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JKENIE3HBIX M MapraHieBblx pyd. CucTeMa COIepXHUT 3arpy30uHblif OyHKep, Cymuinky Bentypw,
MEPBbIM LUKIOHHBIN MOAOIPEBaTENb, BTOPOM LIMKIOHHBIM MOAOrpeBareib, M€4b U CyCIIEH3MOHHOIO
o0>kHra ¢ TIperBapUTEIbHBIM OKHCICHHEM, NUKIOHHBIH HMWIMHIP TEPMHUYCCKON CEemapalyd, meyb s
CYCIIEH3UOHHOTO M BOCCTQHOBHUTEIBHOTO OOXKHMIa, HAKOMMTENbHBIH OyHKep, IpOOHMIIKY, MarHUTHBIH
PYIOOTOETUTENs W BBITSDKHONH BeHTHIATOP. Croco® CyCcreH3MOHHOTO OOXHra BKIIOYaeT B ceOs
cienyronye 3tanbl: (1) BBITOIHAIOT IpoOJICHHE JKeNEe3HBIX M MapraHIeBBIX pyn; (2) OCYIIEeCTBISIOT
TPAHCHOPTUPOBKY Py B CyHmMIKy Bentypu; (3) 3amycKkaroT BBITSDKHOM BEHTHIISITOP M CMELIMBAIOT
TOPIOUUH ra3 B Cymmike BeHTypH ¢ NbUIEBUAHBIMH pyJaMu AT YOAJICHUS aJcoOpOMpYyIOIIEH BOIbI;
(4) obecrnieunBarOT MOCTYIUICHHE MOJYYCHHBIX TBEPABIX MarepHajoB B Iedyb JUIS CYCHEH3MOHHOTO
o0>KHra ¢ HpenBapUTENbHBIM OKHUCICHHEM TOCHe MPEABAPUTEIBHOTO HarpeBa ¢ MOMOILIBIO MEPBOTO U
BTOPOTO IMKJIOHHBIX MOAOTpeBareleil; (5) o0eceunBaoT MOCTYIUIEHHE TOyYEHHOTO ra3a B Me4b A
CYCIIEH3MOHHOTO ¥ BOCCTAHOBHUTEIHEHOTO 00KNTa Yepe3 MUKJIOHHBIN MIMH/P TEPMUIECKOH cenaparum;
(6) BBIMOJMHSIOT CYCIEH3MOHHBIM M BOCCTaHOBUTENBHBIN oOxur mpu temmeparype 500-650°C; (7)
00ecIeunBaroT MMOCTYIIEHHE [TOTYYE€HHOTO BOCCTAHOBUTEIHHOTO MIJJAKOBOTO MOPOIIKA B HAKOIMUTEIIbHBIH
OyHKep Uepe3 TPH OXJKMAIOMNX IHMKIOHHBIX HWIMHAPA; ¥ (8) OCYIIECTBIAIOT H3MENBYCHHE U
MarHuTHylo cemnapanuio. CucremMa W croco0, pacKpbIThle B HACTOSIIEM H300peTeHHH, 00anaroT
Oomee BBICOKOH 3P (GEKTHBHOCTHIO TEINIO- W MAaccOoOOMEeHa, MEHBIIUM MOTPEOJIEHHEeM SHEpPTHH,
OonpIIe MPUCTIOCOOIAEMOCTRIO K Pa3iIMYHBIM THIIAM JKEIE3HBIX W MapraHieBBIX pPyX M OOINbIICH
MPOU3BOAUTEIIBHOCTBIO 110 nepepa60TKe U nNoAXOoOAT AJiA prHHOMaCH_ITa6HOFO IIPOMBIIIIJICHHOT'O
TIPOM3BOJICTBA.
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CUCTEMA 1 CIIOCOB CYCIIEH3UOHHOTI'O OBKUTA 1JIA
MPOMBIILTEHHOM NEPEPABOTKH )KEJIE3HBIX 1 MAPTAHIIEBBIX PY/I

O06aacTh TeXHUKH H300peTeHHs
[0001] Hacrosimee wu3oOpeTeHre OTHOCHUTCS K TEXHHYECKOW o0macTw
oboramieHusi pyd, a B YaCTHOCTH, K CHUCTeMe WM crmocoly CyCIEeH3MOHHOTrO OOKHra JJis

MPOMBIIIJICHHON Nepepa0OTKHU JKEIEe3HbIX U MAPTAHLEBBIX PYI.

