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B CKOPOCTHBIX IIOTOKAaX KaBUTHPYEMOH >XHIKOCTH B THUAPOAMHAMHUYECKHUX CTPYHWHBIX ammaparax.
TexHnueckuid pe3yabTaT OT HCHONB30BAHUS IPEUIAraeMoro M300pETCHUS 3aKIIOYACTCS B CO3JAHUH
BBICOKOI((EKTUBHOTO CHOCO0a MOIY4YEHHsI BOIOPO/Ia ITyTEM aKTHBAIIMK MOBEPXHOCTH METAJUTHYECKOTO
AIFOMUHUS BBICOKOCKOPOCTHBIM ITOTOKOM BOJIBI B PEKHMME KaBUTAIMU C TeHepaluell TEeIUIOBOH SHepruu
B CIICI[MATBHOM THIPOJMHAMHYECKOM YCTPOICTBE, YTO MO3BOJISIET OMYIUTh BOJOPO] BHICOKOI YHCTOTHI
TP MUHUMAJIBHBIX 3aTparax Ha ero peanuzammio. [locie co3nanus KaBUTaMOHHOTO ITOTOKA TPOU3BOIST
pacmblIeHre 00pa30BaBIIErOcs MOTOKA B JOIOIHUTENbHOH KaBUTALMOHHOH KaMepe ¢ MOCIEAYHOMIUM
TOPMOXXEHHEM O00pPa30BaBIIErocs IOTOKA C ITOMOMIBIO Pa3sMEIIEHHOTO IO IIyTH JBIDKCHUS MOTOKa
AIIOMUHHUEBOIO OTpakaTelsl C aKTUBUPOBAHHOM MOBEPXHOCTBIO, IOCIE YEro U3 OTPAXKEHHOIO OT
AJIFOMHHUEBOTO OTpa)kaTels MOTOKa apOBO3AYIIHON CMECH OTAEISAIOT BOAOPO/ B a30THOM JIOBYIIIKE.
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MIIK C01B 3/00, 3/10

KABUTATITMOHHBINA CIIOCOB TEHEPATINHN BOJIOPOJIA B
INOTOKAX BO/ibI

HN300peTenne OTHOCHTCS K AMIOMOBOAOPOJHOH TEXHOJNOTHH IOIYYCHUSA
KOJIOTUYECKHU GUCTOTO BOJAOPOA B CKOPOCTHRIX TOTOKAX KABUTHPYEMOM JKHIAKOCTH
B TH/IPOIMHAMHUYECCKUX CTPYHHBIX aniapaTax.

CymecTByioT CIOCOOLI TIOJyYeHUA BOJOpPOA u3 Pa3IUYHBIX
MUHEpaJOCHIPEEBEIX pecypcoB (TakuX, Kak yroibs, HedTh, NpHPOAHBI Taz) ¢
IPUMEHEHUEM HH3KO- U BBICOKOIHEPTETUYECKUX BHUJOB BO2AcHCTBUA Ha
peakiuonnyio cpeay /lllnunepaitn 3.3., Mansonenxo CII., Kynemos T'.T.
Beeanenue B BoJiopoAHYIO 3HEpreTUKY. M.: DHeproaromMuzaat, 1984. — 264 C./.

Hzpecten cmocod nmomyuenus sogopoaa mo [lat.P® Ne2191742, MIIK CC1B
3/00, 3/10, ony6n. 27.10.2002 1., TIpd KOTOPOM BOAOPO] TOIYYAaIOT U3 BOJAAHOTO
nmapa nIyréM €ro KOHBEPCHH B Cpejie pacKali€HHOTO B BBLICOKOBOJLTHOM pazpiaje
TEXHUUYECKOTO jKeJe3a, KOTOPBIH 3aTeM IOABEpraioT ABYXCTaJUHHOMY OCYIICHUIO U
cOoOpy B HHTEpPMETAIUTH/HBIC KOMIIPEMATOPHI, JIOBOJAINHE BOJOPOA JO BRICOKOH
CTEIICHH YHCTOTEL.

