202090423 Al

(19) EBpa3unckoe 2 202090423 13 A1l
naTeHTHOEe
Be4OMCTBO
(120 OMUCAHUE U30BPETEHUA K EBPABUMCKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. B01J 23/89 (2006.01)
2020.06.04 B01J 37/34 (2006.01)
B01J 19/00 (2006.01)
(22) [ata nonaum 3aaBku
2018.08.22
(54) KOMIIO3UIMH, CTIIOCOBbI U YCTPOMCTBA JJISI KATAJIMTUHYECKOI'O
CKHUT'AHUA
(31) 62/549,816 (72) Waobperatens:
(32) 2017.08.24 Xuton Crusen [Ixeiime, Kupk Camyaib
(33) US Txeiime (AU)
(86) PCT/AU2018/050895 (74) Tipencrasurens:
(87) WO 2019/036762 2019.02.28 Xapun A.B., Ctoiixo [B., Bype H.H.
(71) 3assurens: (RU)
CTAP CAMEHTH®UK JJUMHUTE ]
(AU)
(57) TlpenoxeHsl KaTanuTHYeCKas KOMIO3WIMSA, CONEpXKAllas KaTaiu3aTop OKHCIEHHs BOJOpOna H

Karajnu3aTop BOCCTAHOBIICHHS KHCJIOPOAA, W CHOCOO HAHECEHMs KAaTaJMTUYECKOH KOMITO3MLUHM Ha
cyoctpar. Taxke mpeIoKeHbI TEIII000MEHHbIE PEaKTOPBI, COIEP KAIINE KaTATUTHIECKYI0 KOMITO3HLIUIO,
W CcHocoObl HarpeBaHUsl TeIuI00OMeHHOH cpensl. Kpome TOro, mpeayokeHbl KaTaJUTHYECKHE
KaMephl CKHUTaHMs, COACpIKaIllhe KaTATUTHYECKYIO MTOBEPXHOCTh, KOTOPas COACPIKUT KaTaJIUTUYECKYIO
KoMIo3unuio. Karann3arop BBITOTHEH C BO3MOXHOCTBIO HH3KOTEMIIEPATYPHON aKTHBAIMN PEAKLIUH
CKMT'aHUs BOAOPOJA.

0o \‘x

i

110

120

IV  £€v06020¢



PCT/AU2018/050895 WO 2019/036762

KOMIO3UIHNHI, CHOCOBBI 1 YCTPOHMCTBA JIJISI KATATATHYECKOI' O
CXKUI'AHUA

OBJACTDb TEXHUKH

Hacrosimee 1/1306pereHI/Ie OTHOCUTCsI K KATAJIUTUYCCKOMY CXKHUIaHWKO TOILJIMBHBIX cMmeceii. B
YaCTHOCTH, HACTOALICC I/I306peTeHI/Ie OTHOCUTCA K KaTAJIUTHYICCKOMY CXKHUIAHUIO YHCTBIX

TOIJINBHBIX CMECeH
YPOBEHDb TEXHUKH

JUIl UCNOJTb30BAHMUST SHEPTHH MPUMEHSIIOT Pa3IMYHbIE BUABI TOILTUBA. TPaguIIHOHHO, OOJBIIYIO
4acTb TOIUIMB NOJYy4YarOT M3 HCKOMaemMoro Tominsa. OQHAKO MCIOJIB30BAHHE HCKONAEMOIro
TOIIMBA MOJKET NPUBOIUTH K OOPa3OBaHUIO BHIOPOCOB JAHMOKCHAA YIJIepona M JAPYTHX
NApHUKOBBIX Ta3oB. Bce Oojee O4YeBHIHO, YTO 3TH BBIOPOCHI MOTYT BHOCHTH BKJIQJ B

AHTPOINIOT€HHOC USMECHCHUE KJIMMATa U B CHUXKCHUEC O6H.I€FO Ka4yeCTBa BO3ayXa.

B orBer Ha »TH OTKPBITUA 6I:>IJ'II/I CACJIaHbl TIONBITKU HU3MCHUTb HCTOYHUKHU OSHEPTUU C
MCKOIMAaeMOro TOIJIMBA HA TOIUIMBO, MOJy4daeMoe M3 OoJjiee YMCThIX MCTOUHHKOB. Hampumep, BO
MHOTHX CTpaHax paboTaromiee Ha yriie 000pyIoBaHHE ObLIO OCTAHOBJICHO C IENBI0 CHIDKEHUS
BBIOPOCOB JJIsl yJIyYINEHHs KadecTBa Bo3ayxa. Takoe OOOpylOBaHHE MOXKHO BCTPETHUT,
HalpuMeEp, Ha SJICKTPOCTAHIUAX HUIIN paﬁOHHbIX OTOIIMTCJIBHBIX CTaAHIMAX. Vka3aHHbIE CTaHLIUHU
MOTYT BKJIIOUYATh Jpyroe oOOpynOBaHME, TaKOe Kak MapoBoe OOOpyAOBaHHE W/WUIM TYpOMHBI,
KOTOpPO€ MOXKET OBITh MepenenaHo Al MPUMEHEHUs] NPYrux BUAOB TOIUIMBA JUIA BbIPAOOTKH

OJICKTPOSHEPTUHN UJIA TEILIA.

OnHuM U3 BO3MOXKHBIX UCTOYHHMKOB YHCTOM HEPrUU SIBJsIETCs Bonopoa. Boxopox moxer ObITh
MOJTy4YeH MPU MOMOLIH Psiia COcOOO0B, BKIIFOYAS MAPOBYIO KOHBEPCHIO WM dyekTponu3. Eciu
SJEKTPUYCCTBO JIA SJICKTPOJIM3a MOJYYCHO H3 YHUCTBIX HCTOYHUKOB, TaKHMX KaK sAOC€pPHasd,
BETPAHasA, MNpPUIHMBHAdA WKW COJHECYHAA OSHCEPIrUs, HOJ'IyLIeHHbII\/'I BOOOPOA HE MPUBOAUT K
00pa3oBaHUIO BBIOPOCOB yriiepoaa. Boaopos B3auMOnelCTBYeT ¢ KHCIOPOAOM ¢ 00pa3oBaHUEM

BOJbI U BbIACJICHUEM SHEPTUHA.

VKa3aHHYI pPEaKLHIO HCIONB30BAIM B TOIUIMBHBIX 3JIEMEHTaX JJIi TPSIMOTO TIONYYEHHUS
snektpuuectBa. OnHako Takue (HaKkTOphl, Kak paspylleHHe MeMOpaH M CIOXKHBIE CIIOCOOBI
W3rOTOBJICHUSI TOIUIMBHBIX 3JIEMEHTOB, NPEMATCTBYIOT BHEIPEHUIO BOAOPOAAa B Ka4deCTBE
ToruBa. Tak)ke BOAOPOJ TPUMEHSJIM B Ka4yeCTBE TOIUIMBA B JIBUTaTesIX BHYTPEHHETO
cropanust. OHAKO TaKUe CUCTEMBI MOTYT OBITh CIIOXKHBIMH U UMEIOT HEIOCTATKH, CBS3aHHBIE C

0€30macHOCTHI0 O0pALEHHS C YKA3aHHBIMU CUCTEMAMHU.
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CucTeMbl KaTAJIUTUYECKOTO COKUTAHUS IPUMEHSIJIH, HO TAKUE CHUCTEMBI YaCTO TPEOYIOT CIIOMKHBIX
WU AOPOTOCTOSIIUX CUCTEM HMHHULMMPOBAHUSA CAMOMOIAAEPKUBAOLICHCS PeaKkLUH, TAKUX Kak
CUCTEMbI MPEIBAPUTENLHOrO HarpeBanus. Jlaxke mocne 3amycka CaMONOINEPKUBAKOLIUXCS
peakuui Takue CHCTEMbl 4YacTo TpeOyIOT OrpaHHYEHUs TeMIepaTyp, KOTOpPblE MOXKHO
UCIIOJIb30BaTh, MO MPUYMHE a0JSIMU KaTaJUTHYECKOro Marepuajia M MpoOJieM, CBSI3aHHBIX C

BOCIJIAMEHEHHEM TOILIHMBA B O0BEME.

CymecTByer HeOOXOIMMOCTh B  YCOBEPLIEHCTBOBAHHBIX CHUCTEMAX U  CIoOcodax s

HCIIOJIb30BAHUSI YUCTBIX UICTOYHUKOB SHEPIUH.
KPATKOE OITUCAHUE U30BPETEHUA

B onHOM M3 acmekTOB MPEMIOXKEeHA KaTaJIuTHYeCKas KOMITO3HMLIMS, COIepIKallas KaTaau3aTop
okucyenus Bogopona (KOB); u karanusarop Boccranosienus: kuciopona (KBK). Karamuzarop

BBITIOJIHEH C BO3MOKHOCTBIO HI/ISKOTGMHepaTypHOﬁ AKTUBAIIUU PCAKIINU C)KUT'aHUA BOAOPOAA.

B HexoTOphIX BapuaHTax peanu3allid OTHoLIeHue mioianu nosepxHoctu KOB k muomanu
nosepxHoctu KBK cocrasnsier ot npumepHo 9:1 no mpumepno 4:1. B HEKOTOpBIX BapuaHTax
peanusauuu OTHomeHue Momanu mnosepxHoct KOB k momaan nosepxHoctu KBK
coctaBisier npumepHo 20:3. B Hexortopeix BapuanTtax peanusauun KOB u KBK nonyuensr
MyTEM 3JIEKTPOOCAXKAEHUA. B HEKOTOpBIX BapuaHTax pealu3aluu KaTalu3aToOp BBINOJIHEH C
BO3MO>KHOCTBIO aKTUBUPOBATH CXKUTAHHE BOJAOPOAA MpU Temneparype Huke npumepHo 140 °C.
B HeKOTOpBIX BapuaHTax peaju3alyy KaTaJIu3aTop BBIMOJHEH C BO3MOXKHOCTBIO aKTHUBHUPOBATb
CKUraHue Bojopoza npu temmneparype Huke 20 °C. B Hekoropbix BapuanTax peanusanuu KOB
npeacrasisier coboii Omaropomsblii MeTayul. B HekoTopbix BapuaHTax peanusamun KOB
npencTaBisier coOOW IMIaTHHY Wid najaauii. B HekoTopwix BapuaHTax peanusanvnu KOB
npencraBisier coboi mamutamuii. B Hekotophix BapuaHTax peanuszaumu KBK mpencrasisier

co0O0¥ OKCHI IBYXBAJIEHTHOTO OJIOBA (aHIII. stannous oxide).

B onmHOM u3 acmekTOB MPemJIOKEH CIOCO0 HAHECEHHWs KATATUTHYEeCKOH KOMITO3UIINH,
BKJIFOUAOLITNI oOecrieueHne cyocTpara; HaHECEHHE KaTaJTUTHIECKOH KOMITO3UIIMU Ha cyOCcTpaT ¢
oOpa3oBaHHEM KaTaIUTHYECKOH TOBEPXHOCTH. HaHeceHHas KaTaJiuTUYecKas: KOMIIO3HIIHS
comep kUT Katanu3atop okucieHus: Bogopoma (KOB) m  karanm3atop BOCCTAHOBJIICHHS
kuciaopoma (KBK). Karanutudeckass TOBEPXHOCTh  BBIMOJHEHA C  BO3MOXKHOCTBIO

HU3KOTEMNEPATyPHONU aKTUBALIMU PEAKLIMH CKUTAHUSL BOJOPOAA.

B HekoTOpBIX BapUaHTax peaju3aliy KaTaJuTHYeCKas MOBEPXHOCTh coaepkuT ydactok KOB u
yuyactok KBK, oTHOmEHNE miomanei KOTOPBhIX COCTaBisseT OT npuMepHO 9:1 no npumepno 4:1.

B HekoTOpBIX BapuaHTax peanu3aluy oTHoLeHue miomaau ydactka KOB k miomanu y4actka
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KBK cocraBnsger npumepHo 20:3. B HeEKOTOpBIX BapHaHTax peaju3alud HAHECEHUE
KaTaluTU4YecKol kommo3uuuu BkimodaeT HaHeceHue KOB u nanecenne KBK. B HexoTopbix
Bapuantax peanusauuu KBK Hanocar nocne naneceHus KOB. B HekoTopbIx BapuaHTax
peanu3alii HAHECEHHWE KaTaJUTHUYeCKON KOMIIO3ULIUU BKJO4aeT sjekTpoocaxaeHue KOB,
KBK wmn 060ux yka3aHHBIX KaTaJU3aTOPOB Ha CyOCTpaT. B HEKOTOPBIX BapuaHTaX peain3alun
HaHECEHHEe KAaTaJUTUYeCKOW KOMMO3ULMHU BKIO4aeT anektpoocaxnenue KOB nHa cybcrpar. B
HEKOTOPBIX BapUaHTaX peaju3alid HAHECEHHWE KaTAIUTUYECKON KOMIIO3ULUU BKJHOYAET
anektpoocaknenrie KBK Ha cyOctpar ¢ HaHeceHHbiM KOB. B HekoTOpbIX BapHaHTax
peanm3alMy Tepel HAHECEHWEM KaTaJMTUYeCKOH KOMIO3MLMH Ha CyOCcTpaT HaHOCST
NPEIIECTBEHHUK, MPUYeM YKa3aHHbIH MpEeAIIeCTBEHHUK YCHJINBAET aAre3ur0 KaTaluTHYeCKOM
KOMIIO3UIIMH K cyOcTpaTy. B HEKOTOpHIX BapHaHTax pealu3aludd MPEIIIeCTBEHHUK
npeAcTaBisieT coOOM HHUKeNb WM Menb. B HEKOTOPhIX BapHaHTaX pealu3aliil HaHECEHHE
NPEAIECTBEHHUKA BKIIIOUAET 3JIEKTPOOCAKACHNE IPEALIECTBEHHIKA Ha cyOcTpaT. B HekoTopbhIx
BapHaHTaX peall3aliy MPEAIOKEeH Cocod TepMudeckoir o0padoTku cydbcTpaTa ¢ HAHECEHHBIM

KaTajin3aToOpOM.

B onHOM u3 BapuaHTOB peanu3aluMd MOPEIJIOKEHO PEAKTOPHOE YCTPOWCTBO. YCTPOMCTBO
COIEPKUT TPYyOOIPOBOA, COAEpPKAIIHMA BXOAHOE OTBEPCTHE ISl NPHUEMa IEePBOTO TEKy4Yero
MaTepuaia M  BBIXOJHOE€ OTBEPCTHUE, HArpeBaTENIbHbIA  BJIEMEHT, COEIMHEHHBId C
TpyOONPOBOZAOM, COAEpPKAIIMA KATATUTHUECKYK) IOBEPXHOCTb, Ha KOTOPYKO HaHECeHa
KaTAJIMTUYECKAs KOMIIO3ULMS JIl KAaTaJIUTUYECKOrO CXKUTaHUs TOIUIMBHOW CMECH, IpHUYEM
KaTaJIUTUYECKass KOMITO3ULIUSI CONEPKUT KaTtanuszarop okucieHus Bogopona (KOB) wu
kaTanu3atop BoccTaHoBieHus kuciaopopa (KBK), u kopmnyc, okpyskaromwuii TpyOOmpoBon,
MpUYeM KOPMYC COAEPIKUT BXOAHOE OTBEPCTHE JJIA MpHEeMa BTOPOro TEKydero mMaTepuayia |
BbIXOAHOE oTBepcTHe. ONMH U3 MEPBOr0 TEKy4ero MaTepualia ¥ BTOPOro TEKy4ero Marepuaja
CONIEP’KUT TOTUIMBHYIO CMECh, & IPYrod M3 MEPBOTO TEKy4YEero mMarepuajia U BTOPOTO TEKY4Yero
MaTepuaia CONEPKUT TEIJIOOOMEHHYIO Cpeny. DHEepPrusi, BhIISISIOMASACS MPU KATATUTUIECKOM
CKMTaHUH TOTUTMBHOW CMECH, MepenaeTcs TemioooMeHHol cpene. Katanurudyeckas: KOMIO3UIIHSI
BBITIOJIHEHA C BO3MOXHOCTBIO CHWKEHHSI SHEPTUU AKTHBALMU COKUTAHUS TOIUIMBHON CMECH, B

pesyJibTaTe 4ero peaklysi MpoTeKaeT PU HU3KUX TeMIlepaTypax.

B HekoTOpBIX BapuaHTax peaju3allid TOIUIMBHAs CMEChb COAEPXKUT BOAOPOA U Kuciopon. B
HEKOTOPBIX BapUaHTax peaju3alliy TOIUIMBHAs CMEChb COCTOMUT M3 BOAOpOAAa W Kuciopozaa. B
HEKOTOPBIX ~BapHaHTaX peaIn3aluu JUId  paclpeleNeHus] TOIUIMBHOH CMecH BOIM3M
HArpeBaTeJIbHOTO 3JIEMEHTa OOeCIeyeH pacrpenenuTesb. B HEKOTOPBIX BapuaHTax pean3aliu

HAarpeBaTeJIbHBIN 3JIEMEHT JOIMOJHUTEbHO CONEP KUT IO MEHbIIeH Mepe ogHO pedpo, W Mo
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MEHbIIeH MEPE 4aCTb KaTaJIUTHISCKOMN MOBEPXHOCTU HAXOAHUTCA HAa YKa3aHHOM IO MEHBIIIEH

Mepe OHOM pebpe.

B onHOM M3 acmekToB MpenjioskeH Crnocod HarpeBaHHsl TEIUIOOOMEHHOW cperabl. TOITUBHYIO
CMECH, COZIePKAIIYI0 TOIIMBO U OKUCJIUTEb, TOAAIOT B KATAJIUTUUECKUIN PEakTop, COnep KaIlui
KaTAJIMTUYECKUN HarpeBaTeNbHbI 3yeMeHT. KaranuTudeckuil HarpeBaTEIbHBIM 3JIEMEHT
COZIEPKUT KATAJIUTUYECKYK) MOBEPXHOCTb, COAEPIKALIYIO KaTaJIU3aTOp OKHUCIIEHHsI BOAOPOAA
(KOB) u karammzatop BoccraHoByeHus kucnopona (KBK), u BbINONHEH € BO3MOXHOCTBIO
CHWKEHUS SHEPTMM AKTHUBALMU CXKUTAHHUS TOILUIMBHOW CMECH, B PE3yJbTaTe Yero COKUraHue
MPOTEKAeT MPU HUZKUX Temreparypax. TOMIMBHAs CMeCh TMOJBEPraercsi KaTaJIUTHYECKOMY
CXKUTAHUIO HA KaTAJUTUYECKON TMOBEPXHOCTU. Terio, BbIIENSOIEeCs MPU KaTaTUTHYECKOM

COKUTaHNH, NTEPEfaeTCsl TEII00OMEHHOII cpere.

B OOHOM M3 aCIEKTOB MPCAJIOKEHA KaTaJIUTHYECKass KaMepa CXKHUTaHUs. KaMepa CKHUTI'aHUA
COACPKUT KATAJIUTUYCCKYHO TIOBCPXHOCTb, COACPIKAINYH0 KAaTAJIUTHYECKYI0 KOMITIO3UIIUIO
COTJIaCHO HACTOALIEMY ONHUCAHWUIO, WKW TIOJYYCHHYHO IIpU TIOMOIIH crmocoba CcorjaacHo

HAaCTOALIEMY ONMUNCAHUIO.

B omgHOM M3 acmekToB MNPEATIOXKEH CIIOCO0 KaTaJIMTHYECKOrO CXKUTAHHMS TOILJIMBHOM CMECH.
TOHJ’II/IBHYIO CMECh, COACPIKAIIYIO TOIIMBO U OKUCIUTEID, MMOAAIOT B KATAJIUTUYCCKYHO KaMEPY
CXKUraHusd HWJIH PEAKTOp COTVIACHO HACTOAIIEMY  OIIHMCAHWIO, TAC€ OHa TMOABCPracTcs
KaTaJIUTUYCCKOMY CXUIaHHUIKO Ha KaTaJIUTHIECKOM MOBEPXHOCTU KaTaJIMTUYECKOU KaMEphbI

CKUTaHUsSI WA PEAKTOPA.

B mexoropeix Bapuantax peammsaimu KOB u KBK mnpucyTCTBYOT Ha KaTaJUTHYECKOM
MOBEPXHOCTU B OTHOLICHUH OT NMpuMepHO 9:1 no npumepHo 4:1 no nuowmwanu noBepxHoctu. B
HeKkoTopbIX BapuaHTax peanusauud KOB u KBK mpucyTctByroT Ha KaTaluTH4YecKOU
MOBEPXHOCTH B OTHOWIEHWH npumepHo 20:3 mo miomaau NOBEPXHOCTH. B HEKOTOpbIX
BAPUAHTAX pEAM3alii TOIJIMBO MPEACTaBIsieT COO0M BOMOPOA, M OKHCIHUTENb NPEACTABIAET
coboii kuciaopon. B HEKOTOpPBIX BapHaHTaX peasn3alnd KaTaJIUTHYECKOe CXKHTaHHWE MPOTEKaeT

NIPY JaBJICHUN HIKE aTMOC(EPHOTO JaBJIeHHSI.

B ogHOM M3 acnekTOB MPEJIOKEHO PEAKTOPHOE YCTPOMCTBO, COAep:Kallee. HarpeBaTeNbHbIN
3JIEMEHT, COJEp’KaIlUi MHOXECTBO IUIACTHH, MPUYEM Kaxkdas U3 IUIACTUH CONEPKUT
KaTaAIUTUYCCKY0O TIOBCPXHOCTb, Ha KOTOPYK) HAHCCCHA KAaTaJIUTHYECCKAsl KOMIIO3ULUA JIA
KaTaJIUTHYECKOTO CIKUTAHUsSI TOIUJIMBA, COAepKamas karaau3atop okucienus sogopona (KOB) u
katanu3aTop BoccraHoBieHus kuciopoaa (KBK); tpyOompoBon, HaXOASsIIUINCS B KOHTAKTE C

yKa3aHHBIM MHOKECTBOM ILJIACTHH, MpPUYEM TPYOONPOBOA COAEPIKUT. BXOJHOE OTBEPCTHE AJIS
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nprieMa TeII00OMEHHOM Cpebl i BBIXOIHOE OTBEPCTHE, U KOPIYC, OKPY KKK TPpyOOompoBoa
Y HAarpeBaTeJIbHBIN JIEMEHT, TPUYEM KOPITYC COAEPKUT OIWUH WM OOJiee BXOIHBIX OTBEPCTUN
IUIsl TIpUeMa TOIUIMBA U OKUCIIUTEJNs], IPUYEM DHEPIusl, BBIACIAIOIASACA NPU KATATUTHYECKOM
C)KMTaHUH TOIUIMBA, MEPeNaeTcsi TEINIOOOMEHHON Cpefe; MpUYeM KaTaJIUTHYeCKasi KOMITO3ULIMS
BBINIOJIHEHA C BO3MOKHOCTBI) CHMKEHHS SHEPTUM aKTUBALIUU CXKUTAHUs TOIUIMBA, B PE3YJIbTATE

4€Tr0 YKasaHHadA pE€aKUuA NMPOTEKACT IPU HU3KUX TEMIIEpaTypax.