H3BecTHBIN YPOBEHb TEXHUKH

[0002] Mapranen HE3aMEHUM B npouecce MIPOU3BOJICTBA
BBICOKOKAQUECTBEHHBIX CTAJIbHBIX MATEPHajOB C BBICOKUMH Xapakrepuctukamu, 90%
Maprasua UCMOJb3yeTCsl B CTAIEIUTEHHON MPOMBILIUIEHHOCTH, HO B HACTOSINEE BPEMs A0JIS
BBICOKOKAUECTBEHHBIX MHUHEPAJbHBIX PECYpPCOB JK€le3a M MAapraHLEBbIX MUHEpPAJIbHbBIX
peCypcoB CTAaHOBUTCS Bce Hibke U Hmke. Kpome Toro, He Obuin pa3paboTaHbl U HE
UCTIONIb30BAJIUCh  PECYPCHl  HU3KOCOPTHBIX U NOJMMETAJUIMYECKHX  COMyTCTBYIOIIUX
JKeJle30MapraHieBbix pyd. Hanpumep, Kene3Hble W MapraHUEBble PyObl  LIHPOKO
pacrpoCTpaHeHbl M MMEIOT OIPOMHBIE 3amachl, HO HM3-3a TECHOW B3aWMOCBS3H M CXOIHOM
NPUPOIBI XKeJie3a ¥ MapraHLa, COOEP KAIUXCsl B pyae, ux 3pQPeKTHBHOE HCIOIb30BAHUE HE
MOJKET OBITh JOCTUTHYTO OOBIYHBIMU CHIOCOOaMK OOOTAIleHUsl PYIbl, a TAKKe OTCYTCTBYET
SKOHOMUYHBIN M OCYILIECTBUMBIH CITOCOO UCTIONB30BAHUS PECYPCOB.

[0003] B marente CN201410038273.5 packpbiBaroTcsl 100aBKa U CIIOCO0
NoBBIIEHNsT 3((GEKTUBHOCTH BBIACNIEHHUS JKeje3a M MapraHia W3 pPyd C BBICOKUM
COZIepIKaHUEM JKeJle3a M MapraHia, Jo0aBKa COCTOMUT U3 Cyibdara HaTpus, THOCYJbdara
HaTpus, kKapOOHaTa HaTPUs M Cylb(pUa HATPUS B ONPEAEIICHHOM MAacCOBOM COOTHOILICHHU,
Ccroco0  MOCNenoBaTelbHO  BKJIIOWaeT B ce0sd  CTaauu  arioMepanud,  CYIIKH,
BOCCTQHOBHTEJILHOTO OOXKHIA, YTO IO3BOJISIET MOJMYYUTb MPONYKT OOXKHra, MOAJNIEKAITHHA

I[pO6J'IeHI/I}O, U3MEJIBYEHUI0 U MarHUTHOM Celapauu MocCJjIC OXJIAXACHUA JIA MOJYUCHUA
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MOPOLIKa METAJUINYECKOro JKejle3a U HEMAarHUTHBIX BemecTB Oorarbix MnQO; m3oOpereHue
peanusyeT BBIAEICHUE JKeJle3a U MapraHia, Ho TpedyeT nodaBiaeHus: OONBLIOrO KOJMYECTBA
n00aBOK U BBICOKMX 3aTpaT, a BBeZeHHe Cynb(huaHoi nodasku mis nonydenus SO; sBiseTcs
Oonee BpeAHBIM ISl OKPYKAOLIEH Cpembl.

[0004] B marente CN200810246124.2 packpbIBaeTCsi MEXaHU3M IS
o0oraieHust KeJe3HOW U MapraHLeBOW KOHKPELUH, B KOTOPOM NP BpPAIIEHUH MarHUTHOTO
BPALIAIOIIEroCsi KOJieca BbIOPACHIBAIOTCS MHHEPAJbl, OTIMYHBIE OT JKEJIe3HOH W
MapraHLeBOW PyIbl, a JKeJe3Has M MapraHleBas pylda CKJIaIbIBAIOTCS B PYOHBIA OyHKep.
H3o0pereHne numeeT OTIIMYUTENbHBIN NONe3HbIH 3()(EKT, 3aKIFOUArOIHUNACS B TOM, YTO IS
NPUTSDKEHUS JKEeNIe3HOM M MapraHueBON pyabl MCHOJB3YKT MarHeTusM. lIpensBapurensHoe
o0orameHne MOXKET OBbITh JOCTUTHYTO IyT€M OTCACBIBAHUS, HO JajibHEWIIee W3BIICUCHHE
MHUHEPAJIOB JKejle3a U MapraHia He MOXKeT ObITh JOCTUTHYTO, H HE MOTYT OBITh IOJIyY€HBI
KOHIMLIMOHHBIE KOHEYHBIE MPOAYKTHI U3 MUHEPAJIOB JKeJ€3a U MapraHua.