HepoctatkoM ciiocoba sSBIAETCS BRICOKAA SHEPrOEMKOCTE IIpoliecca.

Hzpecten cmocod nomyuennsa Bojgopoza mo Ilat.PO Ne2466927, MIIK CC1B
3/10, omy6n. 8 B Ne32, 2012 r., B COOTBETCTBHH C KOTOPHIM IIPOUIBOAAT
IMUKITHIECKOE OKUCIICHHE TIOPOIIIKAa METAJUIHISCKOTO BOIh(paMa BOIHEIM TTapoM,
MOCJE 9ero BOCCTAHABIMBAIOT IO MeTalula npu Temueparype 950°C-1200°C c
MOMOIIBIO CUHTE3a Ta3a npu Aasienuu 0,1 Mlla.

K nemocTtatkaM m3BecTHOTO ciiocoO0a oTHocATcd HH3KaA »PPeXKTUBHOCTh U
CIOKHOCTS alllapaTypHOH pealuzaiiiy ciiocooa.

HapecTen criocod MolydeHHs BOAOPO/Ia C MOMOIIBI0 INIa3MEHHOTO TeHepaTopa
o Ilat.P® Ne2440925, MIIK CCIB 3/10, CO1F 7/42, onyon. 8 B Ne3, 2012 1.,
Opyd KOTOPOM B KadecTBE IUIa3MO00pa3yIoIero BEINECTBa UCHOMB3YIOT Hap HUIH
HapOIIPOBOAAINYIO cMech. B 007acTh JIyTH HOJAIOT AMOMUHUCBHIH NPYTOK H
MONYYEHHYIO CMECh BOJOPO/Ia M MEIKOAUCIICPCHBIX YacTHI[ OKCH/Ia alIOMUHHA
OCKJAIOT B BOJC JJIA OTACICHUA YUCTOTO BOAOPO/IA.

HegoctaTkaMu H3BeCTHOTO CIioco0a ABIAIOTCA TEXHOIOTHYIECKAA CIOMKHOCTL
U 3HAUUTEIRHEIC JHEPTO3aTpaTsl Ha pealuzai{uio crocooa.

HzeecTen cnoco® NOMYYCHHS THAPOKCHJIOB WU OKCHJIOB AalIOMHHUA U
Bojgopoxa no [Tat.P® Ne2223221, MIIK CO1F 7/42, CG1B 3/10, oniyon. 10.02.2004



2

T., IpU KOTOPOM CYCHEH3UIO MEIKOUCIICPCHOTO MOPOITKOOOPa3HOTO aIOMUHUS B
BOJI€ HEMPEPHIBHO TIOJIAI0T B PEaKTOP BHICOKOTO JABISHHUA, [IOCIE 9ETO CYCIEHIHIO
HOPOINKOOOpazHOTO aMIOMHHUA PacHbULMOT NIPU JHaMeTpe Kanelb He Gonee 100
MKM B Bojie nipu temueparype 220°C-900°C u garnennu 20MIla-40MIIa.

K Henmocratkam mu3BecTHOTO crnocoba oTHocATcA HuU3kad 3¢deKTUBHOCTE U
3HAYUTENBHBIE 3HEPTO3aTPaThl Ha €T0 Pealli3aliuio.

Hzpecten crmocod nonyuenus sogopoja 1o Ilat.PD Ne2524391, MIIK C01B
3/10, onyon. 8 B Ne21, 2014 1., npa XOTopoM aTiOMUAHHM B BHC HAHOHOPOIIKA
ICEBAOCKIKAECTCH TOTOKOM CXKaTOTo HHEPTHOTO Ta3za ¢ JalbHEHIIUM ero
B3aHMOJICHCTBUEM C BOJAHBIM apOM C CO3/[aHHEM YCIOBHI JUIS BOCILIAMEHEHUA U
TOpeHUA alIOMHUHUSA B BOJAHOM Iapy /A NOIy9YeHHS BBICOKHX TeMIiepaTyp
razudukauy HaHOYACTHI[ AMIOMHUHUA U 00pa3zoBaHus Ta30BoH peakIMOHHONH cMecH
C BO3MOXHOCTBIO IIPOTEKAaHHA B HeH BRICOKOTEMIIEPAaTYpHOTO CHHTE3a C
JlallbHEHIITUM TIOTYYEHHEM BOAOPO/A.