B HeKkoTOpbIX BapuaHTaX peajH3allyd MHOKECTBO IUIACTHH COOPaHO B CTOMKY. B HEKOTOpPBIX
BApUAHTAX pean3allil MHOXECTBO IUIACTHH SBIIOTCA TOPPUPOBAHHBIMH. B HEKOTOpBIX
BapUAHTAX peau3aliy TPyOONPOBOA PACHOOXKEH MEXKIY ABYMSI COCEIHUMH IUTaCTUHaMH. B
HEKOTOPBIX BapHAHTaX peajn3alud TPYOOIPOBOA PACIIONOXKEH BOJHOOOPA3HO MEXIY IBYMS
COCEHUMH IUIACTHHAMH. B HEKOTOpBIX BapHaHTaX peaju3aliu OOeCledyeH IMPOCBET WU
yrayOneHne B 00JaCTH KOHTAKTa MEXKAY ABYMS COCETHHUMH IUIACTHMHAMH, NPUYEM yKa3aHHBINA
NPOCBET WJIHM yriyOJeHHe NpenHa3HaueHbl JUIs pasMeLIeHus TpyOompoBoma. B HEKOTOPBIX
BAPHAHTAX peaM3alud COCeJHHE IUIACTUHBI pa3feNieHbl Mexay coO0ol MpH MHOMOIIU
COEIMHUTENIBHOTO 3JIEMEHTA. B HEKOTOpBIX BapHaHTaX peanu3alyd COCAUHUTEIIbHBIA 3JIEMEHT
UMEET IMPOCBET WIN yriIyOJieHWe IUIsl pa3sMelleHus TpyOompoBona. B HEKOTOpBIX BapHaHTax
peanu3anuyu MeXAy ABYMs COCEIHHUMH IUTACTHHAMU oOecriedeHa IOJIOCTh JUIsl Cxkuranus. B
HEKOTOPBIX BAPUAHTAX PeAU3alUu JJI1 pacHpeneseHus TOIUIMBA U OKUCIUTENS B MOJIOCTh AJIs
COKUTaHusl BOJMM3M MHOXKECTBA IUIACTUH oOecredeH OAMH uiau Ooiyee pacmpenenureneii. B
HEKOTOPBbIX BAapUAHTAax peaju3alluyd OAMH wiu Oosiee pacrpenenuTeneil BKIOYAIOT MEPBBIi
pacrpenenuTens Uil pacnpeneaeHns TOIUIMBA U BTOPOH paclpeneauTelb Al paclpeneseHus
OKHCJIUTENs. B HEKOTOpBIX BapHAHTAaX pEeAIN3allud CMELIWBAHUE TOIUIMBA WU OKHCIIUTENs
MPOMCXOAUT B MOJIOCTH JUISI CXKUTaHUsA. PeakTop mo mro0oMy U3 MyHKTOB (GOPMYJIbI H300pETeHUS
23 — 39, npuyeM KaTaluTU4eckas MOBEPXHOCTb coaep:kuT ydactok KOB u yuactoxk KBK B
OTHOLIEHUU OT npumepHo 9:1 no npumepHo 4:1. B HEKOTOPBIX BapHaHTAX peaTU3aALUU
otHoueHue yyactka KOB k yugactky KBK cocrasnser npumepHo 20:3. B HeKOTOpBIX BapuaHTax
peanm3anuu oOeCIieueH NMpenBapUTEIbHBIN HArpeBaTeNb, PACIOJIOKEHHBIH BBILIE PEAKTOpa IO
TEXHOJIOTMYECKON LEeNO4YKe M HAXOMSAUIUMICA B TEPMHUYECKOM KOHTAKTE C PEAKTOpOM, [JIs
NPEABAPUTEIPHOTO HArpeBaHUs TEIIOOOMEHHON Cpebl WM TOIUTMBHOW cMecH. B HEKOTOpBIX
BApUAHTAX peaJN3ally TEIJIOOOMEHHAs Cpela COAEPKUT BOAy. B HEKOTOpBIX BapHaHTax
peanu3anyy nepenayda Teria BoAe MPUBOAUT K HCIAPEHHI0 ¢ oOpa3oBaHHeM napa. B HeKoTopbIx

BapuaHTax peain3alnuu HarpeBaTeanbn‘/'I SJIEMCHT SABJIACTCA MOOYJIBHBIM.

B OAHOM M3 aCIICKTOB MPEAJIOKEHA CUCTEMA KATAJIUTUYCCKOTO CXKUTaHUs, COACpPIKallasds OAWH

uiu oosee P€AKTOPOB UJIU KATAIUTUYICCKHUX KaMEP CKUT'aHUsA COITIAaCHO HACTOALEMY OIMMUCAHUIO.
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KPATKOE OITACAHUE YEPTEXEN
Huxe Hacrosiiee nuzo0peTeHue OyAeT OMUCaHO CO CChUIKAMU Ha MPHJIAraeéMble YePTEXU.

dur 1A mpencraBmsier  coOOH  CXEMAaTHYECKYIO — TUArpaMmy,  WUTOCTPUPYIOIIYIO
KaTAJIMTHUYECKYIO NOBEPXHOCTh, IZI€ NOKa3aHa HenpepbiBHAs (asa, copeprkallas KaTaau3aTop
OKHCJIEHHsI BOJIOPOAA, M JHUCKpeTHass (pasa, comeprkamias KaTalu3aTop BOCCTAHOBIICHUS

KHCIIOPOZA.

dur 1B npencraBiser  co0OM  CXEeMaTHYECKYK)  AuAarpamMmy,  HJUTOCTPUPYIOIIYIO
KaTAJIUTHYECKYIO MOBEPXHOCTh, I7I€ MOKa3aHa HeNpepbiBHAs (asa, comeprkalias KaTajau3aTop
OKHCIICHHsT BOAOpPONA, M JUCKpeTHas as3a, comepskallas KaTajlu3aTop BOCCTAHOBJICHHS
KUCJIOpOJa, MpudeM o0Imas miomaab TUCKPETHOM (Das3bl Takas ke, Kak moka3aHo Ha @ur 1A, HO

npu OOJIbIIIEM TIEpUMETPE COTIPUKOCHOBEHHUS (as.

Qur 2 npencraBiser coOod  ONOK-CXeMy, WUTIOCTPHUPYIOIIYIO — CIIOCOO  HaHECEHHs
KaTaJUTUYECKOH KOMIIO3UIMHM COIJIACHO OJHOMY W3 BAapUAHTOB peajM3aldl HACTOSLIEro

H300peTeHMs.

dur 3 mnpexncraBiser cobOH BHI B NEPCHEKTHBE IONEPEYHOrO CEYCHMS TEIIOOOMEHHHKA

COTrJIaCHO OAHOMY M3 BAPHUAHTOB pPCAIU3allMH HACTOALICTO 1/1306peTeH1/151.

dur 4 npexacraensier coOoH  ONOK-CXeMy, WUIFOCTPHPYIOIIYIO CIOCOO  HarpeBaHHs

TEIIOOOMEHHOI Cpe€anl COTJIACHO OAHOMY M3 BApHUAHTOB peain3allii HACTOALIETO I/1306peTeHI/I$[.

dur SA mnpencraBiseT coOOM CXeMAaTHYECKYHO IUArPaMMy, WJUTFOCTPUPYIOIIYEO YaCTHLIbI

KaTaJIN3aTopa, HalbUIEHHbBIE Ha CyOCTpaT.

®ur 5B npencraBisieT coOOM CXEeMaTHYECKYI TUArpaMMy, WJUTFOCTPUPYIOIIYIO KaTajau3aTop,
HAHECEHHBIN Ha CyOCTpaT ¢ MOMOINBIO 3JIEKTPOOCAKIEHHs COTJIACHO OJHOMY M3 BapHaHTOB

peanr3aliii HACTOALIETO I/1306peTeHI/I$[.

dur 6A mpencrasisier codort m3odOpakerne COM, mokaspiBaroliee MPUCYTCTBHE NAJUTATUS U
0JIOBa Ha CyOCTpaTe C MOKPBITHEM COTJIACHO OAHOMY W3 BAPHAHTOB PEATN3ALUN HACTOSLIETO

U300peTeHMs.

@ur 6B npexncrasisier codoli nzodbpakenne COM, mokaspiBaroIee MPUCYTCTBHE MAJUIAANs Ha
cyOcTpaTe ¢ TMOKPBITHEM COMNIACHO OJHOMY U3 BapUaHTOB pEAJN3ALUU  HACTOALIErO

N300peTeHMs.
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@ur 6C npexncrasisier coboit m3obpaxenne COM, mokasblBaroliee MPUCYTCTBUE MAJIAnUs H
0JIOBa Ha CyOCTpaTe C MOKPBITHEM COIJIACHO OJHOMY M3 BAPHAHTOB PEAM3AaLUH HACTOSIIETO

n300peTeHus.

dur 7 npeacraBiasier coOoi  rpaduK, IOKa3bIBAKOIIMNA  TEMIEPATypy  CUCTEMBI,
(YHKLMOHHPOBaHNWE KOTOPOH OCYINECTBIAETCS COIVIACHO CIOCO0Y COIJIACHO OXHOMY U3

BapUAHTOB PEAM3aLUN HACTOSLIETO N300PETeHUSI.

@dur 8 mnpencraBiser coOOH BHI B MEPCIEKTHBE MOMEPEYHOrO CEYCHHS TEIIOOOMEHHHKA
COTJIACHO OTHOMY M3 BapHAHTOB pealn3aliy HacTosmero nzobpereHus. IlokazaHa oxHa mapa

BXOOHBIX OTBepCTI/Iﬁ JJIA TOIIJIMBA U OKHUCJIUTEIIA.

dur 9 mnpencraBisier coOOH MONepedyHOE CEUeHHe HAarpeBaTENbHOTO 3JIEMEHTAa COTJIACHO

BapHUAHTY peaM3aliy TeJI000MEHHUKA, TOKa3aHHOMY Ha Dur 8.
HOJAPOBHOE OITUCAHUE U30OBEPETEHUA

B cnenyromem onmcaHnu KOHKPETHBIE MOAPOOHOCTH MPHUBEIEHBI C LEbI0 obecrieueHus Oomee
TIOJTHOTO TMOHUMAHHS JUIsl CIENHAJUCTOB B HaHHOW obyacth TexHWKU. OIHAKO XOpOLIOo
U3BECTHBIC 3JIEMEHTHI MOTYT OBITh HE TMOKa3aHbl WM HE OMUCAHBI MOAPOOHO, 4TOOBI N30EKATh
HEHY>KHOU 3aTPyIHEHHOCTH B IOHMMAaHHUU HACTOSIIIEro onucanusi. CienoBaTebHO, OMICAHNUE U

YEPTEKU CIICAYET paCCMATPUBATD KaK UJUTFOCTPATHUBHBIC, @ HC KaK OrpaHNYHNBAOIINE.

Karanutndeckass KOMITO3UIIUS

B onHOM n3 acmekTOB MpeIOKeHAa KaTaJuTH4ecKas KOMIIO3MLIMS, COAepiKallas KaTalu3aTop
okucienuss Bomopoma (KOB) wu karammsarop BoccraHoBieHusi kuciopoma (KBK).
Karanurudeckas KOMITO3UIIHUS BBINIOJHECHA C BO3MOXXHOCTBIO HI/ISKOTeMHepaTypHOﬁ AKTUBALITUN

pEeaKLHH CXKUTAHUSI BOAOPO.A.

B Hexoropbix Bapmantax peanusaimu KOB mpencrasisier coOoii mMaTepuan, Ha MOBEPXHOCTH
KOTOPOTO MOJIEKYJISIPHBIIT BOJOPOJA OUCCOLIMHUPYET Ha padukaibl Bopopoda. B HekoTopbix
Bapuantax peammzanu KOB mnpexacraenser coOoii OmaroponmHblii Metami. B HEKOTOpPBIX
BapUAHTAX pean3aliyl OJaropoOAHBI METAJT MPEACTABIAET COOOH Majianuil WM IiaTuny. B

HEKOTOPBIX BaAPHAHTAX peaH3aly OJaropoIHbIA METAJLT MPENCTABIISAET COOOH Masaanii.

B Hexoropeix Bapuantax peanusanun KBK mpencrasnser coboit maTepuan, Ha MOBEPXHOCTH
KOTOPOrO MOJIEKYJIIPHBIM KUCJIOPOA AUCCOLMHUPYET HA PaAuKaibl KUCIOpPoAa. B HEKOTOpBIX
Bapuantax peamm3anun KBK mpencrasisier coboii xene3o, LUHMHK, cepeOpo, Menb, OJIOBO,
OKCHIIbl YKa3aHHBIX METAJUIOB WIIH JTI00YI0 KOMOMHALIMIO YKa3aHHBIX MaTepuasioB. B HeKoTOpbIX

Bapuanrtax peanusauun KBK npexncrasnser coboit SnO2.
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B HEkOTOpBIX BapHaHTax peaju3aluu IIOCJAE BBEIAEHUS MOJIEKYJSIPHOTO BOAOpPOAA U
MOJIEKYJIAPHOTO KUCJIOPOJAa B KaranuThueckyr kommno3uuuio KOB BbI3bIBaeT aucconuaiuro
MOJIEKYJIIDHOTO BOAOpOAa Ha paaukansl Bogopoma, U KBK BeBbBaeT agucconuanuro
MOJIEKYJIAPHOTO KUCJIOPOAA Ha PaauKaibl Kuciopozaa. IlepeHoc nByxX pagukanoB BOAOpOaA K
ONHOMY M3 PaAMKAJIOB KHCJIOPOAA HA NMOBEPXHOCTH KAaTaJIMW3aTopa MPUBOAUT K OOPa30BAHUIO
BOAbL. B 1menoMm peakuus sABIAETCA 3K30TEPMHMYECKOM M MOXET pacCMaTpUBATBCS Kak
KaTaJIMTUYECKOE COKMIaHHe BOAOPOAA. OHEPrHs, BbIACISIIOIASACS IPU  KaTAIUTHYECKOM
CXKMT'aHUH BOAOPOAA, MOXKET HCIIOJb30BAaTbCA MJIA OPYyTUX Lleﬂeﬁ. B HEKOTOPBIX BapHaHTax
peain3annn SHEPTIU, BBIACIAOIIAACA B peaKkmu, HCIIOJIb3YETCA JJIA Harp€BaHus
TerI000MEHHOM cpenpl. B npyrux BapuiaHTax peaju3alliy SHEPTrHsi, BbIIEISIONAsICS B PEaKIny,

npeBpalaercs B padory.

B HekoTOpBIX BapuaHTax pealu3aluy KaTaIUTHYeCKash KOMIIO3MLMS IOHWXKAET 3SHEPTHIO
AKTUBALUU PEAKLMM CXKUTAHUs BOAOPONA, B PE3YyJbTAaTe Yero PeakLMsi MPOTEKAeT NPU HU3KUX
temneparypax. Harmpumep, sHEprusi akTHBALIMH PEAKLIH MOXET OBITh CHM)KEHA HACTOJIBKO, YTO
peaxuus npotekaeT npu Temnepartype Hike 140 °C, 100 °C, 50 °C, 30 °C, 20 °C, 15 °C unu
naxe Hmwke 10 °C. B HekoTOpbIX BapuaHTax pealu3alld peaklus CXKUTaHUs BOAOPOJA,
MPOTEKAKoLIasl Ha MOBEPXHOCTH KAaTAJIM3aTOpa, HE BOCILIAMEHSET MOJIEKYJISIPHBIM BOIOPOA B
obbeme. B Takux BapmaHTax peanu3alMU KAaTAIUTHYECKOE CXXHTAHWE MPEACTaBIsIeT CoOOM

OecriiaMeHHO€E KaTaJIUTHUYECKOE CXKUTAHHUE.

B Hexoropeix Bapmantax peammsaumn KOB u KBK pacnonoxkensl Tak, 4toObl o0namath
BBICOKMM TIEPHMETPOM CONPUKOCHOBEeHUsI (pa3. B HEKOTOpbIX BapmaHTax peanu3aluu
otHoweHue tiomanu nosepxHoctu KOB k miomanu nosepxHoct KBK cocrasnsier ot 9:1 no
4:1. B HeKOTOPBIX BapUaAHTAX peajrn3alliu OTHoImeHue miomanu nosepxuoctu KOB k mmomanu
nosepxHoctu KBK cocraBnsger npumepHo 20:3. B HEKOTOpBIX BapHaHTax peau3aluu
yKa3aHHble OTHoueHuu momaned nmosepxHocteii KOB n KBK obecneunBaroT mocTaTouHBIN
NepUMETP COTNPUKOCHOBEHHs (a3 M KOJMYECTBA KATAIUTHUECKUX MATEPHAIIOB U CHIDKEHHS
SHEPIrHH aKTUBALMH PEAKIIMHA HACTOJIbKO, YTOOBI PEaKLUs CXKMTAHUS BOIOPOAa MOTJIa TIPOTEKATh

IIPU MEHBLINX TEMIIEPaTypax.

B HekoTOpBIX BapuaHTax peanu3alud, kak nokazaHo Ha Pur 1A u 1B, Ha nosepxHOCTH
katanuzatopa 100 KOB obpasyer HenpepsiBHYIO 1uiomans nosepxHoct 110, 1 KBK obpasyer
AUCKpeTHbIe Tuiommanyu nosepxHocteil 120. B HekoTopbix Bapuantax peanusauuu KOB u KBK
pAcCIONOKEeHbl TaK, YTOOBI YBEIMYUTH OOIIUII TIEPUMETP CONMPHUKOCHOBEHHUs (a3 Mexay
IUIOIIA/bI0 HENPEPBIBHON MOBEPXHOCTH U IUIOIIAAAMU AMCKPETHBIX MOBepXHOCTe. Hanpumep,

yMEHBIIEHUE pasMepa KaxaoH W3 IUIOIAAell AMCKPETHbIX moBepxHocTel 1207 ¢
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OOHOBPEMCHHbBIM YBCIIMUCHUEM YHUCTIA l'IJ'IOH_[aI[eI\/'I AUCKPETHDBIX HOBerHOCTefI IMPpUBOAUT K
YBEJIMYEHUIO OOIIero mnepuMerpa CONPUKOCHOBEHHs (a3 mpu Toil ke oOmeil miomanu

JUCKPETHBIX NTOBEPXHOCTEH.

Korpma osHeprus axkTUBAaLMU peaKUUU KATAJIUTHUYECKOIO CHXKUTAHUA BOJOPOZAA CHIIKEHA
HACTOJIBKO, 4YTO peaKkLuss MOXKET MPOTeKaTb NPU HU3KUX TeMmIepaTypax, Hamnpumep, MpU
KOMHATHOH TeMIIEpaType, peaklus MOXKET WHULUUPOBATHCS NMPOCTO BBEAECHUEM BOAOPOAA U
KUCJIOpOZa B  KATAJIMTHUYECKYI0 KOMIIO3ULHMIO 0Oe3 HeOOXOMUMOCTH TMPEIBAPUTEIBHOTO
HarpeBaHWsl WM MHON CTaAuM WHULUUpOBaHUsA. braromaps ycrpaHeHUIO NpeaBapUTEIbHOrO
HArpeBaHUs MOXKET OBITb CHIDKEHA CJIOXKHOCTb U CTOMMOCTb CHCTEMBI KaTaJUTHYECKOTO
cxuranus sopoponaa. Kpome toro, npenBaputesbHOe HarpeBaHUe MPUBOAUT K MOTEHLIMAIBHOMY
PUCKY HEXKENATEIbHOIO NPEKIEBPEMEHHOIO TOPEHUsT BOAOPOAA, YTO MOXKET IMPUBECTH K

CHIDKEHHIO 3P EKTUBHOCTH WJIH K MpobiieMaM ¢ 0€30MacHOCTHIO.

TlonyyeHue kaTaiausaropa

B HexkoTOpBIX BapHaHTax pealu3ald KaTaJIUTHYECKYI) KOMIIO3ULHIO MOJY4aroT COIJIACHO
coco0y, ONMUCAaHHOMY HIDKE. B HEKOTOpBIX BapHaHTax pealn3alld KaTaJIUTHYECKYIO

KOMIIO3ULHUIO TOJTYYArOT MPU IMOMOIIHU SJICKTPOOCAKACHUS.

B onHOM m3 acnektoB npemsiokeH crnocod 200 ans mojgydeHHs KaTaJUuTHYEeCKOH KOMITO3ULIMH.
Kak nokaszano Ha @ur 2, criocod BKirouaeT odecrnedenue cyocrpara Ha craauu 202. Ha cranun
208 KaTaJUTUYECKYK0 KOMIIO3MLMIO HAHOCAT Ha cyOcTpar, mnoiydas KaTaJIuTHYECKYIO
NOBepXHOCTh. KaranmuTuyeckas KOMIIO3HMLIMS BKJIOYAET KATAJIU3aTOP OKHCJIEHUs BOAOpPOIA
(KOB) u karamuzarop BoccraHoBienus kucinopona (KBK). Karamutudeckas moBepXHOCTH

BBIITOJIHEHA C BO3MOXXHOCTBIO HPISKOTeMHepaTypHOfI AKTUBAIIMU PCAKIHNU CKUT'aHUA BOOAOPOAA.

B HekoTOpBIX BapuaHTax peajn3alid KaTaJuTHuecKas KOMIO3uLus copepxut yuyactok KOB u
yuactok KBK. B HeKOTOpBIX BapuaHTax peanu3alliyi KaTaJUTH4eCKas MOBEPXHOCTb COAEPKUT
yuactok KOB u yuactoxk KBK, npudem cooTHOWmeHNe UX TIOWAAEH COCTABISIET OT MPUMEPHO
9:1 no mpumepHo 4:1. B HekoTOpbIX BapuaHTax peanusauuu oTHouleHue ruiomanu KOB k

nnomaau KBK cocrasnsier npumepno 20:3.

B HEKOTOpBIX BapHaHTaX pealu3aluu CyOCTpar SIBJISETCS CTOMKUM K BOJOPOTHOMY
OXpYIMYMBAHUIO. B HEKOTOpPBIX BapuaHTax peanusaluu cyOCTpaT mpeacTaBiseT coboil rpadur,
KepaMUYECKUI MaTepual, ayCTEHUTHYI) HEPKaBEIOLIYIO CTajlb, AJIOMUHUMN, CIUIAB AJIFOMUHHUS
WM CIUIaB Menu. B HEKOTOpBIX BapHaHTax peajnu3aluy CyocTpar mpencTasisieT coboil rpadpurt,
KepaMUYECKUI MaTepuall, ayCTEHUTHYIO HEPIKaBEIOLIYK CTaJlb WIM CIUIaB Meau. B HEKOTOpBIX

BapMaHTaX peanu3zauuu cyocTpaT mnpencraBisier coOol  rpadur  wWiIM  ayCTEHUTHYIO
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HEp KaBeIOLIYI0 CTajlb. B HEKOTOPBIX BapHaHTaX peann3alud CyOCTpaT HPencTaBisieT coOoi
rpa¢uT. B HEKOTOPBIX BapuaHTax peanu3aluu CyOCTpaT MPEeACTaBisieT cOOON HEPKABEIOIIYIO
cranb 316. B HEKOTOpBIX BapHaHTaX peaju3alud cyOCTpar MpencTasisieT coOOil MPOBOIHUK
Teruia. TernonpoBogHOCTb CyOCTpaTa MOXKET CHUXKATh HAKOIJIEHUE TeIIa B 00JIACTH PeaKLuu,

YTO B CBOKO OY€peIb YMEHbIIAeT 00pa3oBaHUE YYACTKOB Meperpena.

B HEKOTOpBIX BapHaHTaxX pealu3aly HAHECEHHE KAaTAIUTUYECKONH KOMIIO3MLIMU BKJIIOYAET
HaHeceHne KOB na cragun 208 A u Hanecenue KBK nHa cranuu 208B. B HekoTOpBIX BapraHTax
peanuzaunu KOB nanocsaT nepen nHanecenuem KBK. B HexoTopsix BapuanTax peanmzanuu KBK
HaHocAT nepen HaHeceHneM KOB. B HexkoTopeix BapuanTax peanusauuu KOB u KBK HanocsaT
Ha OAHOM craguu. B HEKOTOpPBIX BapuaHTax pealu3aluyd HAHECEHHE KaTaJIUuTHYEeCKOU
KOMITO3WIIMH BKJIIOYaeT HaHeceHHMe Ha cyoOctpar mokpeiths w3 KOB, KBK wmmm oboux
YKa3aHHBIX MaTepUAIOB. B HEKOTOPBIX BapHAaHTAX peavu3allii HAHECEHUE MOKPBITUS BKIIOYAET
3JIEKTPOOCAKICHNE WIJIM HAHECEHHE PACIUIABJICHHOTO KaTATUTHYECKOr0 MaTepuaa Ha cyocTpar.

B HEKOTOPBIX BaApHAHTAX p€AIN3allUi HAHECCHUE ITOKPBITUA BKIIKOYACT SJICKTPOOCAXKACHUEC.

B HEKOTOpBIX BapHaHTax peanu3aliy HAHECEHUE KATaJIUTHUYECKOM KOMITO3MLIMM NMPUBOAMUT K
00pa30BaHMIO 3aLIMTHOW NOBEPXHOCTH. Hampumep, B HEKOTOPBIX BapHaHTaX peaU3aliu
KaTaJIMTHYECKasi KOMIIO3ULIUSI WHTUOMpyeT OKucieHue cyocrpara. I1osToMy B HEKOTOPBIX
Clly4asix NPUMEHEHHE KaTajh3aTopa MOXeT OOEeCHeUNTb BO3MOJKHOCTb TPUMEHEHHus Ooiee

IIHPOKOTO psiia MaTepHAJIOB CyOCTpara.

B HEKOTOpBIX BapHaHTaxX pealu3ali HAHECEHHE KAaTAJIUTUYECKON KOMIIO3MLIMU BKJIIOYAET
HaHECEHHE NPEALIECTBEHHUKOB WIM MOACHOs. B OJHOM U3 BapuHaHTOB peaju3aliy HAHECEHUE
IPEeNIIeCTBEHHIKA BKJIFOUAET HaHECEHHe 0a30BOro CJos MepeA HAaHECEHHEeM KaTaJIHTHYeCKON
KOMIIO3UIIMH. B HEKOTOpbIX BapUaHTaX peaju3auuu Oa30BbIA CJIOH MNPEncTaBisieT COOOM
nofcioi. B HacrosmieM OMHCAaHMM «IOACIONW» OTHOCUTCS K CJIOK0, HAHOCHMOMY MEXAY
cyOCTpaToM ¥ KaTajiu3aTOpOM [UJIsl CONCHMCTBUSL CBSA3BIBAHUIO WJIM  aOr€3MH  MEXIY
KaTaJu3aTopoM U cyOcTpaToM. B OnHOM M3 BapHaHTOB peajM3alliyl TONCIOH NPeACTaBIsAeT
co0oii HUKenb. B npyrux BapuaHTax peanu3aliud MOACIION nmpencrasiseT coO0i Menp, IMHK W
Menb. B BapmaHTax peanmsaniy, BKIFOYAIOIINX HAHECEHUE MOCIOS, CHOCO0 BKIIIOYAET OJHY

Wi OoJiee 3aBepPIIAOIINX CTAAUH, BKITIOYAsi TEPMUIECKYIO 00paboTKy.