[0005] DTO UMEET BaKHOE€ SKOHOMHYECKOE M COLMAJIbHOE 3HAUECHUE IS
peaNu3ay UCTIONb30BAHMS PECYPCOB KEJIe3HONW M MapraHLeBON pyAbl, pa3pabOTKH HOBBIX
TEXHOJNOTHH M TNPOMBIIIEHHOTO  OOOpPYyOOBaHUS Al NOJNYyYEHUS  KOHEYHOro
BBICOKOKAYECTBEHHOIO IMEPBUYHOIO KOHLEHTpara eje3a U NPOAYKTOB M3 MapraHLEBON
pyabl, a Takke peanmzauud 3()(EKTHBHOTO M YUCTOrO IPOM3BOACTBA JKEJE3HOW H

MapraHLeBOU pPybl.

CymHocTh H300peTeHust

[0006] B HacrosimieM u300peTeHHH, Ieb KOTOPOTO 3aKJIF0YaeTcsl B
pelleHnr TeXHHYECKUX MpoOJieM, CBSI3aHHBIX C BBICOKMM TOTpeOJeHHEeM SHEPTHH, HU3KOU
MPOU3BONHUTEIBHOCTBIO, BBICOKOH CTOMMOCTBIO, OOJNIBIIUM  KOJHYECTBOM  JOOABOK,
3arpsi3HEHUEM OKPYIKaroIIel Cpenbl U T.I., BO3HUKAOIINX NMPHU YTUIU3ALUU U pa3padoTke
UMEIOIINXCST OOBIYHBIX JKEJIE3HBIX M MAapTaHLEBbIX Py, MpeIjaraercs CUCTeMa M CIOCO0
CYCITIEH3MOHHOTO OOKHTa JIJIsl IPOMBIIIIEHHOM MepepaboTKU KeJIe3HbIX U MapTaHIIeBbIX PYI.

[0007] CucremMa  CyCHEH3MOHHOTO  OOXKMTra il MPOMBIIIJICHHOH

nepepabOTKHU KeJIEe3HbIX U MAapraHLEBbIX Py COAEPKUT 3arpy304uHbIil OyHKep 2, LITHEKOBbIH



nutatens 4, cymunky BeHTypu 5, nepBblii LMKJIOHHBIA NOAOrpeBaTenb O, BTOPOH
LIUKJIOHHBII TOIOrpeBaTeNb 7, Medb Uil CYyCIIEH3MOHHOTO OOXHra C MperBapUTENIbHBIM
OKHCJIEeHHEM 8, LMKJIOHHBIA LWJIUHADP TepMUYeckon cemapauuu 10, mnepBbid
YVIUIOTHUTENbHBIM KJIAMaH yIOpaBieHUsT MOTOKOM 11, medyb 11 CyCHeH3MOHHOrO H
BOCCTAHOBHTEJIbHOTO OOkura 12, BTOpPOH YIJIOTHUTENbHBIA KJATlaH YIPABICHHS TOTOKOM
14, nepBplii OXJAXKIAOIIUA LUKJIOHHBIM LHUJIUHADP 15, BTOPOH OXJa’KAAKOLIUN LUKIOHHBIN
MHAP 16, TpeTwii OXJIaKAA0IUi IUKJIOHHBIA HHIUHAP 17, HakonuTenbHbIA OyHKep 18,
apobuiiky 19, MarHUTHBIN pynootaenutesib 20, MbUIEYJIOBUTENDb 23, BBITSXKHOW BEHTUJISITOD
26, UCTOYHUK YTOJBHOTO ra3a 29 u UCTOYHUK razoodpasHoro azora 30. BeixonHoe oTBepcTHe
3arpy304Horo OyHkepa 2 pacnojoKeHO HAPOTUB 3arpy30YHOTO KOHIIA ITHEKOBOTO MUTATENS
4, a pasrpy304HbId KOHEL| LIHEKOBOIO MNUTarens 4 pacrnoioXeH HAaNpOTHB 3arpy304HOrO
otBepcTus cymmiku Bentypu 5. Pasrpy3ounoe orBepcrue cymminku Bentypu S cooOmaercst
C 3arpy30O4HbIM OTBEPCTHEM MEPBOrO0 LUKJIOHHOIO MOJOrpesarenss O, pasrpy304HOE
OTBEPCTHUE MEPBOTO LUKJIOHHOTO MOAOrpeBaresst 6 cooOLIaeTcsi ¢ 3arpy304HbIM OTBEPCTHEM
BTOPOIO LMKJIOHHOIO MOAOrpeBaresst 7, pasrpy304HOE OTBEPCTHE BTOPOrO LIUKJIOHHOIO
nojorpesaresss 7 cooOIIaeTcss ¢ 3arpy304HbIM OTBEPCTHEM B HIDKHEH YacTH IMe4d I
CYCHEH3MOHHOT0 00XHra ¢ MpeABapUTESbHBIM OKUCJIEHUEM 8, a B HIDKHEW Y4acTH Ieuu JJIs
CYCIIEH3MOHHOTO OOXKHIa C TpeIBapUTEIbHbIM OKHCJIEHHEM 8 paclojOKeHbI Topeika H
BO31yX03a00pHOE OTBepcTHe. BepxHss wacTh mHe4yu Ui CYCIIEH3HMOHHOTO OOXHra C
NpEeABAPUTEIBbHBIM OKHCICHHEM 8 CooOLIaeTcss ¢ TMEepPBbIM 3arpy304YHBIM OTBEPCTHEM
LUKJIOHHOTO wwiMHApa 10 TepMUYecKoll cemapauuu uepe3 TepBbli TPyOONpOBOA,
pa3rpy304HOE OTBEPCTHE LIMKJIOHHOTO HUWJIMHIPA TepMHUUecKon cenaparmu 10 coolrmaercs ¢
BXOAHBIM OTBEPCTUEM IMEPBOIO YIUIOTHUTENBHOIO KJlalaHa YIPaBJICHHs IOTOKOM 11,
BBIXOJIHOE OTBEPCTHE MEPBOTrO YIUIOTHUTEIBHOIO KJalmaHa YIPaBleHUs MNOTOKOM 11
cooOmaercss ¢ TEpBbIM 3arpy304HbIM OTBEPCTHEM B BEPXHEH YacTH TMeud JUIs
CYCIIEH3MOHHOTO U BOCCTaHOBHTEJIbHOrO oOxkura 12, a B HWXKHEH YacTH mTe4yu IS
CYCHEH3HMOHHOIO M  BOCCTAHOBHTEIBHOrO oOxwura 12  BBIONHEHO  MHOXECTBO
BO3/1yX03a0OpPHBIX OTBEPCTHH, KOTOPble OAHOBPEMEHHO COOOINAIOTCS € HMCTOYHUKOM