K nepocTaTkam u3BecTHOTo crocoba OTHOCATCA BEICOKAS TPYAOEMKOCTH B
CBS3U C €I0 MHOTOCTaJUITHOCTHIO.

Haubonee Onu3kuM mo TeXHuUecKol CYITHOCTH K TpeAllaracMOMY SBISACTCA
KaBHTAIlHOHHBIN CIIOCOO TeHepalud Bojopoja B MmoTrokax Boasl /barpos B.B.,
I'pador J.IO., Jlecator A.B. u ap. Dxonorudeckn Oe30TacHBI KaBHTAI[HOHHEBII
coco® TeHepallid BoJOpoZa B IIOTOKAX BOJABI C BO3HUKHOBEHHEM cliabo
HOHH3UpOBaHHOH IUTa3Mel. «be3omacHocTs B TexHOochepe», NeS (ceHTAOpS-
OKTAOPE), 2013 1., ¢.21-24/. JlaHHOE TEXHUYECKOE PEIICHNE IPHHATO 3a IPOTOTHUII
K IIpeJularacMoMy.

HenoctaTkamMu U3BECTHOTO crioco0a ABIAIOTCA HU3KAM MPOU3IBOAUTEILHOCTE
MONYYEeHUA BOJIOPO/Ia, a Takke OOIBIIHE 3aTpaThl HA €ro pealld3alldio B CRA3U C
He0OXOIUMOCTRIO HCITOIB30BAHNA JIOPOTHX KaTalu3aTOPOB.

3ajadedf, Ha pelleHHE KOTOpoH HapaRIEHO IpejaliaTacMoe H300peTeHUE,
ABIACTCA HEOOXOJAUMOCTh CO3ZJaHUA aNLTECPHATUBHOTO BRICOKO3MPEKTHBHOTO
crioco0a MoIydeHus BoJA0po/Ia.

Texnudeckuil pe3ynsTaT OT HCHOIL3IOBAHUA NpeAllaTaeMOT0 H300peTeHUs
3aKHOYaeTCd B CO3JaHuH Beicoko’dexTuBHOTO criocoba ToydeHuA BOjopoia
IyTEM aKTHBAallMU [OBEPXHOCTUH METAIUIMYECKOTO alIOMUHHSA BEICOKOCKOPOCTHBIM
IIOTOKOM BOJABI B PpPEKUME KaBHTallHM C TEHepallHell TeIUIOBOH 3HEPTHH B
CHEHUANBHOM THUJIPOAUHAMUYECKOM YCTPOHCTBE, 9YIO IIO3BONAET IIONYYUThH
BOJOPOJ BRICOKOH YHCTOTHI IPH MHUHUMAIIBHEIX 3aTpaTaX Ha €T0 peallH3aifHio.

YxazaHHBIH TEXHUYECKUH pe3ylbTaT JoCTUTaeTcd 3a c4€T TOro, YTO B
KaBUTAIMOHHOM crioco0e TeHepallid BoJOpojla B TOTOKAX BOJBI, BKIIOYAIOIEM



CO37IaHHE KABUTAIHOHHOTO HOTOKA JKUKOCTH B KaBHUTAIHOHHOW Kamepe, mocie
CO37IaHUA KAaBHTAIIHOHHOTO ITOTOKA TIPOHM3BOJAT paclbUIeHUE 00pa3oBaBIIErocs
HOTOKA B JIOTONHUTESIBHOH KaBUTAIIMOHHON KaMepe C  IIOCIEIYIOITHM
TOPMOXKEHHEM 0Opa30BaBIIerocs IOTOKA C ITOMOINBIO Pa3MEIHNEHHOTO IO ITyTH
JIBIDKCHUSA [TOTOKA AMFOMIHUEBOT'O OTPaKaTelsd ¢ aKTHBHPOBAHHOH TOBEPXHOCTHIO,
TOoClIe Wero W3 OTPaKEHHOTO OT aMOMHHHCBOTO OTpa)karTelns NOTOKa
TTAPOBO3AYITHOH CMECH OTACIMIOT BOAOPO/I.