B HekoTOpBIX BapHaHTax peaNu3alul CyOCTpaT MMeEET TEKCTYPHPOBAHHYIO MOBEPXHOCTb.
TexkctypupoBaHHash MOBEPXHOCTb MOXKET OOECHEYUTH YJYYIICHHE aare3uH KaTaJIUTHUYECKOTO
Mmarepuaia k cyoctpaty. TekcTypa MoBepXHOCTH MO3BOJISIET HAMTH paBHOBECHE MEXKAY anre3ueit

KaTAJIUTUYECKOTO MaTrepuajia K cyOcTpary M TEIUIONPOBOAHOCTBIO U KOHCTPYKIHOHHBIMU
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TpeOoBaHMsAMHU. B HEKOTOPBIX BapHaHTaxX peajH3alMy MOBEPXHOCTb CyOCTpaTa MMEET BETHUUHY
mepoxoBarocTd Ra mpubmmsurensro 12,5 MkM mim rpanyc mepoxoBaroctu no ISO, paBHBIi

N10.

B HekOoTOpbIX BapHaHTaxX peanu3alu CyOCTpaT AEIalT LIepoxoBaThiM Ha cramuu 204 mo
HAHECEHUsI KaKOTr0-JIM00 KaTaJIMTHYECKOrO MaTepuaia i o0eceueHns jkenaeMoil TekcTypel. B
HEKOTOPBIX ~BapHaHTaX peaju3aluu CyOCcTpar JenaroT LIepOXOBATBIM TPU  TTOMOLIH
MeXaHU4eCckol 00paboTku, Takod kak mrdoBKa, TMecKocTpyiHas oOpaboTka, 0OpaboTka

HaITMJIBHUKOM, HAHECECHUEC HACCUCK U HAKAThIBAHUEC.

B HEKOTOpBIX BapHaHTaxX peanu3aly CyOCcTpaTr O4YMLIAIOT HA cTanuu 206 10 Wid BO BpeMs
HAHECEHHsI KaKOro-JIM0OO KaTaJUTUYeCKOro Marepuana. [Ipy ouncTKe yHAsIOT 3arps3HEHUs C
MOBEPXHOCTH cyOcTpaTa Al yIy4IIeHHs aare3uH KaTaJUTUYeCKOro Marepuaia. B HEKOTOpbIX
BAPUAHTAX pealu3allii 3arpsA3HEHUs Ha [OBEPXHOCTU BKJIKYAKT KUP, OCTaTKU MOCHE
MEXaHUUYECKOH 00paldOoTKM Ui MPUIAHUS LIEPOXOBATOCTH, WM 00a yKa3aHHBIX BapHaHTa. B
HEKOTOPBIX BAPMAHTAX pEAIM3alUd OYHUCTKA BKJIOYAET JJIEKTPOJUTUYECKYK) OUYHUCTKY,
NPOMBIBKY PAaCTBOPUTENIEM HJIM 00a YKa3aHHBIX BapuaHTa. B HEKOTOPBIX BapHaHTaX peau3aliu
OYMCTKA BKJIFOYAET XHMUYECKYI0 OYHCTKY, YJbTPa3BYKOBYIO OYHCTKY HIM 00a yKa3aHHBIX

BapUaHTA.

B ogHOM mpennouTUTENbHOM BapUaHTE peanu3anuu 0a30BbIi CI0N HaHOCAT Ha ctaanu 207 Ha
cyOCTpaT mepen HaHECEHHWEM KaTaJUTHYeCKOW KoMmno3uimu Ha cranuud 208. B HEKoTOpbIX
BapUaHTaX peaju3anuu 0a30BbIN CIOH mpeacraisier coboil HUKeIeBoe 0a30Boe MOKphiTHE. B
OZTHOM U3 BAPHAHTOB peaN3allii HUKEIeBOe 0Aa30BOE€ MOKPBITHE HAHOCAT HJIEKTPOIUTUUECKH C
ucnonb3oBanrem coiu NiCl B pactBopuresne OopHoil kuciore Ha rnybuny ot 100 mo 500
MHUKpPOH, Tipu HampspkeHnu 3 — 10 B u Toke 2 — 5 A. TlokpeiTue cyOcTpaTa MpoOBEpPSIOT MPU
TIOMOIIIM CKAHUPYIOIIEro 3JIeKTPOHHOr0 MUKpockomna (COM)/ peHTreHOBCKOTO TUCTIEPCUOHHOTO
anamuza (PIA). IlpennouTuTenbHO, IIagKoe, HEMPephIBHOE MOKPBITHE 0a30BOTO CJIOS HAHOCST
Ha cyOctpar ¢ mokpeitueMm Oonee 80 % cybOcrpara, Gomee 90 % cybOcrpara, Gonee 95 %
cyocTtpara, Oonmee 99 % cyOcrpara wim 100 % cyOcrtpara. HukeneBsiii 0a30BbIH CloM
CIIOCOOCTBYET CBSI3bIBAHUIO KaTajm3aropa ¢ cydcrparoM. B ogHOM M3 BapuaHTOB peanu3aniu
HUKeJIeBbI 0a30BbIi ciol yiydmaer anresuto KOB k cyOcTpaTy w3 HepiKkaBerolled CTaiw,
NOCKOJIbKY HHKEJIeBbI 0a30BbIi CJIOH O0NagaeT CHIbHBIM CPOJICTBOM HIIM CBSI3bIBAIOILEH
CIIOCOOHOCTBIO OTHOBPEMEHHO IO OTHOLIEHHUIO K cyOcTpaTy u3 Hepkaseroneil ctanu u k KOB.
B HekoTOpBIX BapMaHTax peajM3aliy HHKENEBbI 0a30BbIA CJOH 3HAYUTENBHO YJIy4INaeT
aAre3y0 KaTajau3aTropa K IUIAaCTMHAM HArpeBaTeNbHOTO 3JIEMEHTA B PEAKTOpE U YBEINYMUBAET

AOJIrOBECYHOCTh MaTE€puaa.
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B npyrux Bapuantax peanusauuu HaHeceHue KOB nHa cragum 208A  Brimouaer
HETIOCPEACTBEHHOE HAHECEHHE TMOKPBITUS KaTajJn3aropa Ha cyOcTpar. B HEKOTOpBIX BapuaHTax
peanm3alyi HaHECEHHWE TMOKPBITUS BKiouyaer siekTpoocaxknenne KOB Ha cybOcrpar. B
HEKOTOPBIX BapHaHTaX peaju3aluy 3JIEKTPOOCAKIEHUE BKIIOUAET MPUIOKEHHE TOKa K
cyOcTparty, MOrpy»KeHHOMY B pacTBOp AJst asekTpoocaxaeHus KOB, conepxauii consr KOB u

PacTBOPHTEITb.

B Hekortophix BapuanTax peanusanuu HaHeceHne KOB BkiroyaeT HaHECEHHE MOKPBITHS Ha
cybcTpar, uMerIui MoKpbiTHe 0a30BOrO Cios. B OAHOM M3 BapHaHTOB peayn3aluu 0a30BbIH
CJION TpeAcTaBiIsieT cOO0M HUKeNb. B HEKOTOPBIX BapUaHTAX peaU3allil HAHECEHUE MOKPBITHS
BKJIFOUaeT anekrpoocaxknenne KOB Ha cyOcTpar, mmeromuil mokpbeiTHe 0a30Boro ciosi. B
HEKOTOPBIX BapUaHTaX pealnu3aluy 3JEKTPOOCANKACHUE BKIHOYAET MPUIOKEHHE TOKA K
UMEIOIEMy TIOKpBITHE 0a30BOro ciosi  cyOcTpar, TOTPYKEHHBII B  pacTBOp  JUIA

snexTpoocaxkaeHus KOB, copepxamuii cons KOB u pactsopurens.

B Hekoropbix BapuaHTax peanusanuu conb KOB mpexncraBisier co0oi COMb aMMOHHMS WU
xjopun. B Hekoropeix BapumaHTax peanmsanmu conb KOB mpencraenser coOol xJopun
najajajus-aMMOHMsT WM XJIOpUJ majnaauss. B HEKOTOphIX BapuaHTax pealu3alliyd CoJb
npeacTaBisier coOOW XJiopua mnauiaans. B HEKOTopeIX BapuaHTax peanmsanuu coib KOB
COIEPKUTCST B KOHLEHTpALUu OT HnpuMepHo 5 MM no npumepHo 15 mMM. B HexoTOpbIX
BapuaHTax peanusauuu conb KOB copepxutcss B KOHLEHTpauuu OT npumepHo 7 MM go
npumepHo 10 MM. B Hexoropeix Bapuantax peanmusauun conb KOB comepxurcsa B

KOHLIEHTpaLuu npumepHo 8,8 MM.
B HEeKOTOpBIX BapuaHTax peaju3alii paCTBOPUTENb BKIOUAET BOAHBINA PaCTBOP aMMUAKA.

B HekoTOphIX BapMaHTax peaiu3aiu pacTBOp Ais 3jekTpoocaxaeHuss KOB comepxuT areHT
JUIS YAYULIEHUS] 3JIEKTPONPOBOAHOCTH. B HEKOTOPBIX BapuaHTax peajqu3aluyd areHT JJis

yIIy4IIeHUs 3JeKTpornpoBoaHocTr conepxut NaCl.

B HEKOTOpBIX BapuaHTax peanu3aluy 3JEKTPOOCAKIACHUE BKIIOYAET MPUIOKEHUE HANPSDKEHUS
OT npuMepHO 5 B 1o npumepHo 32 B. B HEKOTOPBIX BapHaHTaX pPeaU3aluu JIEKTPOOCAKACHUE
BKJIIOYAET MpUiIokeHHe Toka oT npuMmepHo 0,3 A no npumepHo 3 A. B HEKOTOpBIX BapUaHTax

peanusanuu 3J1eKTPOOCAKACHNE BBINOIHAOT B TEUEHNUE MPUMEPHO 15 MUHYT.

B HexoTopbIx BapmaHTax peanusauuu TtonmuHa cinost KOB, HaneceHHoro Ha cyOcTpar,
cocraBisser oT mnpumepHo 100 mxm no npumepno 1000 mxM. B HEKOTOpBIX BapuaHTax

peanmsanyu Tonuuna cinost KOB, HaHeceHHOro Ha cyOcTpaT, COCTaBIsieT MpUMEpHO 250 MKM.
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B HekxoTOphIX BapuaHTax peanusaunuu nocie saekrpoocaxkaeHus KOB cyOcrpar monsepraroT
obpabotke ans crabmmmzanun KOB. B HeKOTOpBIX BapuaHTax peajus3aluy CTaOMIN3UPYIOLIast
00paboTKa BKJIIOUAET HAarpeBaHHe CyOCTpaTa, Ha KOTOPBIA C IMOMOLIBIO 3JIEKTPOOCAKIACHHS
HaHeceH KOB. B HeKkOTOpbIX BapuaHTax peaju3allid HarpeBaHue OCYLIECTBISIIOT IIpU

temmneparype npumepHo 100 °C.

B nexoropeix BapuaHTax peanusauuu HaHeceHne KBK na cranum 208B Bkimrouaer HaHeceHUe
NOKPBITUST Ha CcyOcTpar. B HekoTophix BapuaHTax peanuszaumu HaneceHue KBK Bxurouaer
HenocpencrTeeHHoe HaHeceHne KBK Ha cyOctpar. B npyrux BapuaHTax peaiusaiviyi HaHECEHHe
KBK Bxmouaer Hanecenne KBK Ha cyOcrpar, mokpeiteiii KOB. B HekoTOpBIX BapuaHTax
peanm3alMi HAaHECEHHWE TMOKPBbITUS BKIOUaeT asyekTpoocaxneHne KBK Ha cybOcrpar. B
HEKOTOPBIX BapUaHTaX pealnu3aluy 3JEKTPOOCANKACHUE BKIHOYAET MPUIOKEHHE TOKA K
cyOCTpaTy, morpykeHHoMy B pacTBop 1uist snekTpoocaxnenns KBK, conepxxamuii cons KBK u

PacTBOPUTEITb.

B Hekoropeix BapmaHTax peanusaupn conb KBK mpencrasisier coboit xmopunHyro conb. B
HEKOTOpBIX BapuaHTax peanuzauuu conb KBK mpencraensier coOoil XIOpHuI ABYXBaJEHTHOTO
onoBa. B HekoTtopbix BapuaHTax peanusauuu conb KBK copepxurcs B KOHLEHTpauuu OT
npumepHo 5 MM 1o npumepno 10 MM. B HekoTOopeIx Bapuantax peanusauuu coib KBK

COIEPIKUTCS] B KOHLIEHTPALUU IPUMEPHO 6,6 MM.

B HexoTOpBIX BapHaHTax peaJnu3alMy COJb MOJY4YarOT IMyTEM PACTBOPEHUS MpeAlIeCTBEHHHKA
comu KBK B pactBopuTene. B HeKOTOpBIX BapuaHTax peanusauuu npeamecrseHHUK conu KBK

npencTasisieT coOoi OKcuA. B HEKOTOPBIX BapHaHTAaX pean3aliy OKCHI NMPEACTaBIseT cOOOH
SnO2.

B HEeKOTOpBIX BapuaHTax peanu3aliuu paCTBOPUTENb COAEPKUT CONSIHYIO KUCIOTY. B HEKOTOpBIX
BapUaHTaxX peaju3aluu pacTBOp s snekrpoocaxaeHus KBK monywaroT myTtem pacTBOpeHHs
SnO2 B HCl. B HEKOTOpBIX BapHaHTax peaJH3allMd PacTBOp Ui 3jekTpoocaxneHus: KBK

noJy4aroT nytem pactsopenust 1 r SnO2 8 800 mu 32 % HCI.

B HEKOTOpBIX BapuaHTax peanu3aluy 3JEKTPOOCAKACHUE BKIIIOYAET MPUIOKEHUE HANPSDKEHUS
OT npuMepHO 5 B 1o npumepHo 32 B. B HEKOTOPBIX BapHaHTaX pPean3aliu JIEKTPOOCAKIACHUE
BKJIIOUAET NMpUiIokeHHe Toka oT npuMepHo 0,3 A go mpumepHo 3 A. B HeKOTOpBIX BapuaHTax

peanusanuu 3J1eKTPOOCAKACHHUE BBIMOJIHAOT B TEUEHNUE IPUMEPHO 7 MUHYT.

B Hexorophix BapuaHTax peanuszauun TtommmHa cinos KBK, nHanecemnoro Ha cybctpar,
cocraBisger oT mnpumepHo 100 mxm po npumepno 1000 mxM. B HEKOTOpBIX BapuaHTax

peanusanuu TonuHa cinost KBK, HaneceHHOro Ha cyOcTpar, coCTaBisieT MpuMepHO 250 MKM.
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B HekoTopeIx BapmaHTax peanuzauuu cyoctpar mposepsitoT nocie HaHeceHus KOB mmum KBK
s onteepskaeHust oomactu mokpeiTuss KOB mnn KBK. B HekoTOphIX BapuaHTax peain3aliu
cybcrpar mposepsitor npu nomoimu COM/PJIA. B HeKOTOphIX BapHaHTax pealn3alud, €CIu
NOJIy4€Ha HEAOCTaTOUHAs 00JIACTh MOKPBITHS, OCYLIECTBIAIOT MoBTOpHOE HaHeceHue KOB nnu
KBK. B HekOTOpbIX BapuaHTaxX pealu3aluu TepMuueckas oOpadoTka (OMUCaHHAs HUXKeE)
npuBonuT k ymMenblieHn0 KBK no ornomenuto x KOB. Hampumep, B To Bpemst kak 1o 40 %
MOBEPXHOCTH cyOcTpaTa MoskeT ObiTh MOkpeiTo KBK mocne ero HaneceHus (T.e. B OTHOLICHHU
6:4 nosepxHocti KOB x nosepxunoctu KBK), TopK0 30 % MOBEPXHOCTH MOXKET OBITh MOKPBITO
KBK mnocne tepmudeckoii obpaborku. IlpoBepka mepem Tepmuueckoil oOpabOTKON MOXKET
NPUMEHSATBCS NIl OnpereneHus, siisiercs i obnacte mokpeitus KBK mepen Tepmudeckoi
00paboTKOM MOCTATOYHON JJsi monydeHus: sxkemaemoit obmactu mokpeituss KBK  mocne
TepMudeckoil 0OpaboTku. [103TOMy B HEKOTOPBIX BapHUaHTaX pea3alUH LEJeBOE OTHOLICHHE
mexny KBK u KOB mnocne HaHeceHHs KaTalUTHYECKONO MaTepuaja BbIlEe, 4YEM I10Cie

TEPMUYECKOH 00padoTKH.

IToBepxuocts ¢ mokpertmeM KOB, KBK wmmu wnx koMmOWHanmeid wWin C HaHECEHHBIMH
snekrpoocaxknenneM KOB, KBK unn mx koMOuMHaiue#, MOKET AEMOHCTPHPOBATH MEHbIIEEe
o0Opa3oBaHHE Y4YacTKOB IEperpeBa BO BPEMsl KaTATUTHYECKOTO CIKUTAHUS, MO CPABHEHHUIO C
MOBEPXHOCTBIO, HA KOTOPYK) HAHECEHbl TIpaHyJbl WJIM YacTULbl Karanuszaropa. He
OrpaHUYMBAsICh HUKAKON Teopuel, u co cceuikamu Ha Pur SA u Pur 5B, monararoT, 4TO
HaHeceHWe Katanuszaropa 510 B BuAe TrpaHyl WM YacTUL MNPUBOAUT K IOJYYEHUIO
OTHOCHTEJIbHO MaJlbIX 0OJacTell KOHTakTa ¢ HipkenekamuMm cyocrpatom 520. Hampotus,
ANIEKTPOOCAKICHUE MaTepraia KaTain3aTopa MPUBOAKUT K 00pa3oBaHuIO TOHKOrO ciiost 530 KOB
u KBK 540, nanecennoro Ha cioii KOB, Onaromapst yemMy Teruio JIerko nepenaercs: cyocTpary.
Korpga TonnuBHyI CMeCh, COAEPIKALIYIO TOIUIMBO M OKUCIIMUTENb, MOAAIOT HA KAaTAIUTHYECKYIO
MOBEPXHOCTD, TOIUIUBO MOABEPraeTCs MPOLECCY CKUTAHUs C BrleaeHueM Temnna. Ecau tenno He
OTBOJIUTCSI OT KaTaJM3aTOpa, MOTYT OOpPA30BBIBATHCS JIOKAJTM30BAHHBIE KYyUACTKU IMEPETPeBay,
YTO MOXKET NPHUBOAWTH K aOJSIMHM KaTalIu3aTopa C TMOBEPXHOCTH WM K BOCIIAMEHEHHIO
TOTIMBHON CMECH, YTO MOJKET BBI3BATh T'OpEHHE WM B3pbIB. biaromaps yeennyernto odiactu
KOHTaKTa MEXIy KaTalu3aTOPOM U HIDKENEXKALINM CyOCTPaTOM TeIIo MOXET >(QeKTUBHEE
OTBOIUTBCS OT KaTajM3aTropa, YTO yMEHblIaeT oOpa3oBaHHE Yy4YacTKOB meperpesa. boiee
pPaBHOMEpHOE pacCIpefeNieHHe Terjia MOXeT 00ecreyrBaTb BO3MOXKHOCTb NPHMEHEHHs Oolee

BBICOKHUX Pa0O4YHX TEMIEpPaTyp.

B HekoTopbIx BapuaHTax peanusanun cyocrpat, Ha kotopeiii HaneceH KOB u KBK, nmonseprarot

onHOHN min Oonee 3aBepiuaroiux craauii 210. B HEKOTOPBIX BapHaHTax peajH3aluy OHA WU



PCT/AU2018/050895 15 WO 2019/036762

OoJiee 3aBepIIAOIIUX CTAAMI BKIFOYAIOT TEPMHYECKYIO 00pabOTKy. B HEKOTOpBIX BapHaHTax
pearu3alnny TeEPMHUYECKYI0 00paboTKy mpoBoasT B atMocepe Bo3ayxa mwiu N2. B HEKOTOphIX
BApHAHTAX peAJU3AlMd TEPMHUYECKYI0 00pabOTKy NPOBOMAT Ha BO3AyXe. B HEKOTOPBIX
BApHAHTAX peAH3aLii TEePMUYECKyr0 00paboTky mpoBomsaT mocie HaHecenuss KOB Ha
cybcrpar, nocne Hanecennss KBK Ha cyOcTpat win mociie HaHeceHus: 000MX KaTaiu3aTopos. B
HEKOTOPbIX BapHaHTaX pealu3alud TepMHUYeckas o00paboTKa BKIIHOYAET TEPMHUYECKYIO

obpabdotky KOB u tepmudeckyto odpadborky KBK.

B HekoTOpBpIX BapuaHTax peanusaluuu TepMuuyeckyro oOpabotky KOB mnposoxmst mocne
crabmmsupyromen 00padoTku. B HEKOTOPBIX BapHaHTaX peain3aliy TEPMHUECKYI0 00paboTKy
KOB nposogsar npu temnepatype ot npumepHo 800 °C mo npumepno 1200 °C. B HekoTOpbIX
BapUAHTaX pearu3aluy TepMudeckyro odpadorky KOB npoBomsT npu temmeparype mpuMepHO
900 °C. B HEKOTOPBIX BapUAHTAX PeaH3alNUd TEPMHUUYECKYI0 OOpabOTKy MPOBOIST B TEUEHUE
MIPOMEKYTKA BPEMEHU OT npuMepHO 30 MUHYT A0 MpuMepHO 4 4acoB. B HEKOTOpBIX BapuaHTax
peanm3anyuy TePMHUYECKYI0 00paOOTKy MPOBOAAT B TeueHHE NpuMepHO 1 yaca. B HeEKOTOpBIX
BApUAHTAX pealn3aluu TepMudeckas oOpaborka Bbi3biBaeT omkur KOB, HaHeceHHOro Ha
cybcTpar. B HEKOTOpPBHIX BapHaHTaX pealn3aliu TepMuyeckas oOpaboTKa BBI3BIBAET OTKUT

KOB, HaHeceHHOTr0 Ha 0a30BbIl CJIOH.

B HexkoTOprIX BapMaHTax peanuszanun Tepmuueckyro oOpaborky KBK mnposomsar mocne
crabunusupyroeil 00padoTku. B HEKOTOPBIX BapuaHTaxX peanu3alii TEPMHUYECKYI0 00paboTKy
KBK mnposozsaT npu temneparype ot npumepHo 200 °C no mpumepno 600 °C. B HekoTOpbIX
BapUaHTaxX peanusanuu Tepmudeckyro oopaborky KBK mpoBomsT mpu Temmneparype mpuMepHO
400 °C. B HEeKOTOPBIX BapHaHTaX peaM3alUd TePMUYECKYI0 0OpabOTKy HMPOBOASAT B TEUSHHE
IIPOMEKYTKA BpEMEHU OT npumMepHO 30 MUHYT A0 MpuUMEPHO 4 yacoB. B HEKOTOpBIX BapuaHTax

pean3auy TePMHUECKY0 00paboTKy MPOBOAST B TeUeHHE MpUMepHO | Haca.

B HEKOTOpBIX BapHaHTaX peajn3alud TepMUYecKas oOpaboTKa aKTUBHUPYET WIH yBEJINYHBAET
katanutrueckyro aktuBHOCTH KOB, KBK nim obonx karammzaropoB. B HEKOTOpBIX BapHaHTax
peanm3anuu TepMuYeckas oOpadoTka akTUBHpyeT WM yBenuduBaeT akTuBHOCTh KBK. B
HEKOTOPBIX BapHUaHTaX peain3aliu TepMudeckas oopadorka obecneunBaer obxxur KOB, KBK
WM 00OMX KaTajn3aTopoB. B HEKOTOpBIX BapHaHTaX peaU3alid HAHOCAT IMPEIIeCTBEHHUK
KBK, u Tepmudeckas oopadorka odecneunBaer odbpaszosanue KBK, B uacTHOCTH B pe3ysbTaTe

npespatnenus npeamecrseHHrnka KBK B KBK.