YyTOJNBHOTO ra3a 29 M HMCTOUHUKOM rasooOpasHoro azora 30. Pasrpy3ounoe orBepcTHe B



OOKOBOI1 YaCTH Meun AJIsi CyCNEeH3HOHHOTO M BOCCTAHOBUTENBHOrO oOkura 12 coobmaercs ¢
BXONHBIM OTBEPCTUEM BTOPOrO YIUIOTHUTEJIBHOIO KJANlaHA yYIIPaBICHUS IOTOKOM 14,
BBIXOJITHO€ OTBEPCTHE BTOPOTO YIUIOTHUTEIBHOIO KJIATlaHa YIIPaBJIEHHsI TOTOKOM COO0IaeTcs
C 3arpy304HbIM OTBEPCTHEM MEPBOTO OXJAXAAWOLIEro LUKJIOHHOrO LuiauHApa 15,
pasrpy304HOe OTBEPCTHE MEPBOr0 OXJIAKAAIOIIEro [MKJIOHHOTO mmimHApa 15 coobmaercs ¢
3arpy304HbIM  OTBEPCTHEM  BTOPOrO  OXJIAXKAAKOLIETO LUKIOHHOIO LMJIMHApa 16,
Pa3rpy304HOE OTBEPCTHE BTOPOTO OXJIAXKIAOLIETO LIUKJIOHHOTO HuuHApa 16 coobmaercs ¢
3arpy304HbIM OTBEPCTHEM TPETHEr0 OXJIAXKAAIOINEr0 LUKJIOHHOrO LuwiuHiapa 17, a
Pa3rpy304HOE OTBEPCTHE TPETHETO OXJIAKIAAIOIIET0 LIUKIOHHOTO MIHHApa 17 cooburaercs ¢
BXOIHBIM OTBEPCTHEM HAKONUTENbHOrO OyHKepa 18. BrIxomHOE OTBEpCTHE HAKOMHUTEIBHOTO
OyHkepa 18 cooOmaercss ¢ BXOAHBIM OTBepcTHEeM ApoOwmiku 19, a BBIXOZHOE OTBEPCTHE
apobunku 19 coolmraercss ¢ 3arpy304HBIM OTBEPCTHEM MArHUTHOTO pympootaenutens 20.
Bo3nyxoBBITyCKHOE OTBEPCTHE MEPBOIO LUKJIOHHOTO IIONOTPEBaTeNisi CoOo0Iaercs ¢
BO3/IyX03a00OpPHBIM OTBEPCTHEM TMBUICYJIOBUTENS 23, a BO3IYXOBBITYCKHOE OTBEPCTHE
IBbIIEYJIOBUTENS 23 COO0IAETCs ¢ BBITSKHBIM BEHTHIIITOPOM 26.