HNzo0peTenue AONOTHUTENHHO WLTIOCTPHPOBaHO, T/ie Ha ¢ur.l m3obpaskeHa
CXeMa YCTAaHOBKH JUIA pealli3ailiy IPeUIOKEHHOTO criocoda.

B cooTBeTcTBUHM ¢ IpelIaTaeMbIM CIIOCOOOM CO3/Iat0T KaBUTAIIMOHHAIH IIOTOK
KUJKOCTH B MEPBOH KaBUTAIIMOHHOW KaMepe, a Iocie CO3/JaHud KaBHTAIIHOHHOTO
TMOTOKA TIPOM3BOAAT PAcHBUICHHE OOpa30BaBINETOCA TMOTOKA B JIOMONHHATEITHHOH
KaBUTAI[HOHHOH KaMepe ¢ TIOCIEAYIONHM TOPMOKEHHEM 00pa30BaBIerocs moToxKa
C TOMOINGI0 Pa3zMEIIEHHOTO 0O TYTH JBWKCHUA IIOTOKa aJIOMUHHEBOTO
OTpakaTelll ¢ aKTHBHPOBAHHOH TMOBEPXHOCTHIO, IOCIE YETO U3 OTPaXEHHOTO OT
AMFOMHUHUEBOT'O OTPaXKaTeNs TTOTOKA IAPOBO3YIMHON CMECH OTACIIIOT BOJOPO/I.

IIpumep peann3anuu cmocoba

Boga wma  cnabGoxomnenTpupoBaHHsii  pactRop  (0,5-1,09%  macc)
KaycTHyeckoli CoJlbl IOJIaloT B KaBuTaTop | (IEpBYI0 KaBUTAaITHOHHYIO KaMepy).
Oo0pazoBanHy0 Taz0(ITapoPKUIKOCTHYIO CMECh IOJIAI0T B JOINOTHHTEIBHYIO
KaBUTAI[HOHAYIO KaMepy 2, B KOTOpol MPOU3BOAAT paclbLICHHUE TTOTOKA.

[Ipn BeiXome w3 KaMepsl 2 Tapo(Ta3opKUAKOCTHAA CMECh Ha OOIBIIOH
CKOPOCTH y/lapAeTcsa O IIOBEPXHOCTH AlTOMUHHEBOTO OTpaskaTells 3, B pe3yisTaTe
Yero MPOUCXOANT 00pa3oBaHue B OOIBIIIOM KOITHYECTBE MOJCKYIISPHOTO BOAOPOIA.
[Ipoucxogur 5To0 3a CUYET pacTBOPSHUA OKHCHOH TIIEHKM aFOMUHHA C
MOCTICAYIONIHM B3anMO/JICHCTBUEM AaTIOMHHHS C aKTHBHPOBAHHBIMH YacTHIIAMU
napo(raz3o pKUAKOCTHOH cMecH Boisl. O003HAYCHO: 1103.4 — HAalIpaBRJICHUE ABWKCHIA
MOTOKA B KaBUTAI[HOHHKIX KaMepax; 1103.5 — HalpaBJIeHHE JIBIJKCHUASA OTPaKEHHOTO
HOTOKA.