B HekoTOpBIX BapuaHTax pearu3alii Ha CyOCTpaT HaHOCAT OJIOBO, a TepMHueckas oOpaboTka

obecrniednBaeT 00Opa3oBaHUE OKCHIA IBYXBAJIEHTHOIO OJIOBA.
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Peaktopsbl

CornacHo @ur 3, B OJHOM M3 acHeKTOB, npemnoxeH peaktop 300. B omHOM u3 BapuaHTOB
peamu3zalyd  peakTop TMpeAcTaBiseT coboil  TeruiooOMeHHuK. Peakrop 300 BKIOuUaeT
Tpybonposox 310, umeromuii BXxogHOe oTBepcTtue 312 g mpuemMa MEpBOrO TEKY4ero
Mmarepuana ¥ BbIXxomHoe oTrBepctue 314; m xopmyc 330, okpyxkaromuii Tpyoomposox 310 u
UMEIOLINI BXOAHOE OTBepCcTHE 332 1y mpueMa BTOPOrO TEKydero MaTepuaja U BBIXOIHOE
orBepctre 334. OguH W3 MEPBOro TEKy4ero Marepuana M BTOPOrO TEKydero Marepuala
npeAcTaBisier co00i TOIUIMBHYIO CMeCh. J[pyrodl M3 mepBOro TEKy4ero marepuajia U BTOPOTO
TEKy4ero Marepualia mpeacranisier codoi Terooomennyto cpeay. Tpybomnposoa 310 BrirouaeT
HarpeBaTeNibHbIM 3JeMeHT 316 ¢ HAaHECEHHOH Ha HEro KaTaluTHYEeCKONH KOMITO3HLIUEH,
comepskamieit karanusarop okwucieHuss Bomopoaa (KOB) u karanm3atop BOCCTAHOBJICHHS
kuciopona (KBK). HarpepatenbHbiii 35ieMeHT 3 16 BBIOJHEH ¢ BO3MOKHOCTBIO OCYIIECTBICHUS
KaTaJIUTUYECKOTO CXKUIaHWs TOIUIMBHONM CMeCH M Iepeladyd 3HEepruM, BblAENsIoLIelcs npu
KaTAJIUTHYECKOM C)KUTAHUH, TEIIOOOMEHHOH cpene. B HEKOTOPBIX BapuaHTax pean3aluu
KaTaJIUTUYeCKass KOMITO3ULMS MOHMKAET 3HEPrHI0 aKTHUBALUM KAaTaJUTHUYECKOTO CXKUTaHUus, B

pes3yJibTaTe Yero OHO MPOTEKaeT NPU HU3KUX TeMIlepaTypax.

B HeKkoTOpBIX BapHaHTax peaNn3alui KaTaJIUTHYeCKash KOMIIO3ULUS MpPEACTABISET COOOH
KaTaJIUTUYECKYI0O KOMIIO3ULMIO, OMMCAHHYIO Bbllle. B HEKOTOpBIX BapUaHTax pealnu3aluu
HarpeBaTesbHbIN 3yeMeHT 316 comepxkur cyOctpar, Ha kotopblii HaHeceHbl KOB u KBK. B
HeKoTOpbIx BapuaHTax peanusanun KOB u KBK HaneceHb! Ha cyOcTpaT mpu nomornu crnocoda,
OMMCAHHOTIO BbIIIE. B HEKOTOPBIX BapUaHTaxX peaJnu3allid OTHOLIEHHWE IUIOMAAU MOBEPXHOCTU
KOB u KBK cocraBnsier or mpumepHo 9:1 mo mpumepHo 4:1. B HekoTOpbIX BapHaHTax

peanuzauuu otHoiueHue iomanu nosepxHoctu KOB u KBK cocrasisier npumepno 20:3.

B HEKOTOPBIX BapHAaHTAX pe€ain3allii TOILIMBHAA CMECH COHCPIKUT TOIIMBO W OKUCIIUTEID. B
HEKOTOPBIX BAPUAHTAX pPeaIU3aluu TOIUIMBO COAEPIKUT BOAOPOM, YITIEBOAOPOAHBIA MaTepHal
WM CMECh YKAa3aHHBIX MaTepHaloB. B HEKOTOpBIX BapHUaHTaX pealn3alud YIJIEBOAOPOAHBIN
Marepuan TpeAcTaBiIsieT coOOi BO30OHOBISIEMBIN YIJIEBONOPOAHBIA MaTepuas, TaKOH Kak
Ouonusens, OMOra3 MWIN TOIUIMBO U3 BOAOPOCIeH. B HeKoTOpBIX BapuaHTax peann3aliy TOILTHBO
IpeACTaBisieT co0O0H BOAOPOA. B HEKOTOPBIX BapHaHTaX pealu3alud OKHCIUTENb COAEPXKHUT
KUCJIOPOX, OOOTaleHHbI KHUCJIOPOIOM BO3AyX WJIM BO3AYX. B HEKOTOPBIX BapHaHTax

pean3anyuy OKHCIUTENb MPECTABIsIET COOOH KUCIOPOA.

B HEKOTOPBIX BapUaHTaxX pealn3alii BXOAHOC OTBCPCTHUC JIA TIpUEMa TOIJINBHON CMecH

COACPIKUT BXOOHOEC OTBCPCTHUEC AJiA TOILJIMBA U BXOAHOE OTBEPCTUC IS OKHCJIUTEIIA. Takum
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00pa3oM, HE MPOUCXOIUT IPEIBAPUTEIBHOTO CMEIIMBAHMS TOIUIMBA U OKuUchuTens. Ilyrem
BBEJICHUsI KOMIIOHEHTOB TOIJIMBHOM CMECH B PEAKTOP MOKHO JIy4lle KOHTPOJHMPOBATH COCTAB
TOTUIMBHOHN cMecu. JIroOble M3MEHEeHHs B COCTaBe TOILIMBHOW CMECH, BBOAWUMOW B PEaKTOp,
OCYIIECTBJSIFOTCS.  ObICTpee, TMOCKOJbKY MOTYT OBITh  MHHUMH3HUPOBAHBI  3aIePXKKU
TPaHCTIOPTUPOBKU. KpomMe TOro, ecinu B TOIJIMBE OTCYTCTBYET OKUCIUTENb, OTAEIbHAs
TPAHCTIOPTHPOBKA TOIUIMBA M OKHUCIUTENST MOXET ObITh OTHOCHUTENBbHO Oe3omacHee, 4YeM

TPaHCTIOPTUPOBKA TOIUTMBHON CMECH.

B HekOTOpBIX BapHaHTaX peau3aliy TEIJIOOOMEHHAas cpefa COMEP’KUT BOAY WM renuid. B
HEKOTOPBIX BapHAHTAX PEAJM3aLUU TEIUIOOOMEHHAs Cpena COAEPIKUT HIIH MPECTaBIseT COOOM
BOAly. B HEKOTOpBIX BapuaHTax peaju3aliy 3a CUYET KATaJIUTUYECKOTrO CKUTaHUsI TOIJIMBHOM
cMecHu 0o0ecreynBaeTcsl HarpeB BOAbl. B HEKOTOPBIX BapUAHTAX peajM3allid BOAY HArpeBarOT
s nojydenusi mapa. Ilap, monydeHHblii B TeriooOMmenHuke 300, MOKHO TPUMEHSTH JUISI
pa3IMuHBIX 1eneld. Hanpumep, map MOKHO MPUMEHSITH JJISl BpAIleHUss TypOUH IJisi BBIPAOOTKHU
SJIEKTPUYECTBa, IJisi OOeCredeHuss SHEepPrueil LEHTPaJbHOrO OTOIUICHHS, WIH s APYTUX

pUMEHEHUH, rae Tpedyercs map.

B HEKOTOpBIX BapuaHTax peajn3aliu 10 MEHBIIEH Mepe 4acThb HarpeBaTeJbHOro 3jeMeHTa 316
ABJISIETCS. COCTABHOM YaCThIO MOBEpXHOCTHU TpyOomposoma 310. B HekoTOphIX BapHaHTax
peanu3auuy IO MEHbBLIEH Mepe 4YacTh HarpeBaTeNIbHOrO »3JjeMeHTa 316 coenuHeHa C

MIOBEPXHOCTBIO TpyOomposona 310.

B HekoTOpBIX BapMaHTax pealu3allid HarpeBaTeNbHbIN 3JeMeHT 316 COmepKUT MHOKECTBO
pebep 318. JloGaBnenue pebep MOXKET YBENUYUTH ILIOMIAAb MMOBEPXHOCTH, HA KOTOPOH MOXKET
MPOTEKaTh KaTAJIUTHYECKOe CXKUraHHe BOJAOpOna. B HEKOTOpBIX BapuaHTax peau3aliu OIHO
win Oonee pebep siBisieTcst puGICHbBIM WM UMeeT (HOPMY TapMOLIKH AJISl JTOTOJHUTENBHOTO
YBEJIMYCHUS TUIOIAIN TOBEPXHOCTH. B HEKOTOPBIX BapHaHTaX peajn3allid MHOXKECTBO pedep
318 coenuneno ¢ Tpydonposoaom 310. Takoe coemuHeHne pedbep cocoOCTBYET TerJionepenaye,
HampuUMep, 3a CYeT TeryionpoBogHocTH, oT pedbep 318 k Tpybomposomy 310 u mobomy
Marepuaiy, HaxoZslleMycsi ¢ HUM B KoHTakTe. Hampumep, eciu KaTaJlUTHYECKOE COKUTaHHUe
TOTUIMBHON CMECH TPOHCXOAWT Ha MOBepxHOCTH pebep 318, Bbmensirolieecs B pe3yJibTaTe

peaKLHH TETJIO MOXKET MepenaBaThCs TEIUIOOOMEHHO cpene uepes Tpydonposox 310.

B HexoTopeix BapuanTax peanmusauuu peaktop 300 comepxxur pacnpepenurtens 320 s
pacripeneneHusi TOTUIMBHONH CMecH BOJIM3M HarpeBaTeqbHOro syemenra 316. Pacnpenenenue
TOIJIMBHOM CMECH K HArpeBaTeIbHOMY 3JIEMEHTY 316 MOKET Jydlle MOABOAUTL HECTOPEBLINHI

BOZOPOZ K NOBEPXHOCTH HArpeBaTEIbHOrO 3j1eMeHTa 316. B HEKOTOPBIX BapUaHTaxX peaau3aluu
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pactipenenutens 320 coolmmaeTcs Mo Teky4eil cpene ¢ BXogHbIM oTBepcTreM (312 nmm 332), B
KOTOpPO€ NMOAAIOT TOILUIUBHYIO CMECh. B HEKOTOPBIX BapuUaHTax pealn3auuu pacnpenenurens 320
COAEP>KUT MHOXKECTBO M3O0THYTBIX TPyO, Kaxkaas M3 KOTOPHIX (OPMHPYET OTBEPCTHS IS
JOCTaBKU TOIUIMBHOW CMECH K HarpeBaTeIbHOMY dJjieMeHTy 316. B HEKOTOpbIX BapuaHTax
peanusauuu pacnpenenutenb 320 H3MEHsIET COCTAaB TOIJIMBHOM CMECH, JAOCTaBIIIEMOW K
Pa3IUYHBIM y4acTKaM HarpeBaTebHOTO djieMeHTa 316, Onmaromaps 4eMy Ayl KakIOW 30HBI
obecreuynBaOT WHAWBUIYAJIbHO IONOOPAaHHYIO TOIUIMBHYIO cMech. Hampumep, kxaxpas u3

MHOXXECTBA pr6 MOXKET JOCTABJIATb HE3AaBUCHMYHO TOIIJIMBHYHO CMECDH.

B HekoTophIx BapuaHTax peanuzauuu Tpydorposox 310 comepkuT MHOXKECTBO TpyOok 322.
Takum 06pa3om, CKOPOCTh Mepesady TeIia K TeIUIOOOMEHHOH cpefie yBeInYnBaeTcs Oaronaps
MaKCHMH3ALUN OTHOIICHHUS IUIOIIAAN MOBEPXHOCTH K 00BbeMy. B HEKOTOpBhIX BapHaHTax
peamm3armu TpyOku 322 pacroyiokeHbl B OJHOXONOBOH KOHCTPYKLHMH, B KOTOPOH TeKydas
cpena, MOCTyNaroIasi K OTHOMY U3 KOHIIOB Tpybomnposoaa 310, mpoBOAUTCS K APYroMy KOHILY.
B HekoTOpbhIX BapuaHTax peasu3aluy TPYOKH PacIioyio’KeHbl B MHOTOXOIOBOH KOHCTPYKIMH, B
KOTOPOH TeKydas cpena, MOCTYyHamlmas K OAHOMY W3 KOHIIOB TPyOONpPOBOAA, MPOBOAMTCS K

APyroMy KOHIY U 0OpaTHO K MEPBOMY KOHILY, M HEOOS3aTeIbHO HECKOJIBKO Pa3.

B HekoTOpbIx BapuaHTax peanusanuu Tpyoomnposon 310 mpuHUMaeT TEIUIOOOMEHHYIO Cpeny, a
koprnyc 330 mpuHHMMAET TOIUIMBHYIO CMECh. B Takux BapHaHTax peajqu3aluy HarpeBaTeNbHbIN
aneMeHT 316 pacronokeH ¢ Hapy>KHOH CTOpOHBI TpyOornpoBona 310 u HaXOAUTCS B KOHTAKTE C
BHYTpeHHUM oObeMoM kopmyca 330. Teruto, Beiaenstonieecs: Mpyu KaTaJIUTHYECKOM COKUTaHHU
TOIJIMBHOH CMeECH, MepenaeTcs TerIoOOMEHHOW cpene, Haxopsueics BHyTpu TpyOompoBoxaa

310.

B HexoTOpBIX BapuaHTax peanu3aldd KaTAIMTHYECKOE€ CKUTaHWE TOIUIMBHOM CMeECH
obecrieunBaeT HarpeBanue kopmyca 330. B HEKOTOpBIX BapuaHTaX peaju3alnuu
IpeABapuTeNbHbIN HarpeBaTenb 340, HaAXOAALUICA B KOHTAaKTE€ C HApPY>KHOW MOBEPXHOCTBIO
kopryca 330, mepenaer TEmIo, BBIAEISAIOLICECS MPU KATAIUTHYECKOM CKUTAHUHM TOIUIUBHOMN
CMeCH, TOTUTMBHOHN CMeCH WJIM TEIUIOOOMEHHOH cpese mepen Ux BBereHueM B Tpydomposon 310
um B koprnyc 330. B HEKOTOpBIX BapuaHTaxX peajnu3alyy IpenBapUTENbHbIN Harpesarenb 340
PACIIONIOKEH BBIIIE 1O TEXHOJOTMYECKOH Lero4yke MO OTHOLIEHWI0 K TpyOomposoay 310 u
o0ecrieunBaeT MpeaBAPUTENIbHOE HArpeBaHHE TEIUIOOOMEHHOH Cpenbl Mepen €€ BBEISHHEM B
Tpybonposox 310 BeIIe MO TEXHOJOIMYECKOH IeTOUKe. B HEKOTOPBIX BapHaHTaX pealn3aluu
TETUIOOOMEHHYIO Cpelly HarpeBaroT A0 TemriepaTypsl npuMepHo 90 °C mepen BBeneHHEM €€ BO

BXOOHOEC OTBEPCTHUEC.
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B HEKkOTOpBIX BapuaHTax peanusaluyd HEmpOopearupoBaBlIEE TOILUIMBO B TOIJIMBHOH CMECH
BO3BPAIIAOT OOpPaTHO B TEIUIOOOMEHHHK. PEerMpKyJSIHs TOMJIMBA YMEHBINAET KOJIUYECTBO
HECTOPEBILEro TOIUIMBA, KOTOPOE HEoOXoauMo oOpabaThiBaTh WM XPaHUTh. B HEKOTOPBIX
BapHuaHTax peaniusaniu paCHOHOX(eHHbIﬁ HIDKE TI0 TEXHOJIOTHYECKOMN LEMOYKE KOHACHCATOP (He
NIOKa3aH) yAaJsieT BOAY U3 INPOAYKTOB CropaHus. bnaromaps ynaneHuro BOABI U3 MPOAYKTOB
CropaHusi pEeLUPKYJIMPOBAHHOE TOIJIMBO MOXKET COJAEpKaTb MEHbIIE TEPMHUYECKOIrO
pazbaBurens. Tepmudeckuil pa3OaBUTENb MOXKET BBI3BIBATH CHIDKEHHE padodel TeMmeparypsl
WM yBeIMYeHHE OOpa3OBaHMsI KOHIEHCATa HAa KAaTAJIMTUYECKOH MOBEPXHOCTH, YTO MOXKET

YMEHBIIATH WA I/IHFI/I6I/IpOBaTb CXKHUI'aHHUEC.

B HEKOTOpBIX M3 BAPMAHTOB PEATHM3aLMH, B KOTOPBIX TOIUIMBO MPEACTaBIsieT cOOOH BOIOPOX,
KOMITOHEHTBI, BBIIIOJIHEHHbIE C BO3MOXKHOCTBIO KOHTAKTa C BOJOPOAOM, M3rOTOBJIEHBI U3
MaTEpUAJIOB, CTOMKMX K BOAOPOAHOMY OXpymuuBaHUIO. Hampumep, marepuansl, CTOHKHE K
BOZOPOAHOMY OXPYMUMBAHUIO, BKIIIOYAIOT ayCTEHUTHYIO HEP:KABEKOILIYH CTallb, MElb, CILIABBI

MCIOH, aHIOMHHHﬁ, CILIaBbI AJTIOMUHUSA U KEPAMHUYCCKUE MaTCpUaJibl.

B HexkoTOpBIX M3 TeX BapUAHTOB peau3aluH, B KOTOPbIX Kopnyc 330 mpUHUMAET TOIJIMBHYIO
CMEChb, BHYTPEHHSISI 4aCTh KOPIIyCa MOKPBITA OTPAKAIOIIUM MAaTEPUATIOM Ul YMEHBLICHUS UJIH
MUHUMH3ALUU TOTEPb H3-32 U3JIYYEHHUs Temaa. B HEKOTOpbIX BapHUaHTax peaju3aluu
TEIUIOOOMEHHUK BKJIIOYAET H3OJALMI0, OKPYKAIOLIyK Koprmyc. B HeKoTOpbhIX BapHaHTax

peanu3anuy U30JISLH MIPECTABIsIET COOON CTEKIIOBATY.

Kaxk nokazano Ha @ur 8, mpeasioskeH Apyroi BapuaHt peanusauuu peakropa 800 ¢ yaydiieHHON
TeIUIonepenadeil 3a CYeT TEIUIONPOBOAHOCTU. B HEKOTOpBIX BapuaHTax peanu3aluu
neperjieTeHue MeKAy cOOOM HarpeBaTeNIbHbIX 3JIEMEHTOB M TPYyOOIPOBOIOB IJisi MEPBOrO W
BTOPOT'O TEKYYHX MaTepHAJIOB 00eCIeYnBaeT BO3MOKHOCTh OOJIbIIEH TETUIonepenayuu, a TaKxKe
BO3MOXXHOCTb MaCLHTa6I/IpOBaHI/I$[ C NPUMCHCHHEM 6OJ'II:;LHI/IX O6’beMOB TEKy4€ro Marcpualia u

TOILJINBA.

Peakrop 800 comepxxut TpyOomposon 810, umeromuii BxogHoe orBepctue 812 s mpuema
MEPBOro TEKydero martepuasiia u BbixomHoe otreepctue 814. TpyOomposon 810 coemuHeH ¢
HarpeBaTeNIbHbIM 3JIEMEHTOM 816, Ha KOTOpBIMI HAaHECEHAa KaTaJuTU4YeCKas KOMIO3UILIMS,
comepskamasi karanmzatop okucieHus Bojopona (KOB) m kxaranmzaTop BOCCTaHOBJICHHSI
kuciopona (KBK). HarpeparenbHbiii s5ieMeHT 816 BBINIONHEH ¢ BO3MOKHOCTBIO OCYILIECTBIICHUS
KaTAIUTUYECKOrO C)KUIAaHUs TOIUIMBHOW CMECH M MEpeNadd SHEPruH, BBIAEISIOLICHCS NpHU
KaTAJIUTUYECKOM CXKUTAHUHU, TeMJIOOOMEHHOH cperme. B HEKOTOpPBIX BapwaHTax pean3anuu

KaTaJIUTUYCCKAsA KOMIIO3HULIUA MOHUKACT SHCPIrUi0 AaKTHBALIMHM KATAJUTHYCCKOI'O CXKHUIaHUA, B
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pe3ynbTaTeé dYero OHO TMPOTEKaeT NpU HU3KHX Temmeparypax. Tpybomposony 810 wu
HarpeBaTeJIbHbIN dJIEMEHT 816 pacnoio:KeHbl B PEAKLIMOHHOM MOJOCTH, OKPYKEHHON KOPIyCOM
830. Kopnyc 830 umeer oguH wiu 0ojiee BXOIHBIX OTBEPCTUN ISl TIpUEMa BTOPOTO TEKY4Yero
MaTepuasa. B ogHOM U3 BapuHaHTOB pealu3alyy MNEPBbIM TEKYYHUM MaTepuajl IPEnCTaBJIAeT
co0oil TerIOOOMEHHYIO Cpealy, a BTOPOH TeKy4Md MarepHan NpencTaBisieT cOOOW TOMIMBO U
OKHUCJIUTENIb. B HEKOTOpBIX BapuaHTax peaju3aluy BTOPOM TEKy4Mil MaTepHasl MPeACTaBiIseT
co0oil cMech TOIUTMBA M OKHCIHUTENS. B MpeanouTHTeNbHBIX BapUAHTaX Pean3alliy TOIUTUBO U
OKHCJIUTENb NONAIOT PAa3AebHO, U HE CMELIMBAIOT MPEABAPUTENbHO. B HEKOTOpPBIX BapuaHTax
peanu3alyy TOIUIMBO TPEACTaBIsieT COOOW CMeCh OAHOrO WM Oojiee Pa3IMYHBIX THUIIOB

TOILJINBA.

B ogHOM M3 BapuaHTOB peajH3alMK KOPIYC COAEPKHUT Mapy BXOAHBIX oTBepcTuii 832a, 832b
JUTsl IpUeMa TOIIJIMBHOM CMECH B PEAKLIMOHHYKO NOJIOCTh. B HEKOTOPBIX BapHaHTax peanu3aluu
BTOpPOM TeKyuMi MaTepuall BKJIKOYAeT TOIUIMBO M OKHUchauTesnb. OJHO U3 BXOAHBIX OTBEPCTHI
832a, 832b mpenHasHaueHO M TpHEeMa TOIUIMBA, a IOPYroW sl NpUeMa OKHCIUTeNs. B
HEKOTOPBIX BAPHUAHTAX PEATU3ALMH TOIUIBO MPEACTABISIET COOOH OMMCaHHOE BhILIE TOIUINBO. B
HEKOTOPBIX BapHaHTaX pealM3aluy TEeIUIOOOMEHHAasl Cpefa NPEACTaBIsieT COOOH OMHMCAaHHYIO

BBIIIIE TETUIOOOMEHHYIO Cpeny.

B HexkoTOphIX BapuaHTaX peaju3alUl KAaTATUTHYECKass KOMIIO3UIMS IPENCTaBisieT COOOi
KAaTAIMTUYECKYI0 KOMIO3ULIMIO, Kak onucaHo Bble. Kak nmokasaHo Ha dur 9, B HEKOTOPBIX
BApUAHTaX peajiu3allii HarpeBaTEeIbHBIN 3JIeMEHT 816 CONEep>KUT MHOXKECTBO FOPU30OHTAJIBHBIX
iactud 950a, 950b, 950c, Ha xoropsie HaHecenpl KOB m KBK. B Hekoropbix BapuaHTax
peanuzanuu KOB 1 KBK HaHOCST Ha MIACTHHBI ¢ UCIIOJIb30BAHUEM OIMUCAHHOTO BBIIIE CIIOCO0A.
B HekoTophix BapwaHTax peanuzauuu orHomeHue miomanu mnoBepxHocth KOB um KBK
coctaBisieT oT npumepHo 9:1 no mpumepHo 4:1. B HEKOTOpBIX BapuaHTax peaau3zaluu

otHoueHue momanu nosepxHoctd KOB u KBK cocrasnsier mpumepho 20:3.

B HekoTOphIX BapuaHTax peaju3allid HarpeBaTeNbHbIN 3JIeMEHT 810 COAEp>KUT MHOXKECTBO
IUIACTHH, BKJIIOYash TO(QpUPOBaHHBIE IUIACTUHBL. B HEKOTOPBIX BapHaHTaX peaU3aLUH
HEKOTOpBbIE M3 MHOXKECTBA IUIACTHH SIBIISIFOTCS TO(PHPOBAHHBIMU. B HEKOTOpBIX BapHaHTax
peanm3aluyd MHOXKECTBO TO(PUPOBAHHBIX IUIACTHH PACIOJIOKEHO CTONMKOW. B HEKOTOpBIX
BapuaHTax peanuzauuu TpyoOomposox 810 pacmosiokeH psAAoM ¢ TOW 0OJacThiO, TOE OIHA

MJIaCTHHA KOHTAKTUPYET C APYTOM.