[0008] CucremMa JOMONHUTENIBHO COMAEPKUT 3arpy304UHBIM JIEHTOUHBIN
KOHBeNep 1; mpu 3TOM 3arpy304HbIN JIECHTOYHBIM KOHBEHEp 1 pacrosiokeH HajJ 3arpy304HbIM
OyHKepoM 2 JIJIst TPAHCTIOPTUPOBKY MbUIEBUIHBIX Py B 3arpy304HbIi OyHKep 2.

[0009] CucremMa JOMOJHUTENBHO CONEPXKUT THUTATEb 3 C BECOBBIM
703aTOPOM; NIPU 3TOM MUTATENb 3 C BECOBBIM J03aTOPOM PACMOJIOKEH MEXIY 3arpy304HbIM
OyHKEepOM 2 U IIHEKOBBIM MHTATENeM 4 U COOTBETCTBEHHO HAMPOTHB BBIXOIHOTO OTBEPCTHSI
3arpy304HOro OyHkepa 2 M 3arpy304HOrO KOHLA IITHEKOBOTO MUTATENS 4.

[0010] Cucrema JOMOJHUTEBHO CONEPIKUT TOABMIKHYIO BO3IYLIHYIO
mwiatpopMy 24 U [ENMHON KOBINOBBIA 3J€BaTOp 25, NpHYEM pPa3TPy304HOE OTBEPCTHE
IBbUICYJIOBUTENSE 23 PpACIONIOKEHO HAMPOTHB TOABIKHOW BO3MYINHOW Twiaropmer 24,
pa3rpy304HOE OTBEPCTHE MOABMKHON BO3AYINHOW TUIaTGOPMBI 24 pACHONIOKEHO HAMPOTUB
BXOZa B LIEMHOM KOBIIOBBIM 3J€BaTOp 25, a BBIXOA W3 LIEMHOIO KOBLIOBOIO 3ieBaropa 25
cooOIIaeTcss CO BTOPBIM 3arpy304HBIM OTBEPCTHEM LHUKJIOHHOTO LIMJIMHAPA TEPMHUYECKON

cenapauuu 10; npuyeM BO3AYXOBBIYCKHOE OTBEPCTHE LIMKJIOHHOIO LIMJIMHAPA TEPMHUYECKON



cemapauuu 10 coobmaercss ¢ 3arpy304HbIM  OTBEPCTHEM  BTOPOTO  LIUKJIOHHOTO
nogorpesaressi 7/, W NPU STOM BO3AYXOBBITYCKHOE OTBEPCTHE BTOPOrO LHUKJIOHHOIO
noporpesaress 7 cooOIaeTcst ¢ BO3yX03a00pHBIM OTBEPCTHEM B HUXKHEH YaCTH CYILIMJIKU
Bentypu S5 depe3 Bropod TpyOOmpoBOA, a BTOpas OMOJHUTENbHAs ropenka 9-3
pacnonokeHa Ha BTOpOM TpyOompoBome, M BTOpas [OIOJHMTENbHAs ropenka 9-3
co0OLIaeTCsl C UICTOUHUKOM YTOJIbHOTO rasa 29.

[0011] CucremMa [OMOJHUTENBHO COAEPKUT LUKJIOHHBIN cemaparop 13;
IIPUYEM BBITSKHOE OTBEPCTHE BBINOJHEHO B BEPXHEH YaCTHU NE4M JJIs CYCIEH3MOHHOIO U
BOCCTAHOBHTEJILHOTO OOkMra 12 u coolImaercsi ¢ 3arpy304HbIM OTBEPCTHEM B HIDKHEH
4aCTH LMKJIOHHOTO cenaparopa 13, BO3MyXOBBIITyCKHOE OTBEPCTHE LIUKJIOHHOIO Cemnaparopa
13 cooOmmaercst ¢ 3arpy304HbIM OTBEPCTHEM B HIDKHEHW YaCTH TEYH JJIST CYCHEH3HMOHHOTO
oO)kHra ¢ TpeaBapUTENbHBIM OKHCIEHHEM 8, a pasrpy304HOE OTBEPCTHE IHMKJIOHHOTO
cernaparopa 13 coo0Imaercsi co BTOPBIM 3arpy304HBbIM OTBEPCTHEM B BEPXHEH 4YACTH €YU
IUIS CYCHIEH3HOHHOTO U BOCCTAHOBHTEIBHOTO oOxura 12.