CozaHue 3HAKONECPEMEHHBIX NEPeNajoB JaBleHUA C oOpa3oBaHHEM 30H
KaBUTAIlAU C MOCHESAYIONUM HUX JIBIJKCHHEM B PEXXUME PacibLICHUA B CTPYHHOMH
KaMepe, a TakKe JONOIHUTEIHFHOE UCITOTh30BaHNEe ATIOMIHUCBOTO OTpaXKaTeld Ha
TTYTH JIBIDKEHUA TOTOKA HHTCHCHPHIIUPYIOT Ipoliece oOpa3oBaHusa MOICKYIAPHOTO
BOJIOPO/ia Ha MIOBEPXHOCTH AIFIOMUHUESBOTO OTPasKaTeIIA.

[NomyyeHHSIH BOAOPO] OTACIAIOT OT NAapo(Ta30)BO3AYIITHON CMECH a30THRIMH

JIOBYIIIKAMH. HpH TOM TIpOHUCXOAHT EKpPHUCTAINIH3AIHA ITapoB  BOALL  IIpH
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TeMIiepaType JKUJIKOTO a30Ta, a OT/ACIMBIIHNCA BOAOPO; HaKaIlIMBaloT B dalioHaX-
HaKOTUTEIAX.

Cnoco® npocT B peamuzaiiuyi. DHEpPro- U KaldTallbHBIE 3aTpaThl Ha €ro
peanu3auio MUHUMAILHEL

[IpeanoxxeHHBIM CIIOCOOOM BOIOPO] MOMKHO TOyYaTh U3 Ti000T0 BH/Ia CHIPHA,
B TOM 9HUCIIE, H3 COJIepKallluX aliOMUHUN TeXHOTEHHBIX OTXOJ0B.



DPOPMYJIA H30OBPETEHHU A

KapuTanioHHSIH cmmoco0® TeHepalliid  BoOAOpoJa B IIOTOKaX  BOJEI,
BIUIFOYAIOINUI CO3JaHHe KaBHTAIIHOHHOTO IIOTOKA JKHAKOCTH B KaBUTAIMOHHOI
KaMepe, OTIII/I‘IAIOH_[I/]fIC}I TeM, YTO ITOC]Ie CO3JaHnd KaBUTAIMOHHOTO IIOTOKA
IPOU3BOAT  PaclblICHHE OOpazoBaBIICTOCS TIOTOKAa B JIOTIOMHUTEILHOH
KAaBUTAIIHOHHON KaMepe ¢ ITOCISAYIONHM TOPMOKEHHEM 00pazoBaBIIerocs oToka
C IOMOIIBI pa3sMEIEHHOTO IO NYTH JBIDKCHHUA IIOTOKa aIOMHHHEBOTO
OTpakaTeld ¢ aKTUBHPOBAHHOU MOBEPXHOCTHIO, INMOCIE YE€T0 U3 OTPaXEHHOTO OT
aIOMUHUEBOTO OTpaXkaTelA IMOTOKA MapOBO3YITHON CMECH OTACIAIOT BOJOPOH B
a30THOU IIOBYIIIKE.



KABHUTAIIMOHHBIIA CNIOCOB TEHEPALINHA
BOJOPO/JA B ITOTOKAX BO/1bI

dur.1



OTYET O IATEHTHOM ITOUCKE HoMmep eBpaszuiickoif 3asBKH:

craths 15(3) EATIK 1 nipaBiio 42 ITaTeHTHOI HHCTPYKIIMH K
( ® ens Y 202490993
A. KITACCUOUKALMA TTPEAMETA M30BPETEHUS:
MIIK: CTIK:
CO0IB 3/04 (2006.01) CO01B 3/04
CO0IB 3/06 (2006.01) C01B 3/06
B01J 19/00 (2006.01) B01J 19/008
CO2F 1/34 (2023.01) CO02F 1/34

b. OBJIACTD ITOMCKA:

CO1B 3/00, BO1J 19/00, CO2F 1/00

DnekTpoHHAs 0a3a JJAHHPBIX, UCTIONB30BABITIAsICS TP IIOUCKE (Ha3BaHHUE Gasbl U, €CIIU BO3MOXKHO, UCIIOB3Y €Mble ITOMCKOBBIE TEPMUHBI)
Espacenet, EAPATIS, WIPO Patentscope