B HEKOTOPBIX BapHUAHTAX pPEATU3alMN KaXX[ds IJIaCTUHA UMECT (I)OpMy MOnepeYHOro CEHYCHUs,

BKJIFOUAIOLIYIO YepeayroIrecs BbICTyNbl 952 u yrnyOnenus 954. Ilpumeps! Gopm nonepedHoro
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CeUeHMsI BKJIOYAIOT, 0€3 OrpaHM4YeHus. CHHYCOHJAJbHbIE BOJHBI, 3UI3ar, H30THYTOE,
¢decroHuaToe u 3yOuaToe. B mpeAmodTHUTENBHBIX BapHMAHTAX peaNu3alid KaKaas IUIACTHHA
COeMHEeHa C COCeNHeW TIUIACTUHOW TpU TOMOINM OJHOro Win Oojee coenuHeHuit 956. B
HEKOTOPBIX BAapHAHTAX peaju3ali OJHO WM 0Oojiee COETUHEHUN YIEpKUBAIOT COCEHHHE
IJIACTUHBl Ha HEKOTOPOM pAacCTOSHUU OJHA OT Apyroi. B OAHOM W3 BapuaHTOB peann3aluu
nepsas CTOPOHA COENMHEHMs NPUKPEIIEHa K BEPXHEHl IOBEPXHOCTH BBICTYNIA HA OIHOMU
IUIACTHHE, a BTOPasi CTOPOHA COSAMHEHUs PUKPEIICHA K HIDKHEH MOBEPXHOCTH yriTyOJIeHHs Ha
ApYyroi miacTuHe. B HEKOTOPBIX BapMaHTAX peaM3aLUU KaKI0€ COCIUHEHHE 3aHHMMAET BCIO
IIMPHUHY TUIACTUHBI U COAEPKUT mpocBeT 958 ms pasmewenus Tpyoonposona 810. B ogHoM u3
BAPUAHTOB peaM3allH COCTUHEHNE O0Pa30BaHO IBYMS SJIEMEHTAMU COCIUHEHHUs, KaXIbIH U3
KOTOPBIX COIEPIKUT BBITSHYTBIA OTKPBITHIN KaHal, IPU 3TOM OAMH U3 3JIEMEHTOB NPUBAPEH K
OJTHOM TUTACTHHE, a BTOPOU MpUBAapeH K cocenHel mactuHe. Kornma nBe miacTUHBI COOUPAIOT B
CTOTKY, [1Ba BBITSIHYTBIX OTKPBITBIX KaHajla COEAHMHSIOTCS C OOpa3OBaHMEM HEIMPEPBIBHOTO
npoceeta 958 mua pasmemenust Tpybomposoma 810. B nmpyrux BapmaHTax peanusanuu

COeMHEHHE CONEePIKUT yTyOsieHue ais pa3mernenus tpydomnposoaa 810.

B HEKOTOPBIX BapHaHTaX peayn3alii MHOXKECTBO TOPU30HTAJIBHBIX IIJIACTUH COOpPaHBI B CTOIKY
U YIEPXKUBAIOTCS BMECTE MPU TOMOIIH CHJIbI CXKaTHs, 00eCreunBaeMOol, Harpumep, 3aKHMOM
wi Oontamu. B HEKOTOPBIX BapHaHTax pean3alliil MHOXECTBO T'OPU3OHTAJBHBIX IUIACTUH U
COEMHEHUH yIIep)KUBAIOTCS BMECTE IPU MOMOIIM CHUJIbI CXKATHsI, 0OECIIeYMBAEMbIX, HAIIPUMED,
3KMMOM  Wiau  Oonramu. B anbTepHaTHBHOM — BapHaHTE  pealU3alMd  MHOXKECTBO
TOPU3OHTAJIBHBIX IUTACTHH U COEJUHEHUI CBApPEHbI MM COENMHEHbI Mexay coboil. B apyrom
BapUaHTe pean3alliid MHOXKECTBO IIACTUH HETOCPEICTBEHHO CBAPEHbI WM COEIMHEHbI MEXIY
cobol, 0e3 COeqUHHUTENbHBIX 3JIEMEHTOB, M CONEpKaT MOJOCTh BBITIHYTOH (OPMBI B TOM
o0nacTu, TA€ COCeOHUE IUIACTHHBI KOHTAKTUPYIOT WJIM COEIUHEHBI MEXAy COOOH, st

pa3Merienus TpyoonpoBoaa.

B HEKOTOPBIX BapUaHTax pec€au3dalliid MHOXECTBO ILIACTHH, C06paHHbIX B CTOIIKy, HUMCKT

o0y GopMy monepeuHoro ceueHusi, HampuUMep, B BHE PEIIETKH, COT WM y30pa Oyiara.

B ogHOM M3 BapuaHTOB pealn3aluy HArpeBaTeNbHbIN 3JIEMEHT COAEP>KUT MHOXKECTBO IUIACTHUH,
coOpaHHBIX B CTOIKY, IA€ Kakaas IUIACTHHA pazMepoM npumMepHo 30 mm Ha 400 mm. B npyrom
BApUAHTE pEeAJN3aLUN HArpeBaTENbHBIM 3JIEMEHT CONEP)KUT INECTh IUIACTHH, COOPAaHHBIX B

CTOIIKY, IIe KaXAasi acThuHa pasmepoM nmpumepHo 100 MM Ha 200 mm.

B Hekorophix BapmaHTax peanusauuu Tpydomposox 810 meperieraercss depe3 MPOCBETHI B

coeMHeHUsIX, obpasys mermo 860 B Toil obmactu, rae TPyOONpPOBOX BBIXOAUT W3 OHOTO
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MIPOCBETAa U BXOAUT B CIEAYIOLIMI MPOCBET. B HEKOTOPBIX BapuaHTax peanu3auuu nerys 860
BBICTYMAET 3a PaHULIbI IIMPUHBI MHOXKECTBA IIACTUH. B HEKOTOpBIX BapuaHTax pealn3aluu
TpyOONpPOBO PAaCHOJIOKEH B BUAE OAHOXOJOBOM KOHCTPYKLIUU 4Yepe3 MPOCBET TaKuM 00paszom,
YTO TeKydYasl Cpefa, MOCTyNarollas B OAUH KOHEL] MPOCBETa, MPOBOAMUTCA K APYrOMYy KOHIYY
npocBera. B HekoTOpbIX BapuaHTax peanusauuu Tpybomposox 810 pacmosnoxkeH B Buue
MHOT'OXOZIOBOH KOHCTPYKIIMH Uepe3 MPOCBET TaKUM 00pa3oM, 4TO TeKydasl CpeAa, MOCTYIAINas
B OJIMH KOHEIl ITPOCBETA, IPOBOAMUTCS K APYrOMy KOHIly IPOCBETA U OOPAaTHO K MEPBOMY KOHILY,

U HeOoOsI3aTeIbHO HECKOJIBKO Pas3.

B HexoTOpBIX BapuaHTax peaju3alliid MHOXECTBO IUIACTHH SIBJISIOTCA IUIOCKUMH, U KaXKaas
IJIACTUHA COEAMHEHa C COCeAHEeM IIJIaCTMHON MpH TIIOMOINM MHOXKECTBA YIJIMHEHHBIX
COEMHEHMI, KOTOpble MPOCTUPAIOTCS Ha BCHO LIHMPHUHY IUIACTUH U YAEPKUBAIOT IUIACTUHBI Ha
HEKOTOPOM PAacCTOSIHUU JIPYT OT JApyra. B 3ToM BapuaHTe peanu3aliy COEIUHEHHUs copaepKar

MIPOCBET, Yepe3 KOTOpbIi neperuieraercs: Tpydonposox 810.

B HekoTOpBIX BapHaHTaxX peaju3alud Kakabid cermMedT 910 TpyOonpoBoa, MpOXOISIIHA Yepes
MIPOCBET, OTAENEH OT CIEAYILIEro CErMEHTa PACCTOSHUEM «W», TA€ W COCTaBJIA€T IO MEHbLIEH
mepe 10 MM, mo menbiien mepe 20 mMm, no MeHbwmed Mmepe 30 MM, NPEANOYTUTEIBHO, IO
MeHnblen Mepe 40 MmM. B 0OTHOM M3 BapHaHTOB pealn3alid W COCTABIISIET IO MEHbLIEH Mepe 42
MM. B HEKOTOpBIX BapuaHTax peanu3aly KaXAbld psa TpyOONmpoBOAa, MEPEeIuIeTaroIerocs
MEKAy Mapoi IJIACTHH, OTJENIEH OT CIeAyIoLIero psna paccrosiHueM «hy, roe h cocrasiser mo
Mmenbield mepe 10 My, o menbiuell Mepe 15 MM, o Menbiuel Mepe 20 MM, IPEANOYTUTENBHO,
1o MeHblIel Mepe 25 MM. B onHOM 13 BapuaHTOB peanu3anuy h COCTaBIsIET MO MEHbIIEH Mepe

26 MM.

B HEKOTOpBIX BapHaHTax peaJu3aldd MHOXKECTBO IUIACTUH COCTABJIAIOT OJHO LENoe C
NOBEPXHOCTRIO TpyOompoBona 810. B HEKOTOpBIX BapHaHTaxX peajH3alMyd MO MEHbIIEH Mepe

4aCcTh MHOKECTBA TUTACTHUH COEUHEHA C MMOBEPXHOCTHIO TpyOomposoaa 810.

B HexoTtopeix BapuaHTax peanusauuu peaktop 800 comepxkuT pacnpepenurtens 820 s
pacripenieneHusi TOIUIMBA M OKHUCIUTENs BOJMM3W IUIaCTHH. PacmpeneneHue TOIUIMBA |
OKHCIIUTENSI K TUIACTUHAM MOJKET 00€CIeYnBaTh JIyUlliee MOABEICHHE HECTOPEBIIEr0 BOIOPOa K
MOBEPXHOCTH TUIACTHH. B HEKOTOPBIX BapuaHTax peanusauuu pacrpenenutens 820 coolrmaercs
IO TeKy4el cpezie ¢ OJHUM WU OoJiee BXOAHBIMHU OTBEPCTHAMH, B KOTOPBIE TIOCTYIAIOT TOTUIUBO
U OKUCHIUTENb. PacnpeaenuTenp NpOCTUPAETCs BAOJb LIMPUHBI IUIACTHH 4epe3 monocte 970,
00pa30BaHHYIO BBICTYIIOM OJHOMW IUIACTHUHBI U yriIyOJeHHeM APYroi IiiacTuHbl. B HEKOTOpBIX

BapUaHTaX pean3aluu pacnpenenutenb 820 COAEPKUT OTBEPCTUs I TOCTABKH TOIUIMBHOMN



PCT/AU2018/050895 23 WO 2019/036762

cmecu B monoctu 970, oOpa3oBaHHBIE MeXIy IUIACTUHAMH. B HEKOTOPBIX BapHaHTax
peanu3auuu pacnpeaenutenb 820 COAEPKUT MHOKECTBO OTBEPCTHUN OJMHAKOBBIX WJIM Pa3HBIX
pasMepoB BIOJIb AJIMHBI pacHpefeNuTeNs, MNPOCTUPAIOIIErocs BIOJb LIMPUHBI MIAacTHH. B
HEKOTOPBIX BapUAHTax peaju3aluyd pa3Mep OTBEPCTHH BIOJb MAJIUHBI PACIpEAETUTENs
BapbpHUpyeTcs Al obecnedeHns: HeKOTOporo OajgaHca B CKOpocTH notoka. Hanpumep, orBepcrue,
pacnookeHHOe OJvke K BXOIHOMY KOHILY pacrpeesuTess, MeHbLIe, YeM OTBEPCTHUs Ha KOHLIe
pacnpenenuTesi, HaXOSALIUeCs Jajblle BCEro OT BXOAHOrO OTBepCTHs. Jlpyrue pasMepsl Takxke

BO3MO>XHBI U U3BE€CTHBI CIICIHUAJIUCTAM B I[aHHOfI 00J1aCTH TEXHUKH.

B HekoTOphIX BapwaHTax peanusalnuu mapa pacmpenenuteneit 920a, 920b coolbmaercst mo
TeKyuell cpene C COOTBETCTBYIOINEW Mapoil BXOAHBIX oTBepcTmii 832a, 832b, B KOTOpBIE
COOTBETCTBEHHO IOCTYMAIOT TOIUTUBO W OkucauTenb. Oba pacmpenenuTens B mape MPOXOAST
gyepe3 monoctb 970, 0Opa30BaHHYKO BBICTYIIOM OIHOW IUIACTHHBI U YINIyOJeHHEM Jpyroi
IUTACTHHBI, 0OecneunBasi TeM CaMbIM JOCTaBKY W TOIUIMBA U OKUCIUTENs B mosocts 970. B
HEKOTOPBIX BapUAHTAX PeajiM3ally OAWH U3 Naphl paclpenenuTeNneil pacronokeH OmxKe K WiIn
IO CYINECTBY BHYTPU YaCTH IMOJIOCTH, OOpa3OBaHHOW BBICTYNMOM 972, a BTOpPOH M3 mapsl
pacripenenuTeneii pacmoyio)keH Onuke K WM 10 CYLIECTBY BHYTPH YacTH IIOJIOCTH,
oOpazoBaHHOI yriyOneHnneM 974. B HEKOTOpBIX BapHaHTaX peaNn3alli KaKAbIH U3 Maphbl
pacnpenenuteneii 920a, 920b comepKUT MHOKECTBO OTBEPCTUH OIWHAKOBBIX WM Pa3HBIX
pasMepoB BAOJNb AJIMHBI PACHpeneuTess, KOTOPBIM pacroliokeH BAOJb LIMPUHBI IUIACTHUH.
OtBepcTuss BHONBb OAHOTO U3 paclpenenauTeNiell B Mape COBMNAAAIOT MO IMPOAOJIBHOMY
PAaCIOJNOXKEHUIO U HAXOAATCA HANPOTUB COOTBETCTBYIOIIUX OTBEPCTUNH BO  BTOPOM
pacnpenenutene B nape. ['a3000pa3Hblie TOMIMBO U OKUCIUTENb, BCTPEYAACh APYT C APYrOM Ha
BBIXOJIE U3 PACIIOJIOKEHHBIX HAMPOTUB IMUTAOIUX TPYOOK pachpenenuTeneil, CMEeIIHBaOTCs
TypOyneHTHO, 00pasysi CMeChb TOIUIMBA W OKHCIUTENs, KOTOpas BCTYMaeT B KOHTAKT C
OKpYy>Karolel KaTaJUTHYECKON MOBEPXHOCTHIO MiacTHH. OOHO U3 MPEUMYIIECTB pa3AesbHOM
MOJa4YM TOIUIMBA M OKUCJINUTENS U CMEIIMBAHMS UX B PEAKTOPE HACTOJBKO MO3JAHO, HACKOJBKO
5TO BO3MOJKHO, 3aKJIFOYAETCS B TOM, YTO 3TO 00ECIeUHBAET BO3MOKHOCTD Oonee 3 PeKkTHBHOTO
C)KUTAHUS, ¢ MUHUMAJIBHBIM BBIOPOCOM 3arpsi3HSIOIINUX BELIECTB M MAKCUMAJIbHBIM CKUTAHUEM

TOILJINBA.

B HexoTOpBIX BapuaHTax peaau3alyy pacnpenenurens umeer nuamerp 3 — 10 mv, 5 — 8 mm, 6 —
7 MM, HOPEeANnOYTUTENBHO, 6,35 MM. B HEKOTOpBIX BapuaHTax peaju3alud OTBEPCTHUsI UMEIOT
pasmep B quanasone 0,1 — 2 mm, 0,5 — 1,5 mm, npeanoururensHo, 1 Mm. [Ipyrue pasMepsl Takxe

BO3MOJKHBI.
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B HekoTOpBIX BapHUaHTax peaju3alUh PEAKTOP COAEPKUT CEeTh pachpenenuTesiell WUiu
MHOKECTBO Tap paclpeneuTeseil sl pacnpenesieHus TOIUIMBA U OKUCJIUTENEH B pa3jInyHbIE
MOJIOCTH, 0Opa30BaHHBIE MEXKY TUIACTUHAMHU. B MpennouTUTeIbHBbIX BapUAHTAX pEaM3aliH B
KQXJIO0H TMOJIOCTH pa3MelleHa Iapa pacripeaesuTeNel, cooOMAroImXcs Mo TeKyuel cpene ¢
COOTBETCTBYIOLIEH €l Mapoi BXOAHBIX OTBepCTUil. B Takux BapuaHTax peaqu3aluy CyLIECTBYET
MHO>KECTBO Map BXOJHBIX OTBEPCTUN M COOTBETCTBYIOLEE MHOKECTBO Map pacnpenenureneii. B
HEKOTOPBIX BAPHAHTAX PeaM3alMy PACTIPEAeTUTEIb UMEET OTKPBIThIA KOHEL, COOOIIA0 LIHICs
10 TEeKy4el cpefe ¢ BXOAHBIM OTBEPCTHEM ISl TIpHieMa TOIIJIMBHON CMECH, U 3aKPbIThIN KOHEII.
Takum 00pa3oMm, TOIUIMBHYK) CMECh BBOIST 4Yepe3 BXOIHBbIE OTBEPCTHsS, 3aT€M OHA BBIXOIUT
4yepe3 OTBEPCTHUs, CIY’KaIUe BBIXOIHBIMUA OTBEPCTHSIMU. B HEKOTOPBIX BapuUaHTaxX peau3aiuu
KKIbI U3 Mapbl pacrpeneuTesiell UMEET OTKPBIThIM KOHELl U 3aKPbIThI KOHEL, U OTBEPCTHS,
Yyepe3 KOTOpbIe BBIXOAST TOIUIMBO M OKHCIUTENb, YTO O0ECMEeYMBAET NOCTIIKEHUE BBICOKOH
CTENEHN CMEIIUBAHUS TOIJIMBA M OKUCIUTENS] 4O BCTYIUICHUS UX B KOHTAKT C MOBEPXHOCTHEO
miaacTiH. B ajnbTepHATHBHBIX BapHaHTaxX pealu3alliy  paclpenesuTeSlb WA  Tapa
pacmpenenuTeNiedl MeperuieTaloTCs CKBO3b  Pa3JIMYHBbIE TIOJIOCTH, OOpa3OBaHHBIE MEXKIY

IJ1aCTUHaMU.

B HekoTOpBRIX BapuaHTaX peajH3alUyd PEeaKTop TPEACTaBIsAeT COOOW MOAYJBHBIA OJIOK,
UMEIOIUI1 COOCTBEHHBIE KOPITYC, HArPEBATEIbHBIN 3JIEMEHT, TPYOOIPOBO IS TEIIOOOMEHHON
cpenpl U BXOJHOE OTBEPCTHE AJA TOIUIMBA. B OAHOM M3 BapuMaHTOB peanu3aliy CUCTEMa MJIs
KaTaJIUTUYECKOTO CXKUTaHUS COJAEPKUT MHOMKECTBO MOJYJBHBIX pPEakTopoB. B ogHOM u3
BAPUAHTOB peau3alii KaKIbld OJIOK, MPeACTABISIOIUNA COOOM MOAYJBHBIH pPEaKTop,
COZIEP KUT HarpeBaTesbHbIN 3J1eMeHT ¢ 30 HarpeBaTesbHbIMU IJIACTUHAMU [uaMeTpoM 400 MM U
TOJIIIMHON NpUMepHO 1 MM. B HEKOTOpPBIX BapuaHTax peaju3aluy CUCTeMa KaTalIUTUYECKOIO
CkMraHusi comep:kut Oonee 3, Gonee 5, Gonee 10 umu Gonee 20 GJIOKOB, MPENCTABISOLINX
co0OH MOIyJIbHBIE PEaKTOPbl. B OMHOM M3 BapHaHTOB peaIM3alliu CHCTEMA KATAJIUTHYECKOTO
C)KUTAHUSI COINEPKUT OT 4 1o 6 OJOKOB, MPEACTaBIAIOIUX COOOH MOAyJbHBIE peakTopbl. B
OJHOM H3 BAPUAHTOB peATH3ALNH OJIOKH, MPEACTABISIOINE COOOW MOAYJIbHBIE PEAaKTOop,
coOpanb! B cTonku. O0ecneueHre peakTopoB B BUIE MOIYJIEH MMEET MHO)KECTBO ITPEUMYIIECTB,
BKJIFOYasl BO3MOYKHOCTb 3aMEHbI OTHOI'O MOAYJIS HE3aBUCUMO OT OCTAIBHBIX, AJIST OOCITYKUBAHUS

WA PEMOHTA.

B HekoTOphIX BapuaHTaX peaju3alUd CHUCTEMbl KAaTAIUTUYECKOTO CHXKUTAHUS, TPyOONPOBOA
NPEACTaBIsIET COOOH OTAENbHBIN TPYOONPOBOA [UI KAKAOIO 3JIEMEHTAa MOAYJIBHOTIO PEaKTopa.
B HekOTOpBIX BapuaHTax pealu3alUdyd CUCTEMA KAaTAIUTUYECKOTO CXKUTAHHUS CONEPIKHUT CETh

TpyOONPOBOZOB, PACIONOXKEHHBIX MapajulebHO WM TOCIEAOBATENbHO, MUl  JOCTaBKU
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TEIUIOOOMEHHONW Cpelbl B KaKIBIH M3 3JEMEHTOB MOIYJIBHOTO peakTopa. B HeKoTophIx
BAPUAHTaX PEau3ally, B KOTOPBIX CUCTEMAa KaTAIUTHYECKOIO CKUTAHUS COAEPIKUT 3JIEMEHTHI
MOZYJIBHOTO PEaKTOpa, COOpaHHbIE B CTOIKH, TPYOOIPOBOA BHIMOJIHEH C BO3MOXKHOCTBIO ITOAAYH
TETVIOOOMEHHOMN Cpefibl Yepe3 BXOAHOE OTBEpCTHE TPyOONpOBOAA, PACIONIOKEHHOE B HIDKHEH
YaCTH MOAYJIbHOTO PEeaKTOpa, U BBIBENEHMs €€ 4epe3 BbIXOJHOE OTBEpCTHE TPyOOompoBoOAa,
PacIIoNIOKEHHOE B BEPXHEH 4acTH MOMYJIBHOIO peakTopa. BeixomHoe oTsepctie TpyOomnposona
IIepBOrO MOAYJBHOTO pEaKTopa B CTONKE COOOIIaeTcss HO TeKydeH cpene ¢ BXOAHBIM
OTBEpPCTHEM TPyOONPOBOAA BTOPOrO MOAYJIBHOIO peakropa B cTomke. Takum oOpa3om, 4HCIIO
3JIEMEHTOB MOZYJIBHOI'O PEaKTOpa B CUCTEME KATAJIUTHUYECKOTO CKUTaHUs MOKHO M3MEHSATH B
3aBUCHMOCTH OT JKETaeMOT0 BBbIXOJA TEMJIOOOMEHHOI Cpefbl M3 CaMOro BepXHero OJioKa,

MIPEICTABIISIIOIEro OO0 MOAYJIbHBIN PEAKTOP.

B HexOTOpBIX BapHUaHTax peaju3aldd PEAKTOP COIVIACHO HACTOSALIEMY ONHUCAHUIO COHNEPIKUT
MHO>KE€CTBO HArpeBaTeNIbHBbIX 3JIEMEHTOB, KAXKABIM U3 KOTOPBIX COAEPKUT MHOKECTBO IJIACTHH.
B HexOTOpBIX BapHaHTax peaju3aldy PEAKTOP COINIACHO HACTOSALIEMY ONHCAHUIO COHNEPIKUT
MOZYJbHBII HArpeBaTeNbHBIN 3JIEMEHT, MpPUYEM KaXXIblii MOIYJbHBIH OJOK CONEPIKHUT

MHOKECTBO TJIACTHH.
TeruioobMeH

B u3BeCTHBIX TEMIIOOOMEHHUKAX TOPSAUYI0 Cpeny OOBIMHO 00ECIeUnBaOT BHYTPU TPyOOIIpoBoaa
1 00ecneunBarOT OKPYXKEHHE XOJIOJHOW Cpenoil Iid mepenadu Terula OT ropsiued cpenbl K
XOJIoAHOHM cpexpe. sl MakCUMM3alMK CKMIAHMS TOIMJIMBA M OAHOBPEMEHHON MaKCHUMM3aLUU
TeIUIonepeiaul  pa3padOTaHbl  yCOBEPIIEHCTBOBAHHBIE  PEAKTOPbl M KATAJIUTHYECKUE
MIOBEPXHOCTH COTJIACHO HACTOSLIEMY OIMHMCAHHUIO, KOTOpPbIE SIBISIFOTCS Oosiee 3¢ (PeKTUBHBIMHU,
KOI'Zla XOJIOAHYIO cpeny (T.e. TemIOOOMEHHYI cpeny) oOecrednBarOT BHYTPU TPyOOIpOBOAA,
OKPY’KEHHOT'O TOpsiuel Cpenoil (T.e. HarpeBaTeIbHbIM 3JIEMEHTOM, MOKPBITHIM KaTaJTUTHYECKOM

KOMTIO3UIIHEH).

