YacTH OCaKa U JOOKHUCIEHHs oOpasyromerocs npu ropeHun CO; IbIMOBbIE ra3bl
NOCTYNAOT M3 KATAJIUTHYECKOrO PEaKkTopa B PEKylepaTop, Aajee B TPYOHOE MPOCTPAHCTBO
SKOHOMai3epa, IJe OXJIAXKIAITCS BOIOH, 3aTe€M IMOCTYIAKT HA OYHCTKY B PYKaBHBIN (QHIBTD,

7lajiee OYMIINEHHBbIE ABIMOBBIE Tra3bl IOCTYMAOT B MOKPBIM BUXpPEBOH ckpyOOep, B KOTOpPOM
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OJHOBPEMEHHO OCYIIECTBJSIIOT KOHIEHCALMIO I1apoB BOABI, OOpPa30BaHHBIX B IPOLECCE
KaTaJIMTUYECKOTO COKMTaHUs WIOBOIO OCAJKa CTOYHBIX BOJ, U HEHUTPAIU3ALMIO KUCJBIX ra3os,
COZEPKAIIUXCA B BIMOBBIX ra3ax.

3. Karanutuueckuil peakTop Ajsl yTHIN3ALUKU UIOBBIX OCAJKOB CTOYHBIX BOJ YCTAHOBKHU
JUIsl KaTaJUTHUYECKOrO CXKUraHUs TOIUIMBA B BUIE WJIOBOIO OCAJAKa CTOYHBIX BOJ COAEPXKUT
BEPTHKAJIBHBIA KOPIyC C MaTpyOKOM AJisl MOJa4YM KaTalu3aTopa B BEPXHEH YacTH KOpIyca, C
HIOCJIEIOBATENIbHO PACIIONOKEHHBIME B HIDKHEH 4acTH KOpIyca maTpyOKamMH BBOAA MIIOBOIO
OCaJiKa, ITHEKOBOW MOAAYH YA U MaTPpyOKOM yaJeHUsl KaTau3aTopa, HaJl KOTOPBIMH BHYTPH
KOpIyCa, B €r0 CPEAHEN 4acTH, PACIHOIOKEHAa OPraHU3yIoIasi HacaaKa, a B OCHOBAaHUM KOpIyca
peakTopa pacrooKeH pa3rpy30UHbIN IIHEK AJIsI BBITPY3KH HECTOPAEMBIX KOMIIOHEHTOB MUJIOBBIX
OCaJIKOB CTOYHBIX BOA. B oTimume or mporoTuna OTOOWHUK PACIONOXKEH B BEpXHEH 4acTH
KOPITyCa peaKTopa Moj KPbIIKON ¢ TPyOOH BBIBOZIA ABIMOBBIX T'a30B, BBIIIOJIHEH B (POPME MOJIOTO
YCEUEHHOTO KOHYCa, MPHU 3TOM YCEUYEHHBIH KOHYC OTOOHHHKA 3aKPEIUIEH Ha KOPITyCce peakTopa
BHU3 OCHOBaHHEM C MEHbIIUM JUAMETPOM, B KOTOPOM 3aKpEIUI€H NHUpaMUAAIbHBIN
YeThIPEXTPAHHBIH HAKOHEYHWK BEPIIMHONW BHU3 C JWArOHAJIbI0 OCHOBAaHMS OOJbIIEH, 4YeM
IMaMeTP MEHbBIIETO OCHOBAHHs YCEYEHHOTO KOHyca OTOONHHKA, TAaKUM O0pa3oM, YTO MEXKAY
MJIOCKOCTBE) OCHOBAHUSI HAKOHEYHUKA U TUIOCKOCTBIO MEHBIIErO OCHOBAHUsSl YCEYEHHOIO KOHYCa
OoTOOMHMKA OOpa30BaHBI 3a30PbI, B HIDKHEH YacTU KOpIyca peakTopa Mexay maTpyokoM
yIaJeHUsl KaTajlu3aTopa U 30HOW BBIFPY3KH HECTOPEBIIMX KOMIIOHEHTOB OCaJKa C MaTpyOKOM
JUIsl Pasrpy304HOro IIHEKA PACIOJIOKEHO BO3AYyXOPaCIHpeNeNIUTENbHOE YCTPOUCTBO, KOTOPOE
COCTOMT M3 ABYX BHEUIHUX pPacCHpPeAeUTEeNbHbIX KOJJIEKTOPOB, PACHOJOKEHHBIX B OIHOU
IJIOCKOCTH U MapaJuIebHO APYr APYrY Yy AUAMETPAIBHO IPOTUBOIOJIOKHBIX CTEHOK KOpIIyca
peakTopa, ¢ OTXOASLIUMH OT KaXKJIOTrO KOJUIEKTOpa 4epe3 KOJieHa MO TPH TPyObl KPYIJIOro
ceueHust ¢ neppOpPaLMOHHBIMHI OTBEPCTHSIMHU B HHXKHEH YaCTH CTEHKU.