[0012] B CHUCTEME BO3YXOBBIIY CKHOE OTBEpCTHE TPETHETO
OXJIKJAIOINEro IMKJIOHHOTO LMIMHApa 17 coolmaercs ¢ 3arpy304HbIM OTBEPCTHEM
BTOPOI0 OXJIAXKAAIOIIETO LUKJIOHHOIO LWINHAPA 16, BO3AYXOBBIIy CKHOE€ OTBEPCTHE BTOPOIO
OXJIAKAAIOIIEr0 LUKJIOHHOTO IMIMHApAa 16 cooluiaercst ¢ 3arpy304HBIM OTBEPCTHEM
NEPBOro OXJIAXKAAOIIErO UKIOHHOTO IMINHAPA 15, BO3AYyXOBBITy CKHOE OTBEPCTUE MEPBOTO
OXJIAKTAFOIIEr0 LIMKJIOHHOTO HMHJIHHApA 15 coobimaeTcst ¢ BO3AyX03a00PHBIM OTBEPCTHUEM B
HIDKHEH 49acTH Me4H ISl CYCIIEH3MOHHOro OOKUra ¢ NpEeABAPUTEIbHBIM OKHCIEHHEM 8, a
BO3/1yX03a00pHOE OTBEPCTHE TPETHETO OXJIAKIAAIOIIEr0 LIUKJIOHHOTO IMHHApa 17 cHabkeHo
BO3/1yXOIMPOBOAOM JJIsl HATHETaHUs Bo3nyxa 31.

[0013] B cucreme ropenka, pacrnojiok€HHass B HMJKHEHW 4YacTU Me4Yd s
CYCHEH3HOHHOrO OOKHTra C TpPEABAPUTEIbHBIM OKHUCIEHHEM 8, COCTOMT W3 OCHOBHOMA
ropenku 9-1 u nepBoi JOMOIHUTENBHONU TOpeNKU 9-2; U IPU 3TOM OCHOBHAas ropenka 9-1 u
nepBasi JIONOJHUTENbHAsT Topenka 9-2 COOTBETCTBEHHO COOOMIAOTCS € HCTOYHHKOM

yIOJIbHOTO rasa 29.



[0014] Cucrema HONONIHUTENBHO COAEPKUT BBITSDKHYIO TpyOy 27, mpuuem
BBIITyCKHOE OTBEPCTHE BHITSKHOTO BEHTWIIATOPA 26 co0OILIaeTcs ¢ BBITSDKHOM TpyOoit 27.

[0015] Cucrema  [OMOJNIHUTENBHO  CONEPXKUT NPUEMHHK  IPOAYKTa
oboralieHus skee3HoM pyabl 21 U MPHEMHUK MPOIYKTa 00OTalleH st MapraHIeBOH pyabl 22;
IIPUYEM BBIXOJHOE OTBEPCTHE MArHUTHOrO pynootaenutess 20 pacroyiokeHO HanpOTUB
NpUEMHHKAa TPOAYKTa oOOOramieHus >keie3HOH pynel 21, a BBIXOOHOE OTBEPCTHE IS
HEMAarHUTHOIO MNpPOAYKTAa W3 MArHUTHOIrO pyaootaenuTens 20 pacnoioKeHO HalpOTUB
NPUEMHHKA MPONYKTa 00OTaIeHusi MapraHIeBon pynbl 22.

[0016] Cucrema JOTOJHUTEIBHO COAEPKUT MHOXKECTBO  YCTPOMCTB
WU3MEpPEHUs1 TEMIEPATYPBI C UCIOJIb30BAHUEM TEPMOINAPBl U MHOXKECTBO AATYUKOB JABJIEHUS,
YCTPOMCTBA M3MEPEHUs] TEMIEPATYypPbl C HMCHOJB30BAHHUEM TEPMOMNAapbl COOTBETCTBEHHO
PACIIONIOXKEHbI Ha TIEYH JUJIsI CYCIEH3HOHHOTO OOKHTa C MPEABAPUTEIBHBIM OKHCICHHEM 8,
meun JUisi CYCIIEH3MOHHOTO M BOCCTAHOBUTEIBHOrO obkura 12 w meuieynoBurene 23 u
UCIIONIB3YIOTCSL IJIs1 ONPENENeHUs] TEeMIepaTypbl, a OAaT4UKU OAaBJIEHUS COOTBETCTBEHHO
PACIIONIOKEHBbI HA TEYH JUJIsI CYCHEH3HOHHOTO OOKHTa C MPEABAPUTENBHBIM OKHCIEHHEM 8,
Meyur JUIsl CyCIEeH3MOHHOTO M BOCCTAHOBUTEIBHOTO oOkura 12 u Ha mbeuieynoBurene 23 u
UCIIOJIb3YIOTCsI UISL OTPEEIICHUS NaBJICHMUS.