Kpome TOro, mpum mnepBOHAYaJbHOM 3alyCKe TEIJIOOOMEHHHKA, pPaHHUE TMOTEPH TeIUIa,
00yCJIOBJIEHHBIE TETUIONepenauei 3a CYeT TeIUIONPOBOAHOCTU K TEIUIOOOMEHHOH Cpene, MOTYyT
CHI3UTH 3()(PEeKTUBHOCTD HArPEBATENBHOIO 3JIEMEHTA ¢ HAHECEHHOW HAa HEro KaTaJIUTHYECKOH
KOMITO3ULIMEH, B Havase Ckuranus. YtoOsl n30exaTh 3HAUUTEIBHON 3a1€PKKH HITH MEIJIEHHOTO
NEPBOHAYAJIBHOTO YBEJIMUYEHUs TEMIEpaTyphbl, PEaKTOpPbl COIJIACHO HACTOSINEMY OINUCAHUIO
TakKke OONaNalT NPEeUMYyIIeCTBOM, CBSI3aHHBIM C Oosee 3((PEeKTHBHBIM KOHTpPOJIEM 3a

YKa3aHHBIMH PAaHHUMH TOTEPSIMHM TEIUIa MPHU 3aIyCcKe, 3a CUET MNeperuieTeHHs TPyOompoBoaa
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MEXAYy IUIaCTUHAMH U O6pa30BaHI/I$I IECTCIIb TPY6OHpOBOI[a BHE MIHWPHUHBI IIACTHH, TaK YTO

o6pa3yr01ua;1 NETIN YaCTh HE HAXOAUTCA B KOHTAKTE C IIJIACTHHAMM.

B omgHom u3 acmektoB mpemioxkeH crmoco0 400 st HarpeBaHHsI TEIJIOOOMEHHOH Cpenbl,
nokasaHHeli Ha @ur 4. Ilog HOMepom 402 mnoka3aHa KaTaJUTUYECKash IOBEPXHOCTb,
comeprkaiiasi kKaranusatop okucieHusi Bomoporma (KOB) u karanm3atop BOCCTAHOBIIEHHSI
kuciopomga (KOB). Karanutuueckass mOBEPXHOCTb BBIMIOJHEHA C BO3MOMKHOCTBIO CHIDKEHUS
SHEPrud aKTUBALMKM CXKUTAHWS TOIJIMBHOM CMECH, COJAEp Kalllell TOIJIMBO W OKHUCIHUTENb, B
pe3ysbTaTe 4ero CXKUraHue NpoTekaeT NMpu Hu3kux temneparypax. Ha cragun 404 TonnueHyO
CMeCh MOJAIOT K KataiuTuiyeckon nosepxHoctu. Ha ctaaum 406 TommuBHas CMECh CXKUTAETCS Ha
KaTanuTudecko nosepxHocTu. Ha cragum 408 Teryo, BbAENSIOMIEECS MPU KATAJIUTHYECKOM

COKUTaHNH, NTEPEfaeTCsl TEII00OMEHHOII cpere.

B Hekotopeix BapuanTtax peanuszauuu KOB u KBK npucyTcTByOT B OTHOLIEHHH OT NMPUMEPHO
9:1 no mpumepHo 4:1 no muowaau nNosepxHocTu. B HekoToprix BapuanTax peanusauuu KOB u

KBK npucyTCTBYOT B OTHOLIEHUH NPpUMEpHO 20:3.

B HEKOTOPBIX BapHAHTAX p€aiM3allii TOIJIMBHAA CMECH COACPIKUT TOIIMBO U OKUCIIUTE]Ib. B
HEKOTOPBIX BapUaHTaX pPEeJM3alMy TOIUIMBO COIEPIKUT BOAOPOZA, YIVIEBOAOPOAHBIN MaTepuas
UM CMECh YKAa3aHHBIX MaTepHalOB. B HEKOTOPBIX BapHUaHTaX peaau3alud yIrJIeBOAOPOAHBIN
MaTtepuan MpPeACTaBiIsieT COOOW BO30OHOBJSIEMBIN YIJIEBOAOPOIAHBIM MaTephasl, TaKOW Kak
Ouonuzenp, OMOras UM TOIJIMBO U3 BOAOpOCiel. B HEKOTOPBIX BapUaHTax pealn3aluu TOILUTUBO
npencTaBisieT co0OH BOAOPOA. B HEKOTOPBIX BapHaHTaX peayr3aliy OKHCIUTENb COAEPKHUT
KUCJIOpON, OOOTaleHHbIN KHUCJIOPOIOM BO3AyX MJIM BO3AYX. B HEKOTOpBIX BapHaHTaX

pea3auy OKHCIUTENb MPEICTABISIET COOON KUCIOPON.

B HexoTOpBIX BapuaHTax peaju3aliyd NPOAYKTBI CXKUTAHUSA OT KATAJUTUYECKOTO CHKUTAHUS
cozepxxat Boay. Hakomnnenue BoAbl HaA KaTaJTUTUYECKON MOBEPXHOCTH YMEHBIIAET IOBEPXHOCTD,
JOCTYIIHYKO ISl KaTaJId3a CXKUIaHUs TOIUIMBHOM CMeCH. B HEKOTOpBIX BapHaHTAaxX peanu3aluy
KaTaJIMTUYECKOE CXKUTaHWE NPOTEKAeT IPU HU3KOM nasieHu. Huskue 3HaueHus NaBlICHUs
MOTYT CHHU3UTh TeMmIlepaTypy KkumeHus Boibl. CHIDKEHHas TeMmiepaTypa KUIEHHUS MOXeT
YMEHBIUINTb HAKOIUIEHUE XUAKON BOABI HA KATAIIUTUYECKON MOBEPXHOCTHU 32 CUET YBEIUYCHHUS

CKOPOCTH UCTIAPCHUA BObI.

B HEKOTOpBIX BapuaHTax pealu3alndy NMojada TOIJIMBHOM CMECH BKJIHOYAET U3MEHEHHE COCTaBa
TOIJIMBHOM CMeCH. B HEKOTOpBIX BapHaHTAX peaju3aldy M0Java TOIUIMBHONW CMECH BKJIFOYAET

¢a3zy 3amycka 404 A, pabouyro a3y 404B unu obe ykazanubie (as3bl.
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Bo Bpemsi ¢daser 3amycka 404A karaauTHyecKas TMOBEPXHOCTb HAXONUTCS TPU HAYAIbHOHN
TeMriepaType. B HEKOTOpBIX BapuaHTax pealu3alud HadajbHash TEeMIepaTypa MOBEPXHOCTU
karanuzaropa Hwke 100 °C, 50 °C, 30 °C, 20 °C, 15 °C wnmu gaxe Hwke 10 °C. B HEKOTOpbIX
BapUAHTaX peau3ali COCTaB TOIIMBHON cMecH, o0ecrednBaeMblii BO BpeMs (as3bl 3amycka
404 A, umMeeT OTHOCHUTEJIBHO oboraieH KuciaoponoM. OTHOCUTEN HO O0oralieHHasi KUCIOPOaAOM
TOIUIMBHAs CMECb MOXET [OABEpPrarbCs KaTaJIUTHYECKOMY CXKUTAHHUIO MPU  MEHbLIEH
TeMmreparype, 4eM oOorameHHas TOIUTUBOM CMeCb. B HEKOTOPBIX BapHaHTaX peaTu3aluu
OTHOILIEHHE KUCJIOPOJa K TOIUIMBY B TOIUIMBHOIN CMECH, MOIaBaeMON BO BpeMsi (as3bl 3aIycKa,
cocraBisieT OT npumepHo 1:2 ngo npumepHo 1:1. B HEKOTOpBIX BapuaHTax peanu3aluu
OTHOILIEHHE KHUCJIOPOZa K TOIUIMBY B TOIUIMBHOIN CMECH, MONIaBaeMOH BO BpeMsi (as3bl 3aIycka,
cocraBisier npumepHo 11:14. Karanutuyeckoe CXMraHue MPUBOAUT K HarpeBaHUIO
KaTaJIMTHYECKOW TOBEPXHOCTH. B HEKOTOpBIX BapuaHTax peanusanun (asza 3amycka

MPOJOJIKAETCA A0 OAHOrO Yaca, 45 MuHyT, 30 MUHYT nin gaxe 20 MUHYT.

Kak mokazaHo Ha ®@ur 7, B KOHKPETHOM BAapHAaHTE pEaJM3alUU HACTOSIIEr0 H300peTeHWs,
TOIUIMBHYIO CMECh MOAAIOT B peakTop. McxomHas temneparypa paBHAJIACh TEMIIEpaType
okpyxkaromei cpeasl (mpumepHo 25 °C). Temmeparypa MeNJeHHO NOBBIIIANACH B TEUEHHE
npuMepHo 10 cexyHa n0 pocTikeHus npumepHo 35 °C, mocse 4ero npojosikaia MOBBIIAThCS
3Ha4uTeNbHO ObicTpee. He orpaHmumBasich HUKAKOH TeOpHeH, MOJNararoT, 4TO MPU HCXOTHON
TEMIIepaType OHHEPTUM AaKTHBALMKM ObUla JOCTATOYHOW JJIi aKTHBALMU PEAKLUH, HO C
OTHOCHUTEJIbHO HHU3KOH CKOpPOCTBIO peakuuu. Ilo Mepe mnpoTekaHus peakLMM BbIAEIANIACH
SHEprus 3a CYeT HK30TEPMUYECKOH peakiuy KaTaJIUTUYECKOrO CXKUIaHUA. DTO NMPHUBOAMIO K
HaOJII0JaeMOMY TIOBBIIIEHUIO TEMIIEPATypbl U 00ECTIEUNBAIO AOIOJHUTEIBHYIO SHEPTHIO, YTO
NPUBOJIMJIO K YBEJIMYEHHIO CKOPOCTEH PEeaKLMH M MPUBOIWIO K Oojiee OBICTPOMY MOBBIIICHHIO
TeMrnepaTypsl. Hanpotus, B cucteme, B KOTOPYIO NMOAABAIHU Ty K€ CAMYIO TOIUIMBHYIO CMECh, HO
B KOTOPOW MaJJIaAWi SIBJAJICS €JUHCTBEHHBIM KAaTaJIUTHYECKUM MaTE€pUaJOM B AHAJOTHUYHOM
HArpeBaTeJIbHOM 3JIEMEHTe, He HaOJIONajoCh TOBBILIEHHS TEMIEpPaTypbl BBILIE TEMIEPATyp

OKpY’KarolleH Cpesbl Aaxe 1o MPOLIeCTBUU Oojiee OJHOrO Jaca.

B HekoTOpbIX BapuaHTaxX peajH3ald TOCHe TOro, Kak TeMmmepaTypa KaTaJuTHYECKOU
NMOBEPXHOCTH TipeBbicUT mpumepHo 140 °C, cmocob mepexomut B padouyr ¢asy 404B. B
HEKOTOPBIX BapUAHTAX PeATH3AIUH KOMITO3ULUS TOIJIMBHOW CMECH SIBJIIETCSI OTHOCHTEJIBHO
oOoraleHHOH TOIUTUBOM. B HEKOTOPBIX BapHWaHTaX peajr3aluil KaTATHUTUYECKOE CXKUTAHHE
TOTUIMBHON CMeCH, OTHOCHTEJbHO OOOTalleHHOW TOIUIMBOM, MOXKET MPOTeKaTh IMpu Ooiee
BBICOKMX pa0OuMX TemIeparypax, IIOCKOJbKY OTCYTCTBYeT U3OBITOUHBIA OKHCIIUTENb,

OEUCTBYIOLIMI Kak TepMuueckuil pa3baBurenb. B HEKOTOPHIX BapuaHTaX peayn3aluu
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OTHOIIEHHE KUCJIOPOZa K TOIUIMBY B TOIIMBHOH CMECH, MOJaBaeMoi BO BpeMsi padoueii (assl,
COCTaBJIIeT OT NPUMEPHO 2:5 10 mnpuMepHO 2:3. B HEKOTOpPBIX BapUaHTax peaTU3aLUU
OTHOLIEHHE KUCJIOPOa K TOIUIMBY B TOIUIMBHON CMECH, NOJaBaeMoil BO BpeMsi paboueli ¢asbl,
cocTaBysieT NpuMepHO 3:4. B HEKOTOpBIX BapUaHTAX pealn3aliy KaTaIUTUYECKOe COKUTaHUE BO
Bpemsi paboueli (ha3bl MpOTeKaeT Ha KaTaJMTHYECKOH MOBEPXHOCTH ¢ padoueil Temmeparypoi
6onee 300 °C, 400 °C, 500 °C mmu naxe 6onee 600 °C. B HEKOTOpPBIX BapHaHTaX pealn3aliu
pabouasi temmneparypa npesbimaer 600 °C. bojee BBICOKME TEMIEPATYPbl KaTaJUTHUECKOMH
MIOBEPXHOCTH MPHUBOAST K OOJbIIEMY TEMIEpPaTypHOMY TPATUEHTY C TEIIOOOMEHHOW Cpenoi,

YTO YBEJIMYMBAET KOJUYECTBO TeIlIa, MEPEAaBaAEMOro TEIIOOOMEHHOM cpene.

B HexoTOpbIX BapuaHTax peaju3aly TOIUJIMBHAs CMECh COAEPKUT OrPaHUYEHHOE KOJHUYECTBO
WM He COINEPKUT TepMHYecKoro paszdasurens. Hanpumep, Bo3ayx mpeactasiseT coOOH cMmech
ra3oB, BKJIIOYAIOLIUX a30T, KUCJIOPOA U AMOKCHUJ yriepona. Bce rassl B BO3ayxe, OTIUYHbBIE OT
KUCJIOPOZia, HMEIOT OrPaHWYEHHYI0 PEaKIMOHHYK0 CHOCOOHOCTP M MOIYT  CIYXKHTb
TEPMUYECKHMHU Pa30aBUTENSMH, KOTOpbIE IOTJIOUIAIOT YacTh TEIJIA, BBIIEISIIOIErocs MpHU
KaTAJIUTHYECKOM C)KWTAHWH, OJlarofapsi 4eMy TEeMIIepaTypbl, KOTOPbIE MOXHO IOCTHYb MpPU
KaTAJIMTHYECKOM CJKUTaHWU TOIUTMBHOH CMeCH, OyAyT HIJKE, 4eM €CIId Obl TOIUIMBHAs CMECh
coziepkajla OrpaHMYEHHOE KOJMYECTBO HIIM HE CojeprKkaiia TepMuueckoro pasdasurens. Kpome
TOrO, TPU BBICOKHX pabodyMx TeMmIepaTypax TMPHUCYTCTBUE a30Ta MOXKET NPUBOIUTH K
oOpazoBanmo HexenarenbHbIXx NOx. IloaToMy B HEKOTOPBIX BapHaHTaX pealu3aLuH
OKHCJIUTENb TpPEACTaBIsieT COOOH oOOOralieHHbI KUCJIOPOAOM BO3AYX WM Kuciopoa. B

HEKOTOPBIX BapHUaHTaX pe€aiu3aliui OKUCITUTEJb IPEACTABIACT cobori KUCJIOpOA.

B HexoTOpBIX BapHaHTax peanu3aliy KaTaJIuTUYeCKOe CXKUTaHHe OCYIIECTBIISIFOT NPU JABJIEHUN
HIDKE aTMOoc(epHOro. B HEKOTOpBIX BapUaHTAX peaH3alld KaTATUTHYECKOE CXKHTaHHe
ocywectsisitoT nipu nasieHuu Hke 100 kIla, 90 klla, 80 kIla, 70 klla, 60 klla unu naxxe HUxe
50 kI1a. Ilpu naBneHun HIke aTMOC(HEPHOTO NABJICHUS CHIDKAECTCS TEMITEPAaTypa KUTICHUS BOJIBL,
Onmaronmapst 4eMy yMEHBIIAETCSl BEPOSITHOCTh HAKOIUICHHUS KHIKOH BOIBI HA KAaTAJIUTHUYECKOH
noBepxHOCTH. Kpome TOro, mpu MEHBIIUX JABJICHUSX MOXKET OBITh CHH)KEHA CIIOCOOHOCTB

TOTLIMBHON CMECH K TOPEHHIO B 00BEME, UTO MOKET 00eCreunBaTh OOJBINYI0 O€30MacHOCTb.

B HekoTOpBIX BapuMaHTax peamu3alii TerIoOOMEHHas cpena TNpencTaBisieT co0oi Boxy,
TPaIULIMOHHYIO OXJIAKIaeMyr rejmeByro meriaro, mCO2 (meperpeTsiii qUOKCUA yriepona). B
HEKOTOPBIX BapHAHTaX peaJM3alMU Iepenada Teruia K BOJAE NMPUBOAUT K OOPa3OBaHUIO Mapa.
ITap MOXXHO NMPHUMEHATh, HANPUMED, U NPUBEACHUS B ABIDKEHHE TYpOWH, IUid oOecredeHus

3HeereI‘/'1 CUCTEM LCHTPAJIBHOI'O OTOIJICHUSA UJIN B OIIEPALUAX ONIPECHCHUS.
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B HekoTOpBIX BapHaHTax peaju3aluy KaTaJUTUYeCKas MOBEPXHOCTh NMPEACTaBiIsIeT COOOH 1o
MEHbIIEH Mepe YacTb [IOBEPXHOCTH HArpeBaTeNbHOIO 3JIEMEHTa ONMCAHHOIO  BbIIIE
TerI00OMEeHHHKa. B HEKOTOphIX BapHaHTax peaju3aliM KaTaJUTUYECKYH0 IOBEPXHOCThb
NOJIy4arOT MPH MOMOINM OMMCAHHOTO BbIlIE crocoda. B HEKOTOpBHIX BapHaHTax peann3aluu

KaTaJIUTUICCKaA MOBEPXHOCTb COACPIKUT OMMUCAHHYIO BBIIIE KATAJTUTUICCKYIO KOMITO3UITHIO.

B OOHOM M3 aCIICKTOB IMPEAJIOKCHA KaTAJIUTHYCCKasA KaMepa CKUT'aHUs. Karanutudueckas KaMepa
CXKHUTaHUA COACPNKUT KATAJIUTHYCCKYHO IMOBEPXHOCTD. Karamurnaeckast MOBEPXHOCTb COOCPIKUT
KaTaAJIUTUYCCKYHO KOMITO3UIIHUIO, OTTMCAHHYIO BbIIIC WJIX MOJYYCHHYIO IPU MOMOIIN OIMUCAHHOI'O

BBILLIE criocoda.

B HekoTOphIX BapuaHTaxX peajn3alliyl TEIio, BbipadaThiBaeMoe Mpu padoTe KaTaIHuTHYECKOU
KaMepbl CXKUTAHUsS, WCIOJB3YIOT B KAayeCTBe HMCTOYHHKA TeIuia JUisi mojiydeHus: padotsl. B
HEKOTOPBIX BAapUAHTAX peau3aliy TeIulo, BhipadaTbiBaeMoe Mpu paboTe KaTaTUTHYECKOU
KaMepbl CXKUTAHUSI, UCTIONB3YIOT JJIsl IPUBENCHUS B IBIKeHUe npuratesiss CTUpIuHTa, TypOUHBI,
omepanyy CMeHbl (a3 sl KOHTUIMOHUPOBAHUS BO3AYyXa, CHCTEMbI LIEHTPAIBHOTO OTOILICHHUS
WM CUCTEMBI onpecHeHusi. Hanpumep, B HEKOTOPBIX BApUAHTAX PEANTU3ALMH, KATATUTUYECKAS
KaMepa CXKUTaHHs TPEACTaBjsieT COOOH HarpeBaTeNIbHBIA 3JIEMEHT, BXOISIINA B COCTaB
peakropa 300. B napyrom BapuaHTe peaau3alMyd KaTaIUTUYECKas KaMmepa CoKUTaHUs
npezacTassier co0oi rpaduToBbIN OJIOK C OTBEPCTHEM, BBITIOJHEHHBIM C BO3MOKHOCTBIO TIpHUEMa
paclupuTeNnpbHOro mwinHApa asurarenss CtupiauHra. B HEKOTOPBIX BapHaHTaxX peau3aluu
TEIIo, BbIpabaTeiBaeMoe Mpu padoTe KATaJIUTHUECKOW KaMepbl COKUTAHUS, TPUMEHSIOT MJis
nojyyeHus napa. Hampumep, karanuTuyeckass kamepa CKHUIaHUsi MOXKET BXOJHUTb B COCTaB

OTHMCAHHOTO BBIIIE PEAKTOPA.

B OOHOM M3 acCII€KTOB IMPCAJIONKCH CIOCO0 KaTaJIMTHYECKOTO CXKUTAHMS TOILJIMBHOM CMECH.
TOHJ’II/IBHYI'O CME€Ch, COICPXKAIIYK TOIUIMBO W OKHUCJIUTCIb, NOAAOT B OIMCAHHYHK) BBIILIC
KaTaAJIUTUYECKYH0O KaME€py CXUIraHud W IHOABCPrar0T KATAJIUTUYCCKOMY CXKHIaHUKO Ha
KaTaJIUTHIECKON MOBEPXHOCTHU KaTaJUTHIECKOM KaME€pbl CXKUTAaHHA. B HEKOTOPBIX BapHUaHTax
peainn3annmn KaTaJIUTUYICCKOC CKHUTI'aHUE OCYHMECTBIAKOT AHAJIOTHYHO Harp€BaHHro
TEII000OMEHHOM Cp€abl, OMMMCAHHOMY BBILIE, 3d UCKIIFOUCHUEM TOr'0, YTO TCIJIO HE 00s13aTENBHO

HiepenaeTcsi TeII00OMEHHOH cpenie.
INPUMEPBI

IIpumep 1 — Ilosry4yeHHe KATATHTHYECKOH KOMIIO3HLIMH
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W3 nucra Hepxkaserowmen cranu 316 Beipesanu auck TonmuHon 0,8 MM. B nucke npocsepauBanu
MOHT&)XHbIe  OTBepcTHs. I[IOBEpXHOCTH  JOWCKAa TMPHIAIA  MEXaHHYEeCKUM  CIOCOOOM
HIePOXOBATOCTh 0 rpaayca mepoxosarocTd ISO N10 npu nomomu kapOopyHAOBOH OymMaru ¢

MOCTETNIEHHO YMEHBILIAKLIENCsl 36pHUCTOCTHIO OT 30 1o 800.

PactBop s snexrpoocaxaenns KOB nomyuanu nyrem pacrsopenust 1 r PACI B 800 mu 30 %
ammuaka. JIuck M najuiagueBblid 3JIEKTPOJ AHAJIOTUYHOMN TUIOIAAN MEXAHUYECKU MOJBELUINBAIN
B pacTBOpe U nojaBaju 3yekrpuueckuii Tok 1 A npu 30 B reuenune 15 munyr. Llensio sBisinocsk

MOJTy4eHHE OTHOPOTHOTO MOKPBITUS U3 MAJIAANS TOJIIMHONW MPUOTH3UTENBHO 250 MKM.

Ilocne 3aBepiieHUs HaHECEHUs MOKPBITUA AUCK WU3BJIEKAIN, MPOMBIBAIM JUCTUIUIMPOBAHHON
BOJOW W OCTOPOKHO TPOMOKAQJIM MSTKOH TPSMKOH sl yHajeHuss H30bITKAa OCTaBLISHCS
JKUJIKOCTHU. 3aTeM AUCK Harpesaiu B MpoMblnuieHHoH neuu npu 100 °C B TeueHue npumepHo 15

MUHYT OJI YAAJCHUA OCTATKOB PACTBOPA AJIA SJICKTPOOCAKICHUA.

IIpoBoannu BU3yanbHYI NPOBEPKY MOBEPXHOCTH ISl MOATBEPKAECHUSI HAHECEHHs] OJHOPOJHOIO
nokpeitusi 6e3 Bupumoro cydctpata. Eciam mokpeiTHE mpenenbHO AOMYCTHMOE, MPOBOAMIH
MHOTOTOY€YHOE HCCJIEIOBAHHE COM/PJIA. Ilpu HEOOXOIUMOCTH TIOBTOPSUTH

SJICKTPOOCANKACHUE.

ITocne moarsepskaeHUsT MOKpbITUS AUCK oTxkuranu npu 900 °C B teuenue 1 daca, a 3aTem

OCTaBJISIA OCTBITh 0 KOMHATHOM TEMIIEPATYPBI.

PactBop muist anexrpoocaxkaenus KBK nonyuamu nyrem pactBopenus 1 r SnO2 B 800 mu 32 %
HCL

OxnakIeHHbIN AUCK MEXaHWYeCKU MOBEIINBANd B pacTBope i snekrpoocaxaeHus KBK u
MIPOIMYCKAJIN Yepe3 JUCK U NAIaAUEBbI 3JIEKTPOJ aHAJIOTMYHBIX Pa3MEPOB 3JIEKTPUUECKUN TOK

10 B 3 A B TeueHue 7 MUHYT.

Ilocne 3aBepmieHust  saekTpoocaxkaeHuss KBK — nuck  wuw3Bnekanmu W NPOMBIBAIU
OUCTHJUTHPOBaHHOW BoaoH. I[IpoBepky MOBTOPsUIH, YTOOBI TMOATBEPAHMTH, YTO MPOU3OIILIO

3JIEKTPOOCAKAEHHE 0JIOBA Ha MO MeHbliel Mepe 30 % MOBEepXHOCTH.
ITocne noaTBep:kaeHUs NOKPbITH Auck oT:kuranu npu 400 °C B Teyenue 1 yaca.