B. JOKYMEHTEI, CUMTAIOINUECSH PEJIEBAHTHBIMM

[IPEJIIPUSITHE BOJII'OJJOHCKIA IIEHTP BCEPOCCHUACKOI'O
HAYYHO-UCCIEJIOBATEJILCKOI'O U TTPOEKTHO-KOHCTPYKTOPCKOI'O
IMTHCTUTYTA ATOMHOI'O DHEPTETUYECKOI'O MATTIMHOCTPOEHNS (BI
BHITMAM)) 2005-08-10

c.6ctp. 9-c. 7ctp. 3, dur. 1

[Kareropus* CCBUIKM Ha JIOKYMEHTHI ¢ YKa3aHUEM, IJIe 3T0 BO3MOXKHO, PEICBAHTHBIX YacTel OTHOCHTCS K IIYHKTY No

A WO 2002046092 A1 (SAVRADIMS, SERGEIS) 2002-06-13 1
c.7ctp.2-c.9ctp. 18

A [US 6719817 Bl (DANIEL J MARIN;) 2004-04-13 !
KO8 cTp. 22 - K019 c1p. 36

A WO 2015005921 Al (BALAKIRYAN, KONSTANTIN u zp.) 2015-01-15 1
c. 11 ctp. 28 -c. 16 cTp. 37

A [RU 94037399 Al (POCCHUMCKIMI HAYYHBIN ITEHTP "KYPYATOBCKHIA 1
THCTUTYT") 1996-08-27
c.lctp.25-c.lctp. 53,c.2 ctp. 16 -¢.2 crp. 31

A [RU 2258028 C1 (I'OCYJIAPCTBEHHOE YHUTAPHOE JIOYEPHEE 1

I:I TTIOCJIEAYIOIUE TOKYMEHTHI YKa3aHbI B ITPO JOJKEHUN rpa(bm

H T

* OcoOble KaTeTOPHH CCHUIOTHBIX JOKYMEHTOB:

«A» - TOKYMEHT, OLpe/eiAIouil 00Ul ypOBeHb TeXHUKH

«D» - TOKyMeHT, NIpHUBeACHHBIN B eBpa3uiickoil 3asBke

«E» - 6oJiee paHHUH TOKYMEHT, HO OIyOIMKOBAHHBLIN Ha ATy HOJadH
€Bpa3HicKOH 3asiBKU WM IIOCHIe Hee

«O» - TOKYMEHT, OTHOCSIIHHICSA K YCTHOMY PacKpPBITHIO, SKCIIOHHPOBAHUIO

"P" - TOKyMEHT, OIyGIUKOBAHHBIN JIO JIAThI HOJIAUH €BPA3HICKON 3a5BKH,
HO TOCJIC JaThl HCTIPANIUBACMOTO MpUopuTeTa”

TOHU XKe KaTeropuu

«T» - Goslee MO3AHUN JOKYMEHT, OIyOIHKOBAHHBIN MOC)Ie JaThl IPHOPUTETA H NIPH-
BeJIeHHBIH JUIS1 HOHUMAHHUS H300pSTeHHSI

|« X» - JOKYMEHT, HMeIoIUH HanGosiee GIM3K0e OTHOMEHHE K IIpeIMeTy IIOHcKa,
MOPOYAN[HH HOBU3HY HIIH H300peTaTeNIbCKUH YPOBEHb, B3SITHIH B OTASILHOCTH

«Y» - TOKYMeHT, UMeIoIUH HanGosiee GIM3K0e OTHOMCHHE K IIpeIMeTy IIOHUcKa,
MOpOYaI[UH H300peTaTeNLCKHH YpOBeHb B COUCTAHHH ¢ JPYTUMH JOKyMEHTAMH

«&» - TOKYMEHT, SIBJITIOMIMHCS TaTCHTOM-aHaJIOTOM
«L» - TOKYMEHT, IPUBEACHHBIN B IPYTUX IEIIX

JlaTa mpoBeieHus TaTeHTHOT O Torcka: 02 aBrycra 2024 (02.08.2024)
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