[0017] Cucrema JOMONHUTEIBHO CONEPKUT MHOXKECTBO YCTPOWCTB
M3MEpPEHUs1 TEMIEPATYPBI C UCIOJIb30BAHUEM TEPMOIAPhl 1 MHOXKECTBO AATYUKOB JABJICHUS,
YCTPOMCTBA M3MEPEHHUs] TEMIEPATYpbl C HMCHOJb30BAHUEM TEepMONapbl COOTBETCTBEHHO
PacnoJIOKEHbI HA NEPBOM OXJIAKIAIOIIEM LIUKJIOHHOM LWIMHIAPE 15, BTOPOM OXJIayKAAroLeM
LUKJIOHHOM LWIMHApPE 16 W TpeTbeM OXJaXkAarolleM LUKJIOHHOM »uiauHape 17 wu
UCIIONIB3YIOTCSL JJIs1 ONpENENeHUs] TEeMIepaTypbl, a AAaT4UKU AAaBJIEHUS COOTBETCTBEHHO
PacnoJIOKEHbI HA NIEPBOM OXJIAKJAIOIIEM LIUKJIOHHOM LWIMHAPE 15, BTOPOM OXJIaXKAAroLEM
LUKJIOHHOM LWIMHApPE 16 W TpeTbeM OXJakAarolleM LUKJIOHHOM LuiauHape 17 wu
WCIIONIb3YIOTCsl ISl ONPEAEIICHUS NABJICHMUS.

[0018] Cnoco®  cycneH3WOHHOrOo  OOkura il MPOMBIIIJICHHOH
nepepabOTKH JKEJIEe3HbIX U MAPTAHLEBBIX PYJ C MOMOIIBIO JAHHOW CUCTEMBI BKIIFOUAET B Ce0s

CICAYHOIIUEC STAllbl.



[0019] (1) OcywmecTBasiroT ApobIeHNE JKeJIe3HbIX U MapPTaHLEBbIX PYA 10
TeX TMOp, MOKa 00Imas Macca 4acTu ¢ pa3MepoM 3epHa | MM He cTaHeT OoJbIlle MM PaBHOMN
80% nns mony4eHusl MbUIEBUIHBIX PYJ, MPU 3TOM cojaep:kaHue xene3a TFe B jkene3HbIX U
MapraHieBbIx pyaax cocraBisieT 30-55%, a maprania TMn B jkele3HBIX M MapraHLEBbIX
pynax ocrasiser 10-30%.

[0020] (2) TlomemaroT NMbIIEBHAHBIE PYABI B 3arpy304HbIil OyHKEp 2, 3aTeM
OCYLIECTBJIIIOT TPAHCIOPTUPOBKY TMbUIEBUJHBIX pyd B IIHEKOBBIM mnHTareab 4 u
HENpPEephIBHYIO MOAA4y MbUIEBUHBIX PYA B CYyIIUIKY BeHTypu 5 uepe3 IIHEKOBBIN MUTATENb
4.

[0021] (3) 3amyckaroT BBITSDKHOH BEHTHIIATOP 26 Ui CO3MAHMS
OTPHULATENPHOTO JaBJ€HUs] B IbUIEYJIOBUTENE 23, MEpBOM LMKJIOHHOM Moporpesarene O,
BTOPOM LUKJIOHHOM Moporpesarene 7, cymuike BeHTypu 5, LMKJIOHHOM LWIMHIpE
TepMUYeCcKor cemapanyu 10 W meuu Uit CyCIIEH3MOHHOTO OOXKHIa C MpPeaBapUTEIbHBIM
OKHCJIEHHEM 8, HArHETArOT MOpPIOYUH ra3 B CyIIMJIKy BeHTypu 5, cMeInBarOT roprounii ras ¢
NBUJIEBUIHBIMH  PYAaMH U YIQBIOT aACOPOMPOBAHHYIO BOAY W3 TMBUICBHAHBIX PYA;
KOHTPOJIUPYIOT, 4YTOOBI TEeMIlepaTypa Marepuana B pasrpy304HOM OTBEPCTUH CYILIHJIKU
Bentypu 5 Obuia Ha yposre 150-180°C.