Uzobpaxkenne COM/PJIA, mokasblBaromee KaTATUTHUECKYIO KOMITO3UIIMIO, HAHECEHHYIO Ha
cyoctpar, mpencraeieHo Ha @ur 6A-C. Jns mnonydeHus: H300paskeHUsT HCIOJIB30BAJIHCH

CIENYIOLHE TTapaMeTPBhI:

Yckopsrowee Hanpsbkenue: 15,0 kB
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Pazpewenne: 512 x 512 Touek

Bunumoe paspemenue: 50 %

Bpewmst obpabotku: 5

[upuHa nzobpaxenus: 1,567 mm

Cwmemannas cxema: [Tamnanuit Lal (kpacHsiii), Osnoso Lal (3enensiit).

Ipumep 2 - KaraauTuyeckoe CKHraHHe ¢ HMCHOJb30BAHHEM KATAJUTHYECKOH

KOMIIO3UIIHH

[IpumeHnsanu peakTop € KaTaJUTUYECKON KOMITO3UIIMEN, HAHECEHHOW Ha PAaCMOJIOKEHHBIA B
peakTope HarpeBaTenb, kKak mnokazaHo Ha Purype 3. Cucrema paelcTBoBajia TakK, 4YTO B

TpyOONpPOBOA MOCTyMaIa BOAA, & B KOPITYC MOCTYyTIaja TOTUTUBHASI CMECh.

Yepes cucteMy npokauMBaiyd BOAY U3 pe3epByapa MpU MOMOIIM HACOCA, [0 Te€X MOp MOKa BOAA
HE€ Ha4dMHaJla BBITCKATb M3 BbBIXOOHOI'0 OTBCPCTHUA IJid BOI[bI/Hapa qepes3 OTKprTbIﬁ KJIaIiaH.
3aTeM 3aKpbIBAJIM BBIXOIHOM KJIAMAH MOACUCTEMBI IJisi BOAbIL. JlaBlieHne BO BHYTpPEHHEU cpene
KOpITyca MOHIDKAJH JJTst TIoJTydeHus: Bakyyma npumepro 2 klla (abc.). 3atem BBOOMIN BOXOPOA
U KUCJIOPOA BO BHYTPEHHIOK TIOJOCTb 4YE€pPe3 PpEryyaTrop, KOHTPOJHUPYs IO MacCOBOMY
pacxomomepy. IlepBoHa4alIbHO NOTOK YCTAHABJIMBAIM TAaKOH, 4YTOOBI OOECHeYnTh mOoAauy
BOZIOPOZAA M KHCJIOPOJa B COOTHOLEHNH npuMepHo 14:11. Jlnsa HaOnroneHus 3a BHYTPEHHUMU |

BHCIIHMMU TEMIICpATypaMH UCIIOJIb30OBAJIN PAL TEPMOIIap.

Kax nokazano na @ur 7, nepBoHa4Ya/bHAsl BHYTPEHH:S TeMIlepaTypa COCTaBJsAja MPUMEPHO 25
°C. B teuenue npumepHo 10 cekyHa HaOMOAAI0OCh OTHOCUTENIBHO MEIJIEHHOE TIePBOHAYAIbHOE
noBbIeHue Temmneparypsl. [locne nocTuxkeHus Temneparypsl B nuamna3one npumepHo ot 40 °C
no 60 °C ckopocThb MOBBINIEHHS TeMIlepaTypbl 3HAUMTENIBHO BoO3pacTana. Temmeparypa

JIOCTHTrajia PABHOBECHOTO 3HAYEHUS B quamnasone npumepHo ot 350 °C mo 400 °C.

Bona umpkynupoBana B NOJACHUCTEME U JaBJIEHHE Iapa peryjiupoBaly IMyTeM OTKPBITUS

BBIXOJJHOT'O KJlanaHa AJisd NoAAepkaHus nasinenus napa Hwke 800 klla.

3ateM pacxoj TOIUIMBHON CMECH pPeryJIupoBalu AJs yBeJIUMUeHUs KonndecTsa BBoaumoro H2, a
3aTeM kosmdecTtBa BBOoAMMOro O2, 10 Tex MHOp MOKa BHYTPEHHEE AaBJI€HHE B BaKyyMHOH

cucreme OoJiee He MOTJIO MONEP:KUBAThCs HIke mpudmusutenbHo 100 kIla (abe.).

Temnepatypa nosbimanacs npumepHo ao 600 °C, u nony4danu nap BbICOKOrO Ka4eCTBa.
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IIpumep 3 — Katanurnyeckoe c:KUraHHe ¢ UCMOJb30BAHHE KATAJIMTHYECKOH KOMIIO3UIIUH,

HAHECEHHOH HAa ro)pupoOBaAHHDBIC HATPEeBaTEJbHBIE MJIACTHHBI

Ilpumensiin  peakTop C KaTaIUTHUYECKOM KOMIIO3ULMEH, HAaHECEHHOM Ha MHOXECTBO
PACIIONIOKEHHBIX B peakTope roppupoBaHHBIX IUIACTHH, kak noka3aHo Ha ®Purype 8. Cucrema
(GyHKIIMOHMPOBaa TAKUM 00pa3oM, YTO B TPYyOONPOBOJ MOCTYIIANA BOAA, & B KOPIYC IMOCTYIIANIN
BOJIOPOJ] U KHCIJIOPOJ] Yepe3 /1Ba OTAEJIbHBIX BXOAHBIX OTBepcTHs. Uepe3 cucreMy MpOKauyuBaIU
BOZY, @ 3aT€M BBOJWJIN BO BHYTPEHHIOIO ITOJIOCTh BOJOPOA M KHUCJIOPOJ aHAJIOTHYHO TOMY, KaK

onucaHo B [Ipumepe 2 Briine.

IlepBoHauanbHasi BHYTPEHHss Temreparypa cocraBisuia npumepHo 11 °C  (maHHblE HE
NIOKa3aHbl), U CUCTEMa JEMOHCTPHPOBAJa MPOQUIb MOBBIICHUS TEMIIEPATYPbl WIN TEHIEHIIHIO,

AHAJIOTHYHYIO MOKa3aHHOH Ha Purype 7, ¢ obpa3zoBaHHEM Hapa BHICOKOTO KaueCcTBa.

XoTs BbIE OBUT OMHCAH Psii MPUMEPOB ACHEKTOB U BAPHAHTOB PEANM3ALUH, CIIEIHAIUCT B
TAHHOW OONaCTH TEXHUKH MOWMET, YTO BO3MOXKHBI OINpeNesIeHHbIe MOIU(PHUKALIMH, U3MEHEHNS,
JOTNONHEHNsT U cyOkoMOuHaiwu. B mpuBeneHHOM BBIIIE OMHMCAHUM, C LEIbI0 OOBSICHEHUS,
NIOKa3aHbl MHOTOYHCIEHHbIE MONPOOHOCTH misi  obecneueHus TIIyOOKOro TMOHUMAaHHSA
Hacrosmero u3zobpereHus. OAHAKO CHENMANNCT B AAHHOW OOJNACTH TEXHUKU IOWMET, 4TO
yKa3aHHbIE KOHKPETHbIE MOAPOOHOCTH HE SBISIOTCS HEOOXOAMMBIMU JUIS TPAKTUYECKOTO
OCYILIECTBIIEHUsT HACTOALIEro u300peTeHus. XOTS ONKCAaHbl OIpeIeNieHHble pa3Mepbl U
Marepuaibl Uil OCYLIECTBJIEHHs OIHMCAHHBIX INPUMEPOB BAPHAHTOB pEaJH3aLUM, B paMKax
HACTOSIIIEro N300PETEeHMUsI MOXKHO NMPUMEHSATh APYTHe MOAXOIAIINE pa3Mephl W/WIIN MaTepUabL.
Bce monoOHble Momudukanuy W BapHaHTHI, BKJIOYAs BCE IMOIXOASAIINE COBPEMEHHBbIE H
Oynymue W3MEHEeHHsT B TEXHOJIOTHMH, PAaCCMATPUBAIOT Kak BXopasique B chepy u o0beM
HACTOSILIIETO HM300peTeHus. Bce CChbUTKM, YIMOMSIHYTbIE B HACTOSIIIEM OINUCAHHH, TOJHOCTBIO

BKJIFOUEHBI B HACTOALICE OMMMCAHUE MMOCPEACTBOM CCBIIOK.
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POPMYVYJIA H30BPETEHUA

1. Karanutuueckas KOMIO3ULMSA, COAEpKALIAs:

kaTanuzaTop okucneHus sogopona (KOB); u

KaTanu3aTop BoccraHoByeHus kuciaopoaa (KBK);

IpUYeM KaTaju3aTop BBIMOJHEH C BO3MOXKHOCTBIO HHU3KOTEMIIEPATypHONM aKTHBALMU pPEaKLUH

CKUTaHMs BOAOPOZA.

2. Karanutuueckass KOMNoO3uLusl o M. 1, OTIMYAOLIAsACS T€M, YTO OTHOLIEHHE TUIOLIAAN
noBepxHocTd KOB k minomann nosepxnoctu KBK cocrasmsier ot nmpumepro 9:1 1o npumepHo

4:1.

3. KaranuTudeckass KOMITO3UIUS MO II. 2, OTJIMYAKOMIASACS TE€M, YTO OTHOIIEHHE IIIOIIAIN

nosepxHocty KOB k mnomanu nosepxHoctu KBK cocrasisier npumepso 20:3.

4. Karamutndeckas komnosunus o modomy u3 mm. 1 — 3, ornuyaromasics: tem, uto KOB u

KBK nosty4eHbl IyTeM 3JIEKTPOOCAKIAEHHU.

3. Karamutndeckass koMmo3unusi 1o Jirodomy w3 mm. 1 — 4, oTIMYamasicss TeM, 4TO
KaTaJIM3aTOpP BBINOJHEH C BO3SMOKHOCTBIO aKTUBUPOBATh CKUTAHME BOAOPOAA MPU TEMIIEPATYPe

Hwke npumepHo 140 °C.

6. KaranuTudeckass KOMIIO3ULYSI MO II. 5, oTInvaromasacsa T€M, 4YTO KaTajiu3aTOp BBIIIOJHEH

C BO3MOXKHOCTBIO aKTHBHPOBATH CXKUTAHUE BOIOpoa rpu temneparype Hrwke 20 °C.

7. Karamutudeckass KoMro3unus no jJrobdomy u3 nm. 1 — 6, orauyaromasics: tem, yro KOB

npeacTaBisieT coOol OJaropogHbIA METAILI.

8. Karanurnueckass komnozunus no m. 7, omindaromasicss tem, uro KOB mpencrasnser

co0O0i MIATHHY WJTH TAJIJTaIUHN.

9. Karanurnueckass xomnozunusa no m. 8, ormimdaromasicss teMm, uyro KOB npencrasnsier

co0oi mayutaguii.

10. Karanutudeckas kommnosuuus no grodomy u3 nm. 1 — 9, ornuuaromasics tem, uto KBK

npeaAcCTaBJIsICT coboii OKCHU A ABYXBAJICHTHOTO OJIOBA.
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11. Cnoco0 HaHeCeHUsI KaTaTUTUYECKOH KOMIIO3ULIUH, BKJTFOUAFO LU

obecrnieueHune cyocTpara,

HaHECEHHE KaTAJIUTHYECKOW KOMIIO3UIMM Ha cyOcTpaT ¢ oOpa3oBaHHEM KaTaJIUTHUECKOH
MOBEPXHOCTH, TPUYEM KaTAJIUTHUYECKass KOMIIO3HMLIUA CONEPIKUT KaTallu3aToOp OKHUCIICHUS
Bogopoaa (KOB) u karanuzarop BoccraHosjeHus kuciopona (KBK);

NpUYeM KaTaJUTHYECKas MOBEPXHOCTb BBIMOJHEHA C BO3MOMKHOCTBEO HH3KOTEMIIEpPaTypHOU

AKTUBALIUU PEAKIIUU CXKUTAHUA BOOOPOOA.

12. Crocob mo m. 11, oTnMYaroImuiicss TeM, YTO KaTAUTHYECKas MOBEPXHOCTb CONEPIKUT
yuactok KOB u yuacrok KBK, oTHomeHue miomazneii KOTOPBIX COCTaBisieT OT npuMepHo 9:1

10 mpuMepHo 4:1.

13. Croco® mo m. 12, oTnuuaromuicss TeM, 4TO OTHOWeHHne mromaan y4dactka KOB k

nnomanu yyactka KBK cocrasisier nmpumepno 20:3.

14. Crnoco6 mo mobomy w3 mm 11 — 13, omimuaromuiics TeM, YTO HaHECeHHe

KaTauThuyeckor komno3zumu BiirodaeT HaHecenrne KOB u nanecenne KBK.

15. Cnocob mo 1. 14, ornuvarommiics Tem, uro KBK HanocsT nocne Hanecenus KOB.

16.  Cnoco6 mo mobomy wu3 mm 11 — 15, OTIMYaAOMiics TeM, 4YTO HaHEeCEeHUe
KaTAJIUTHYECKONW KOMIO3HLMHU BKJFOUaeT snekTpoocakaenrne KOB, KBK man o6onx yka3zaHHbBIX

KaTaJM3aTOPOB Ha CyOCTpar.

17. Cnoco0 mo 1. 16, OTIHYAOLIMIICS TE€M, YTO HAHECEHUE KATAJUTUYECKOM KOMIIO3UI[UU

BKJIIOUaeT sjekTpoocaxkaenne KOB Ha cyberpar.

18. Cnoco0 mo m. 17, OTIUYArOIIMICS TE€M, YTO HAHECEHHE KATaJUTUYECKOH KOMIIO3ULIMH

BKJIFOUaeT sekrpoocakaenne KBK Ha cyOctpar ¢ HaHecenHpiM KOB.

19. Croco6 mo mobomy w3 mm. 11 — 18, DOMONHHUTENHHO BKIIOYAKOIIMA HAHECEHHE
npeAlecTBeHHHKA Ha CyOCTpaT mepel HAaHECEHWEM KaTaJIUTHYECKOW KOMITO3UIIMU, MPUYEM

yKa3aHHbBIN MPENIIeCTBEHHUK YCIIINBAET aATe31I0 KaTAIUTHUECKONW KOMIIO3ULIUH K CyOCTpary.
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20. Croco® mo m. 19, ommmyaromuiics TeM, 4YTO MPEIIEeCTBEHHUK IPEACTABISET COOOM

HUKEJIb UJIN MEIb.

21. Crnoco6 mo m. 19 wmmm 20, orTnuyaromuiics TeM, 4YTO HAHECEHHE IpeNIIeCTBEHHHKA

BKJIFOYAECT SJICKTPOOCAKACHHUE MPEAIICCTBECHHUKA HAa CY6CTpaT.

22. Criocob6 mo mwobomy u3 mm. 11 — 21, MONOJHUTENHPHO BKJIIOYAIOIIUNA TEPMHYECKYIO

00paboTKy cyOcTpaTa ¢ HAHECEHHBIM KaTaJIUu3aTOPOM.

23. PeaktopHOE yCTpOICTBO, CoepIKallee:

TpyOOMPOBO, COAEPKAIIUI:

BXOJITHO€ OTBEpPCTHUE JIJIs PHEMa MepBOro TEKyUero MaTepraia U BEIXOAHOE OTBEPCTUE;
HArpeBaTeJIbHBbIN 3JIEMEHT, COENUHEHHBIH ¢ TpyOOMPOBOAOM, COIEpPKAIIUi KAaTaJIUTUYECKYIO
MOBEPXHOCTb, Ha KOTOPYIO HAHECeHa KaTaJUTH4YecKas KOMIIO3MLMA JJIi KaTaJluTHYECKOIro
CKUTaHMsl TOIUIMBHONM CMeECH, cozepskalliell TOIUIMBO U OKHCJIUTENb, NMPUUEM KaTaJIUuTHU4YecKas
KOMITO3ULIMSI  COOEPIKUT  Karanu3arop okucieHus Bopopoxma (KOB) wu  karamusatop
BoccTaHoBjeHus kucnopona (KBK); u

KOPIYC, OKPYXaroIUi TpyOONpoBOxA, MpPUYEM KOPIYC COAEPKHUT BXOAHOE OTBEPCTHE IS
IpreMa BTOPOro TEKy4ero Marepuana U BIXOJHOE OTBEPCTUE;

IpU4eM OAWH M3 MEepPBOro TEKydero Marepuaja U BTOPOrO TEKydero marepuana COAEP>KUT
TOIUIMBHYIO CMECh, & APYrOi U3 MEePBOro TEKy4ero MaTepuasga U BTOPOro TEKy4ero MaTepuana
COZIEPIKUT TEIIIOOOMEHHYIO Cpeny,

MPUYEeM DJHEPTHsl, BBIASISIFOIIASACA TPU KATAJTUTUYECKOM COKUTAHUHM TOTUJIMBHOM CMECH,
nepeaeTcst TEII00OMEHHOM cpene, U

MpUYeM KaTaJUTUYECKass KOMITO3ULIMS BBIMIOJIHEHA C BO3MOXKHOCTBIO CHHJKEHUSI SHEPTHH
AKTUBALMU COKUTAHUS TOTUIMBHOM CMECH, B PE3YJIbTATE YEro Peakiusl MPOTEKAaeT MPU HU3KUX

TeMIepaTypax.

24. Peaktop mo mobomy u3 mm. 23 — 25, OTIMYAINMNICS TEeM, YTO TOIUIMBHAs CMECh

COZIEPIKUT BOJOPOJ U KHCJIOPO.

25. Peaktop mo n. 26, OTAMYAIOIIMUICSA T€M, YTO TOIUIMBHAsI CMECh COCTOMT M3 BOAOPOAA U

KHCJIOPOJA.
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26. Peaktop no srobomy u3 . 23 — 27, AOMOJHUTENBHO CONEP KaLIUil pacpeneTuTeNb s

pacnpeacacHusa TOIUTMBHOI CMECH BOJIH3H Harpe€BaTCJIbHOI0 3JICMEHTA.

27. Peaxtop no mobomy u3 m. 23 — 28, OTINYAIOIIUICS TE€M, YTO HarpeBaTeNIbHbIN 3JIEMEHT
JOTOJHUTEJIBHO COAEPIKUT MO MeEHbIIeld Mepe OmHO pedpo, W MO MeHbIIeH Mepe YacThb

KaTAJIUTHYECKON TTOBEPXHOCTH HAXOAMTCS HA YKa3aHHOM T10 MEHbLIEH Mepe OTHOM pedpe.

28. PeaktopHOe yCTpOICTBO, comepkaliee:
HarpeBaTe/IbHBIA 3JIEMEHT, COMAEpP KALMH MHOXKECTBO IUIACTUH, MPHYEM Kakaas IUIACTHHA
COZIEPIKUT KaTAJUTHYECKYIO MOBEPXHOCTh, HA KOTOPYIO HAHECEHA KATATUTUYECKasi KOMITO3ULIUS
IUIsl KaTaJUTHYECKOrO COKUTAHHs TOIUIMBA, COAEpIKAllas KaTajiu3aTop OKUCJIEHHs BOAOPOA
(KOB) u xatanuszarop BoccraHosseHHs kuciopoaa (KBK); u
TpyOOIpPOBOA, HAXOMASIIMICS B KOHTAKTe C YKa3aHHBIM MHOKECTBOM IUIACTHH, MPUYEM

TPyOOMPOBO CONESPIKUT:

BXOJIHOE€ OTBEPCTHUE IS MPHEeMa TEIIOOOMEHHOM Cpeibl, 1

BBIXOJTHOE OTBEPCTHUE; U
KOPIIYC, OKPY’KarOIIUH TPyOONMpOBOJ M HArpPEeBATENIbHBIN 3JIEMEHT, TPUUEM KOPIYC COIAEPIKUT
OIMH MK 0OJiee BXOHBIX OTBEPCTHI ISl PHEMa TOILIHBA U OKHCIHTES,
NpUYEM JHEPrusi, BbIACISIOINASsICS NPU KATAJIUTHYECKOM CXKUTAHUHM TOIUIMBA, MEpPenaeTcs
TeTI000MEHHOH cpene; U
NpUYeM KaTaJIUTHYeCKash KOMITO3HMLUS BBIMIOJIHEHA C BO3MOJKHOCTBIO CHIDKEHUS OSHEPTHU

AKTUBAIIUU CXKUT'aHUS TOIUIMBA, B PE3YJIbTATE YCTr0 YKa3aHHas peaKIUA MPOTCKACT NPHU HU3KUX

TeMmmnepaTrypax.
29. Peaktop mo m. 28, OTJIMYAIOLIUICS TeM, YTO MHOKECTBO IJIACTUH COOPAHO B CTOIIKY.
30. Peaktop mo m. 29, OTIUYAIOINUIACS TeM, YTO OJHA WK OoJiee U3 MHOXKECTBA IJIACTUH

SIBJISTFOTCS TOPPUPOBAHHBIMH.

31. Peaktop mo modomy u3 mi. 28 — 30, OTIHYaromuics TeM, 9YT0 TPyOOIpOBOa PaCcOIOKEeH

MEXAY ABYMs COCCAHHUMU IJIACTUHAMU.

32, Peakrop mo m. 31, oTnuyaromuics TeM, 4To TPyOONPOBOI PACIOJIOKEH BOJTHOOOPA3HO

MEXAY ABYyMs COCCAHHUMU IJIACTUHAMU.
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33. Peaktop mo moOomy w3 mm. 28 — 32, IONONHUTENBHO COAEPIKAIIMNA TPOCBET WU
yrayOneHne B 00JaCTH KOHTAKTa MEXKAY ABYMS COCETHHUMH IUIACTHMHAMH, NPUYEM yKa3aHHBINA

IPOCBET WU yIiyOJieHne NpeHa3HaueHbl JJIs1 pa3MelleH s TpyOorpoBoaa.

34. Peaktop mo moOomy u3 mm. 28 — 32, OTIMYAIOLIUICS TE€M, YTO COCEJHHE TUIACTHHBI

paszeneHbl Mexxay coOOH NP MOMOIIY COSAMHUTEIBHOTO HJIEMEHTA.

35. Peaktop mo n. 34, OTIMYAOLIUICS TE€M, YTO COEIUHUTEIbHBIN 3JIEMEHT UMEET MPOCBET

WM yrayOeHue Uit pa3MereHns TpyoonpoBoaa.

36. Peakrop no modomy u3 mm. 28 — 35, comepskaliuii MOJOCTh AJIsl CKUTAHUS MEKAY ABYMS

COCCIHHUMU IIJIACTHHAMH.

37. Peaktop mo m. 36, HOMOJHUTENBHO COMEPsKAIINI OUH Uk Oojiee pacrpeneauTeneii as

pacnpeacacHus TOIINBA U OKUCIUTEIA B MMOJIOCTD AJIA COKUTaHUSA BOJIM3H MHOXKECTBA IUIACTHH.

38. Peaktop mo m. 37, OoTIMYAOIIMICA TEeM, YTO OIWH WM Oojiee pacmpeneuTeneh
BKJIFOYAIOT NEPBBIM pacHpenesuTeNb AJ paclpenesieHnus TOIUIMBA U BTOPOW PAaCHpPENeIUTENb

AJIs pacnpeacI€HUsT OKUCIUTEIIS.

39. Peaktop mo m. 38, oTauyarOUIMiiCs TEM, YTO CMELIMBAHME TOIUJIMBA U OKUCIUTENS

IMPOUCXOAUT B IMOJIOCTU AJIA CKUT'aHUS.

40. Peaktop mo mrobomy w3 mm. 23 — 39, OTJIMYAIOUIUICS TeM, YTO KaTaJIuTHYeCcKas
noBepxHOCTh comepxkuT ydactok KOB wu yuacrok KBK, oTHomenue miomanei KOTOPBIX

cocTasiisieT OT npumepHo 9:1 no npumepHo 4:1.

41. Peaxktop mo n. 40, oTiuyaromuiicss TeM, YTO OTHOIIeHHMe Iutomanu ydactka KOB k

nnomanu ydactka KBK cocrasnsier nmpumepno 20:3.

42. Peakrop mo mobomy u3 mm. 23 — 41, ZONOJHHUTENBHO COAEPKAIIMN MPeIBaPUTEIbHbIA
HarpeBaTelib, PACIOI0KEHHBIN BBIIIE PEAKTOPA MO TEXHOJIOTUYECKON LENOYKe U HAXOAALIUICS
B TEPMHYECKOM KOHTAKT€ C PEAKTOPOM, AJISI MPEABAPUTEIBHOIO HAarpeBaHUs TEIUIOOOMEHHON

CpE€abl Ujin TOTIJIUBHOM CMECH.
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43. Peakrop mo moOomy u3 mm. 23 — 42, OTIMYAIOLINIACSA TE€M, YTO TEIUIOOOMEHHasi cpena

COJIEPKUT BOLY.

44. Peakrop mo m. 43, omMYarOLUNCA TEM, YTO Iepenada SHEPrud BOAE MNPUBOAUT K

HCIIAPEHHIO ¢ 00pa30BaHUEM Tapa.