4. KatanuTudeckuil peakTop mo 1.3, OTIMYAIOIIUNCS TE€M, YTO OCHOBaHHME OTOOHWHHKA
6onburero aquametpa Ha 40% Oosblie qraMeTpa TPyObl BBIBOAA JBIMOBBIX I'a30B.

5. Karanutuueckuil peakrop Mo 1.3, OTJIMYAOIIUNCA TeM, 4YTO BKJIIOYaeT [ABa
IMaMEeTPAJbHO TPOTUBOIIOJIOKHBIX MaTpyOKa Ajisi TOAAa4Yd WJIOBOTO OCanKa, B KaKABIH M3
KOTOPBIX BBapEH NMaTpyOOK MOJauy BOJBL

6. Katanmutnueckuii peaktop mno 1.3, OTIMYAKOIIUICS TeM, 4YTO O0Imas IJIomaab
nepopaloOHHBIX OTBEPCTHH B TpyOax coctaBisieT 2,5% OT IIomaan CeYeHus] HIDKHEeW 9acTu
KOpIyca peakTopa.

7. Karanutudeckuii peakTop 1o 1.3, OTINYAOLIUICS TeM, YTO TPYObl KPYTJIOrO CEUEHHSI
¢ neppOpallMOHHBIMUA OTBEPCTUSIMU B HIKHEH YaCTH CTEHKH BBApEHbl B KOPIYC peakTopa U

CBOOOIHBIN 3aBapEeHHBbIM KOHELl KaKJOW W3 HUX BCTABJEH B CTAKaH, BBAPEHHBIH CHApy>Xd B
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KOPIYC PeaKkTopa ¢ MPOTHUBOIMOJIOKHON OT KOJIEHa CTOPOHBI, MIPHU 3TOM Bce MepPOpHpPOBaHHBIE
TpyObl PAcCHOJIOKEHbI B OJHOW IUIOCKOCTH M YCTAHOBJEHBI C 3a30paMH MEXIy HHMH, a
nephopupoOBaHHAs YaCTh TPYOBI HAXOJUTCS BHYTPH KOPITyCa PEAKTOpa.

8. Cnoco0  yTwiM3alMM  WIOBBIX  OCAKOB  CTOYHBIX  BOJ,  OCYINECTBIISIEMbIH
KaTaJUTUYECKHMM  PEaKTopoM 1.3, TMpH  KOTOPOM  MPOBOIAT  TepMOOOpabOTKy B
NICEBJIOOXKIDKEHHOM  CJIO€ JUCHEPCHBIX YacTHULl KaTajln3aTopa, OTJIMYAOLIMNICA TeM, YTO
NPOTOTUIA OCYIIECTBJISIFIOT CXKUTAaHHE BJIAXKHBIX WJIOBBIX OCAJKOB CTOYHBIX BOJA B
KATAJIUTHYECKOM PEaKTOpe MUl YTIIM3ALHH WJIOBBIX OCAIKOB CTOYHBIX BOJ| YCTAHOBKH IS
KaTAJIUTHYECKOTO CXKMTaHHs TOIUIMBA B BHIE WJIOBOTO OCAJKa CTOYHBIX BOJ, B MPHCYTCTBUH
KaTaJlu3aTopa, MpU4YeM TepMOOOpaOOTKY NPOBOAST IMyTEM HEMPEPbIBHOH MOJAYd HIIOBOTO
0CaJIKa B KaTAJTUTUYECKUN PEAKTOpP, B KOTOPBIA OJHOBPEMEHHO MOAETCS BO3YX, HEOOX OTUMBbIH
IUISL PEXKMMA TICEBIOOKIDKEHHS CIIOS KaTaTu3aTopa.

9. Crocob mo 1. 8, B KOTOpOM TepMooOpadOTKy MPOBOAST MyTEM HENMPEPBIBHOW MOAAYH
WJIOBOT'O OCa/iKa B KaTAJIUTUYECKUI1 peakTop, pa3orpeTsiil 1o Temnepatypbl 750°C.

10. Criocob mo m. 8, B KOTOPOM KaTaju3aTop COAEPKUT B KA4eCTBE HOCUTENSI OKCHUJ
aJIOMHUHUS B KonuuecTBe He Oosiee 50 mac.%, a B KauecTBe akTHUBHOro kommoneHnra Fe,Os; B
kosinuecTBe 48-75 mac.%, a takske CuO, u/vnmm Mn,Os, w/unn Co03, w/unu CryOs B KOTHYECTBE

2-10 mac.
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Temneparypa goctukenust S0 % kousepcuu CO, | CteneHb BRITOPaHUS OCAAKa,
°C %
ITpumep 1 215 98,1
[Tpumep 2 225 97.5
ITpumep 3 230 98.5
[Tpumep 4 230 98.0
ITpumep 5 200 98.9
IIpumep 6 180 99.6
ITpumep 7 185 99.3
dur.6
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