45. Peaxtop no mobomy u3 mi. 23 — 44, OTIUYAIOIIUNCS TEM, YTO HArPEBATENIbHBIN 3JIEMEHT

ABJIIETCA MOAYJIbHBIM.

46. Crnioco0b HarpeBaHUs TEMJIOOOMEHHON CPEIbl, BKITFOYAFOIIIHI:

nogavy TOIUIMBAa W OKHCIIMTEIA B KaTaJIUTHYECKUN p€aKTop, conepxcamm‘/'l KaTaJIUTHYECKUU
HArpeBaTEJIbHBIA  3JIEMEHT, COMEpKAIUi KATAIUTHYECKYI0 IOBEPXHOCTb, COIEPIKAILYIO
katanu3atop okucienus sogopona (KOB) u xarammuzarop BoccraHoBieHus kuciopona (KBK),
MNpUYIEM KaTAJIUTUYCCKAA TMOBEPXHOCTb BbBIIIOJHEHA C BO3MOXKHOCTBHO CHMXKCHHUA SHEPrUun
AKTUBALIUU CXKUT'aHUA TOIUIUBHOU CMECH, B PE3YJIbTATE YECTO CXKUTAHUE MPOTCKACT NIPHU HU3KUX
TeMIIepaTypax;

KaTAJIUTHYECKOE COKUTaHHUE TOIJIMBHOM CMECH HAa KaTaJIUTHYECKOHU MOBEPXHOCTHU, U

nepeiavy Terula, BBIAENSAIOMErocs MPYU KaTAINTHUECKOM CXKMTaHUH, TETIIOOOMEHHOM cpene.

47. Cnoco®6 mo mn. 46, ormmuaromuiics Tem, uro KOB u KBK mnpucyrcTeyror Ha
KaTAJIMTUYECKON MOBEPXHOCTU MPU OTHOLIEHUU IUIOIIAJeH MOBEPXHOCTH OT mpumepHo 9:1 no

npumMepHo 4:1.

48. Cnoco6 mo m. 47, ormmmyaromuiics Tem, uro KOB u KBK mnpucyrcTtByroT Ha

KaTaJIUTUYECKON MOBEPXHOCTH MPU OTHOLIEHHUH TUIOLIAAEN MOBEPXHOCTU npumepHo 20:3.

49.  Cnocob mo modomy u3 mm. 46 — 48, OTAMYAOIIUICS TEM, YTO TOIUIUBO IMPENCTABISET

€000 BOIOPO, ¥ OKUCTUTEIb IPECTABISIET COOOM KUCIOPO.

50. Crniocob no robomy u3 mim. 46 — 49, OTAMYAOIUICS TeM, YTO KaTATUTHYECKOE CIKUTAHHE

MPOTEKACT MMPU JABJICHUHN HUXKE aTMOC(l)epHOFO JaBJICHUA.

51. Karanutuueckass kamepa CKWUTaHUs, COAEpKAlasg KaTAIUTUYECKYH) IOBEPXHOCTD,
COZEPIKALIYIO KaTAJIUTHUECKYI0 KOMITO3ULMIO 1O JroOoMy u3 nm. 1 — 10, WM NoJay4eHHyIo 1o

crioco0y no jrodomy u3 m. 11 —22.
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52. Cnocob KaTaJuTUYeCKOTrO CYKUTAHHUS TOTUTHBHON CMECH, BKITFOYAFOIIUI:
NoJavy TOIJIMBA U OKUCJIUTES B KATAIUTHUECKYIO KaMepy CIKUTaHus 10 1. 41 WK B peakTop 1o
mrobomy u3 mn. 23 — 44; u

KaTAJIUTHYCCKOEC CKUTaHUEC HOJ'[y‘IGHHOfI TOIJIMBHOU CMECH Ha KaTaJIUTUYECKOH IMMOBEPXHOCTH.

53. Cucrema KaTalUTHYECKOTO COKUTAHHS, COAepKalnas OnuH MM Oosee peakTopoB IO II.

45.
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POPMYVYJIA H30BPETEHUA

¢ U3MEHEeHHsIMH coryiacHo ctaTbe 34(2)(b) PCT

1. Karanutnueckas KOMIO3ULMSA, COAEpKaLIas:

kaTanuzaTop okucnenus sopopona (KOB); u

KaTajau3aTop BocctaHoBieHus kucinopoaa (KBK);

IpUYeM KaTaju3aTop BBINOJHEH C BO3MOXHOCTBIO HU3KOTEMIIEPATYpHON aKTHBALUU PEAKLUU
CXKMIraHUs BOOOpPOda, U

npudeM oTHoIeHue riomany nosepxHoctu KOB k momanu nosepxHoctu KBK cocrasnser or

npumepHo 9:1 no npumepHo 4:1.

2. KaranuTudeckass KOMIIO3UIUS IO M. 1, OTIMYAIOIIASACS TEM, YTO OTHOIINEHHE IIOIIAIN

nosepxHocty KOB k mnomanu nosepxHoctu KBK cocrasisier npumepno 20:3.

3. Karanutndeckass komrozuis no n. 1 wmm 1. 2, ornuyarommasics tem, 4to KOB u KBK

MOJIYUYECHBI IMTYyTEM 3JICKTPOOCAXKACHUS.

4. Karamutndeckas xommosunusi 1o Jirodomy w3 mm. 1 — 3, oTiiMYaromasicss TeM, 4TO
KaTaJIU3aTOpP BBINOJHEH C BO3SMOKHOCTBIO aKTUBUPOBATh CKUTAHME BOAOPOAA MPU TEMITEPATYPe

Hke npumepHo 140 °C.

5. Karanutuueckass KOMIO3HIUS T10 1. 4, oTInvaromasacsa T€M, 4YTO KaTajiu3aTOp BBIIIOJHEH

C BO3MOXHOCTBIO aKTHBHUPOBATh CKUTAHUE BOAOpOna rpu Temmneparype Huke 20 °C.

6. Karamutudeckass KoMrno3unus o jrodomy u3 nm. 1 — 5, ornudaromasics tem, yro KOB

npeacTaBisieT coOol OJaropoHbIA METAILT.

7. Karanurnueckass komno3unusa no m. 6, oriaudaromasicss teMm, uyro KOB npencrasnsier

co0O0i MIATHHY WU TAJIJIaIUHN.

8. Karanurnueckass komno3unusa no m. 7, oriaudaromasicss teMm, yro KOB npencrasnsier

co0oi mayutaguii.

3AMEHSIOIIMM JTUCT
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9. Karamutndeckass komrosunus o Jrodomy u3 nm. 1 — 8, ornuyaromasicss Tem, yto KBK
MPeICTaBIsIeT COOOM keJe30, IIUHK, cepedpo, Menb, OJIOBO, OKCUABI YKa3aHHBIX 3JIEMEHTOB HJIH

KOM6I/IHaI_II/II/I YKa3aHHbIX MaTCPHUAJIOB.

10. Karanurnueckass xomnosuuus no n. 9, ornuuaromasics teMm, yto KBK npencrasnser

co00i OKCHI IBYXBAJEHTHOT'O OJIOBA.

11. Cnoco0 HaHeCEeHHUsI KaTaJTUTUYECKOH KOMIIO3ULIMH, BKJTFOUAFO LI{UH

obecniedeHue cyocTpara,

HAHECEHHE KATAINTHYECKOW KOMIIO3UIMM Ha CcyOcTpaT ¢ OOpa3oBaHMEM KaTaJIUTHUECKOH
MOBEPXHOCTH, MpPUYEM KaTaJUTHUeCKas KOMIIO3MLIUA COAEPKUT KaTallu3aTop OKHUCIIEHUs
Bonopoxna (KOB) u karanusatop BoccranoBienus kuciopona (KBK);

NpUYEM KaTaJUTHYeCKas MOBEPXHOCTb BBINOJHEHA C BO3MOXKHOCTBKO HHU3KOTEMIIEPATypHOM
aKTUBALIMU PEAKLIMU CXKUTAHUS BOLOPOAA; U

IpUYEM KaTaluTH4ecKasi MoBepXHOCTh coaepkuT ydacTok KOB u yuactok KBK, otHOLIEHHE

IJIOIIA/IeN KOTOPBIX COCTABJIAET OT npuMepHO 9:1 no npumepHo 4:1.

12. Crnoco6 mo m. 11, ornmmuaromuiicss TeM, 4TO OTHOIeHHe Iuiomann ydactka KOB k

nomanu yyactka KBK cocrasisier npumepno 20:3.

13. Crioco6 mo m. 11 wiam m. 12, OTIMYAOINMICS TEM, YTO HAHECEHHE KaTaTUTHYECKOMH

komno3umu BkmouaeT HaneceHne KOB u nanecenne KBK.

14. Cnoco06 mo 1. 13, orinuyaroruiicst tem, uro KBK HanocsT nociie Hanecenust KOB.

15. Crnoco6 mo mrobomy w3 mm 11 — 14, oTiuyaromuiicss TeM, YTO HaHECEHHe
KaTAJIMTHYECKOW KOMIO3ULIMH BKIIO4aeT snekTpoocakaeane KOB, KBK mim oboux ykazaHHBIX

KaTaJM3aTOPOB HA CyOCTpar.

16. Cnoco0 mo m. 15, OTIUYArOIIMICS TE€M, YTO HAHECEHHWE KATaJUTUYECKOH KOMIIO3ULIMH

BKJTIOUaeT sjekTpoocaxkaenne KOB Ha cyberpar.

17. Cnocob mo m. 16, OTIHYAOIIMICS TE€M, YTO HAHECEHUE KATAJUTUYECKOM KOMITO3UI[UU

BKJIFOUaeT sekrpoocaxkaenne KBK Ha cyOcrpar ¢ HanecenHpiM KOB.

3AMEHSIOIIMM JTUCT
C U3MEHEHUsIMH coriiacHo ctatbe 34(2)(b) PCT



PCT/AU2018/050895 3 WO 2019/036762

18. Croco6 mo mobomy w3 mm. 11 — 17, DONMONHHUTENHHO BKIIOYAKOIIMA HAHECEHHE
NpeAIecTBeHHHKA Ha CyOCTpaT mepel HAaHECEHWEM KaTaJIUTHYECKOW KOMITO3ULIMU, MPUYEM

yKa3aHHBIN NPEIECTBEHHUK YCHIINBAET aATre31I0 KaTAINTHUECKOW KOMIIO3ULINH K CyOCTpary.

19. Croco6 mo m. 18, OTIMYAKOLIUICS TeM, YTO MPEIIIECTBEHHUK TMPENCTaBIsAET COOOH

HHUKEJIb UJIH MEb.

20. Croco6 mo n. 18 wmm 19, oTiMYaOIUiics TeM, YTO HAHECEHHE MNPeNIIeCTBEHHUKA

BKJTFOYAET 3JICKTPOOCAKACHUE TIPEILIIECTBEHHIKA Ha CyOCTpar.

21.  Cnocob® mo mobomy u3 mm. 11 — 20, HONOJHHUTENBHO BKIIIOYAOIIUNA TEPMHUYECKYIO

00paboTKy cybcTpaTa ¢ HAHECEHHBIM KaTaJlUu3aTOPOM.

22. PeakTopHOE yCTpOICTBO, ComepIKallee:

TpyOONPOBO, COAEPKAIIU:

BXOOHOEC OTBEPCTUE AJIA MPUEMA IIEPBOTO TCKYUCTO MAaTEPHUaia U BBIXOAHOEC OTBEPCTUC,
HArpeBaTeJIbHbIN 3JIEMEHT, COSNUHEHHBIH ¢ TpyOOMpPOBOAOM, COAEpPIKAIIUI KATATUTHYECKYIO
MOBEPXHOCTh, HAa KOTOPYHO HAHCCCHA KATAJIUTHYCCKasA KOMIIO3HULHWA MJid KaTaAJIUTHYCCKOIO
CJKUT'aHMSI TOIJIMBHOM CMECH, conepmamel‘/’l TOIUIMBO W OKUCJIUTEC]Ib, MPUYECM KaTAJIUTHUYCCKAs
KOMITO3ULIMSL  COAEPXKUT  Karanusarop okucieHus Bopopoxa (KOB) wu  karamusarop
BoccTaHoByeHus kucnopona (KBK); u

KOPIYC, OKPYXKAKOIMH TPyOONPOBOA, NPHYEM KOPIYC COAEPXKUT BXOAHOE OTBEPCTHE IS
IpueMa BTOPOro TEKy4ero Marepuaia U BbIXOAHOE OTBEPCTUE;

npudeM OIWH M3 IEPBOro TEKyuero Marepualia U BTOPOrO TEKy4dero marepuana COAEp KUT
TOIUIMBHYIO CMECh, & APYroil U3 MEepBOro TEKy4ero Marepuaia U BTOPOro TEKy4ero MaTepuaia
COIEPIKHT TEINIOOOMEHHYIO Cpeny,

MpUYIEM OSHEPTHUA, BbIACIAKOIIAACA TIPU KAaTAJIUTUYCCKOM CXKUTaHHUU TOTLJIMBHOM CMECH,
nepeaeTcst TEINI00OMEHHOM cpene, U

MPpUYIEM KaTAJIUTHYCCKAasd KOMIIO3ULUA BbIMIOJIHCHA C€ BO3MOXHOCTBIO CHHWXXCHHUA OSHEPIUU
AKTHUBALIMHU CXKHUI'aHUA TOTLTUBHOI CMECH, B PE3YJILTATC YEro pCaKUusa MPOTEKACT MPU HU3ZKHUX

TEeMIIepaTypax.
23. Peaktop mo nm. 22, OTAMYAKOIIMICA TE€M, YTO TOIUIMBHAS CMECH COAEPKUT BOAOPOA U

KUCJIOPOXI.

3AMEHSIOIIMM JTUCT
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24, Peaktop mo n. 23, OTAMYAOIIMICS T€M, YTO TOIUIMBHAA CMECh COCTOMT M3 BOAOPOAA U
KHUCJIOpOAa.
25. Peaxtop no srobomy u3 nn. 22 — 24, AOMOJHUTENBHO CONEPIKALIUi pacpeneTuTeNb s

pacnpenciacHus TOIJIUBHOM CMECH BOJIH3H Harpe€BaTCJIbHOT'O OJICMCHTA.

26. Peaxtop no nmobomy u3 . 22 — 25, OTIUYaIOIUNACS TEM, YTO HarpeBaTeNIbHbIN 3JIEMEHT
NOTIOJIHUTEJIbHO CONEPIKUT IO MEHbIIeH Mepe OmHO pedpo, W MO MEHbIIEH Mepe 4YacThb

KaTaJIUTUYECKON MOBEPXHOCTH HAXOAUTCS HA YKa3aHHOM IO MEHbIIEH Mepe OHOM pedpe.

27. PeaktopHOE yCTpOICTBO, ComepIKallee:
HarpeBaTe/IbHbIA 3JIEMEHT, COJAEpP KALIMH MHOXKECTBO [UIACTHH, MNpPUYEM Kak[asi IJIACTHHA
COZIEPIKUT KaTaJUTHYECKYIO MMOBEPXHOCTh, HA KOTOPYIO HAHECEHA KATATUTUYECKasi KOMITO3ULIUS
IUIsl KaTaJUTHYECKOrO CXKUTAHHs TOIJIMBA, COAEpIKAllas KaTajiu3aTop OKHCIEHHsS BOIOPOAA
(KOB) u xatanuszarop BoccranosneHus kuciopoaa (KBK); u
TpyOOIpPOBOA, HAXOMASAIIMICS B KOHTAKTE C YKa3aHHBIM MHOKECTBOM IUIACTHH, MPHYEM

TPyOONPOBOJ COACPIKUT:

BXOJIHOE€ OTBEPCTHUE IS IPHEeMa TEIIOOOMEHHOM Cpeibl, 1

BBIXOJIHO€ OTBEPCTHUE; U
KOPIYC, OKPY>KaroIIUH TPyOONPOBOZ M HArpPeBATENbHBIN HJIEMEHT, TPUUEM KOPIYC COIAEPIKUT
OIIMH HJTH 00JIee BXOIHBIX OTBEPCTUH ISl IPHEMa TOILIMBA U OKUCIIHTEIS,
NpUYeM SHEPrusi, BbIICISIOIIAsCS NPU KATAJIUTHYECKOM CXKUTAHUHM TOIUIMBA, MEepenaeTcs
TETIO00OMEHHOM cpene; U
NpUYEM KaTaJIUTHYECKash KOMITO3HMLIUSI BBITIOJHEHA C BO3MOKHOCTBIO CHIDKEHUS SHEPTHU

AKTUBAILIUU CKUTaHUA TOIUIMBA, B PE3YJIbTATE YE€TO YKa3daHHaA peaKlusa NPOTEKACT IMPU HU3KHUX

TeMrepaTrypax.
28. Peaktop o . 27, OTJIMYAIOLIUICS TeM, YTO MHOKECTBO IJIACTUH COOPAHO B CTOIIKY.
29. Peaktop mo m. 28, OTIMYAIOIMIACA TeM, YTO OJHA WK OOJiee M3 MHOXKECTBA IJIACTUH

SIBJISTFOTCS TOpPUPOBAHHBIMH.

30. Peaxtop mo modomy u3 mi. 27 — 29, OTANYaomuics TeM, YT0 TPyOOIPOBOA PaCIIOIOKEeH

MEXAY ABYyMs COCCAHHUMU IJIACTUHAMU.
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31.  Peakrop mo m. 30, OTIHUAIOIIUICS TEM, YTO TPyOOMPOBO PACIIOIONKEH BOIHOOOPA3HO

MEXAY ABYyMs: COCCAHHUMU IJIACTUHAMU.

32. Peakrop mo moOomy u3 mm. 27 — 31, IONONHUTENBHO COAEPKAIIMN TMPOCBET WU
yrinyOneHue B 00JacTH KOHTAKTa MEXIy IBYMs COCEAHHUMH IUIACTUHAMH, MPHYEM YKa3aHHbIA

IPOCBET WK yIiIyOseHne MpeiHa3HaYeHbI IS pa3MeLeHus TpyOOoIpoBoaa.

33. Peaktop no mobomy u3 mm. 27 — 31, OTIMYAIOIIUNACS T€M, YTO COCEIHUE IJIACTHHbI

paszeneHbl Mexay coOOW MPU MOMOIIU COETUHUTEBHOTO 3JIEMEHTA.

34. PeakTop no n. 33, OTIMYAIOIIMICS TEM, YTO COEAUHUTENIbHBIN 3JIEMEHT UMEET MPOCBET

WM yrayOsieHue UIst pa3MereHns TpyoonpoBoaa.

35. Peakrop no mobomy u3 mm. 27 — 34, copeprkalimii MoJOCThb ISt COKUTAHUS MEKIY ABYMS

COCCIHHUMU IIJIACTHHAMU.

36. Peaktop mo m. 35, ZOMONHUTENBHO COMEpsKAIINI OUH Uk OoJjiee pacrpeneauTeneii as

pacnpeacacHus TOINIMBA U OKUCIUTEIS B MMOJIOCTD AJIA COKUTaHUSA BOJIM3U MHOKECTBA TIACTHH.

37. Peaktrop mo m. 36, omiuuarommiics TeMm, YTO OAMH Wi Oojiee pacmpenenurese
BKJIFOUAKOT NEPBbII pacHpenenuTesb sl pacHpeneNeHns TOIUIMBA U BTOPOM paclpeneauTelb

U pacrIpe€aCICHUA OKUCTUTEIIA.

38. Peakrop mo n. 37, oTiuMyaromuiics Te€M, YTO CMELIMBAHUE TOMNJMBA U OKHUCIUTENS

MPOUCXOOUT B IMOJIOCTU AJIA CXKUT'aHHA.

39. Peaktop mo mrobomy w3 mm. 22 — 38, OTIMYAIOMIUICS TeM, YTO KaTaJIuTHYeCKas
noBepxHOCTh coaepkuT ydactok KOB u yuacrok KBK, ortHomenue miomazneit KOTOPBIX

cocTaBiisieT OT npumepHo 9:1 no npumepHo 4:1.

40. Peaxtop mo n. 39, ornuyaromuiicss TeM, 4TO OTHouleHHe mioufaau ydactka KOB k

nnomanu yyactka KBK cocrasisier mpumepno 20:3.

41. Peakrop mo mobomy u3 mm. 22 — 40, ZONOJHUTENBHO COAEPIKALINN MpeIBaPUTEIbHbINA

HarpeBaTelib, PACIOIOKEHHBIN BBIIIE PEAKTOPA MO TEXHOJIOTHYECKON LENOYKe U HAXOAALIUICS
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B TEPMHYECKOM KOHTAKT€ C PEAKTOPOM, AJISI MPEABAPUTEIBHOIO HAarpeBaHUs TEIUIOOOMEHHOM

Cp€Abl Ui TOTIJIUBHOM CMECH.

42. Peakrop mo moOomy u3 mm. 22 — 41, OTIHMYAIOLINIACA TE€M, YTO TEINIOOOMEHHasi cpena

COZIEPIKUT BOAY.

43. Peaktop mo m. 42, oTiMuarOLIUNCS TeM, YTO Iepenava >HEPruu BOAE MNPUBOAUT K

UCrapeHuto ¢ 00pa3oBaHUEM Mapa.

44. Peaktop no mobomy u3 mi. 22 — 43, OTIUYAIOIIUNICS TEM, YTO HarpEBATENIbHBIN 3JIEMEHT

ABJISIETCA MOAYJIbHBIM.

45. Criocob HarpeBaHwUsl TEMJIOOOMEHHOH CpeIbl, BKIFOYAFOIIIHIA;

nogavy TOIUIMBAa W OKHCJIIMTEIA B KaTaJIUTHYECKUN PE€aKTOop, COI[ep}KaH_II/Iﬁ KaTAJIUTUYECKUU
HArpeBaTENIbHBIA  3JIEMEHT, COMAEpKAIUi KATAIUTHYECKYIO ITOBEPXHOCTb, COIEPIKAILYIO
katann3atop okucieHus sogopona (KOB) u xaranmsarop Boccranosienus kuciopona (KBK),
MNpUYIEM KaTAJIUTUYCCKAsA TMOBEPXHOCTb BbBIIIOJHECHA C BO3MOKHOCTBIO CHMIXKCHHUS JSHEPIUU
AKTHUBALIUU CXKUT'aHUA TOILIMBHOU CMECH, B PE3YJIbTATE HECTrO CXKUTAHUE MPOTCKACT IIPHU HU3KUX
TeMIiepaTypax;

KaTaJIUTUYECKOE CXKUTaHHUE TOITUBHOM CMECH Ha KaTATMTHYECKON MOBEPXHOCTH, U

nepenady Terula, BBIIENSIOLIErocst PU KaTaJIUTHUECKOM CXKUTaHUH, TETNIOOOMEHHOH cpene.

46. Cnoco6 mo m. 45, ommyaromuiics Tem, uro KOB u KBK mnpucyrctyror Ha
KaTAJIMTUYECKON MOBEPXHOCTU NPHU OTHOUIEHUH IUIOIIAJEH MOBEPXHOCTH OT mpuMepHO 9:1 1o

npumepHo 4:1.

47. Crnoco®6 mo m. 46, ormmyaromuiics Tem, uro KOB u KBK mnpucyrcTtyror Ha

KaTAIUTUYECKON MOBEPXHOCTH NP OTHOLIEHHUH IUIOLIAAEH MOBEPXHOCTH NpuMepHO 20:3.

48.  Cnocob mo mobomy u3 mm. 45 — 47, OTAMYArOIIUIACS TeM, YTO TOIUIUBO INPENCTABISET

co00ii BOIOPOI, ¥ OKUCITHTENb TIPEICTABIISIET COOOM KUCIOPO.

49. Crioco6 no mrobomy u3 mimn. 45 — 48, oTaHYaro MUiCs TeM, 4TO KaTaTUTHYECKOE CIKUTAHHe

MNPOTEKACT MMPU JABJICHUN HUXKE aTMOC(l)epHOFO JaBJICHUA.
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50. Karanutuueckass kamepa CKUTaHUS, COAEpKalas KaTAIUTHUYECKYH) IOBEPXHOCTD,
COZEPIKALIYI0 KaTAIUTHUECKYI0 KOMITO3ULMIO 1O JEoOoMy u3 nm. 1 — 10, win NoJy4eHHYIo 1o

crioco0y mo jrodomy u3 m. 11 —21.

51. Cnocob KaTaJuTUYeCKOTrO CXKUTAHHUS TOTUTUBHON CMECH, BKITOYAKOIIUH:
NoJjavy TOTUTUBA M OKUCIIUTENISI B KATATUTHUYECKYIO0 KaMepy Cropanusi no m. 40 Ui B peakTop 1o
arobomy u3 mm. 22 —43; u

KaTaJIUTHUYECKOE CXKUT'aHHUE HOHy‘{eHHOfI TOIUIMBHOM CMECH Ha KaTAJIMTUYECKOM TMMOBEPXHOCTH.

52. Cucrema KaTaJUTUYECKOTO CXKMTAHMS, COIEplKallas OAMH WM Oojiee peakTopoB IO II.

44.
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