[0022] (4) ObGecrneunBarOT MOCTYIUIEHHE TOPIOYEro ra3a U IMbUICBHIHBIX
pyn 6e3 ancopOMpOBaHHOW BOABI B TEPBbIH LUKJIOHHBINA MOOOrpeBareiib 6 U3 CYLIMIKA
Bentypu 5, oOecneywBarOT TMOCTYIUIGHHE TBEPABIX MAaTEPHAJIOB TOCTE IUKJIOHHOH
cenapauuy BO BTOPOM LIMKJIOHHBIN MOAOrpeBaTesb 7, MPEABAPUTENbHO HAIPEBAIOT TBEPbIE
Marepuanbl BO BTOpPOH pa3 Imoclie LUKJIOHHON cemapaldd BO BTOPOM LIMKJIOHHOM
noporpesaresie 7 no 400-700°C, a 3areM 00€CIEUMBAIOT MOCTYIUIEHHE IMPEIBAPUTEIHLHO
HArpeThIX TBEPABIX MATEPHAJIOB B IE€Yb JUJIsI CyCIIEH3MOHHOTO OOXKHIra C MperBapUTEIbHBIM
OKHCJIEHUEM 8.

[0023] (5) 3amyckaroT ropenky sl C)KMTaHWs HArHETaeMOro YTOJBHOTO
rasa C LENbI0 TMOJy4YeHHUs] BBICOKOTEMIIEpATypPHOrO Tras3a, MOCTYMAroLero B medb 8 aus
CYCHEH3HOHHOT0 O0KHra C MpeaBapuTeIbHbIM OKHCIEHUEM, TIPH 3TOM BO3AyX 31 momaercs B

neyb Ajnd CyCHEH3UMOHHOI0 obxkura ¢ npeaABapuUTCIbHBIM  OKHUCJICHUEM 8 uepes3



BO3/lyX03a00pHOE OTBEpPCTHE B HIJKHEH YacTU Me4YM MJIs CYCIIEH3MOHHOro oOXura ¢
IIPEIBAPUTEIbHBIM OKHCJIEHUEM 8 TIOA NEHCTBUEM IIOTOKAa BO3AyXa M OTPULATEIBHOIO
JaBJIEHHs], YTO IO3BOJSIET TBEPABIM MarepHajaM B IEYU A CyCIEH3MOHHOro OOXHra C
NPEABApPUTEIbHBIM OKHCJIEHUEM 8 HaxOAUTbCA BO B3BELIEHHOM COCTOSIHMM, HArpeBarOT
TBepabie Marepraiibl 10 550-900 °Canst ux oOxwra, 3a c4eT 4ero kapOOHATHbIE MUHEPAJIbI B
TBEPABIX MaTepuajax MoABEPrarOTCs TEPMUUECKOMY Pa3JIOKEHUIO, & MUHEPaJbl MapraHua u
JKejie3a  TMOABEPrarOTCsl  OKUCIUTENbHOW — peakiny; O0eCreunBarOT BBITPY3KY  BCEX
00O0MCKEHHBIX TBEPIbIX MAaTEPHAJIOB M3 BEPXHEH YaCTH MEYH JUIsI CYCIEH3HOHHOrO 0OKHUra C
NpEABAPUTEIBHBIM OKHCICHHEM 8 BMECTE C IIOTOKOM BO3Iyxa IO MepBOMYy TpyOOmpoBony,
yroObl O0ECNeYnTh TMOCTYIUICHHE TBEPAbIX MATEPHAJOB B ILMKJIOHHBIH LHIJIHHID
TepMu4eckonl cenapauuu 10, HCHOONB3YIOT TBEpPAbIE MaTepHaibl MOCIE LUKJIOHHOU
cemapauuyd B KaueCTBE OKHUCIMTENIBHOIO IIJAKOBOIO MOPOLIKA, BBIFPYKAKOT TBEPIAbIE
Marepuaigbl W3 LHUKJIOHHOTO IIMUIMHIApa TepMudeckol cemapamuu 10 u obecreunBaroT
NOCTYIUIEHUE BBIFPYKAEMBIX TBEPABIX MAaTE€pPUAOB B I€4Yb JUIsi CYCIIEH3UOHHOIO U
BOCCTAHOBHTEJILHOTO OOkura 12 dyepe3 MepBbli YIUIOTHUTEIbHBIN KJIANIAH YIIPaBJICHUS
noTokom 11.

[0024] (6) Harneraror yrompHeli ra3 W ra3oo0pasHblii a30T U3
BO3JyX03a0OpPHBIX ~OTBEPCTUHl B HW)KHEH 4YacTM TIe4yd JUId CyCIIEH3UOHHOTO U
BOCCTaHOBHTEJILHOrO oOura 12, 9TO MO3BOJSET OKHCIMTENBHOMY IIJTJAKOBOMY ITOPOLIKY
HAXOIUTHCS BO B3BEIIEHHOM COCTOSTHUU NOJ JEHCTBHEM IMMOTOKA BO3AyXa U OTPULIATEIBHOTO

JaBJIEHHs, OCYLIECTBJISIOT OOXur mnpu Ttemmneparype S500-650 °C BBINIOJIHSIOT

,
BOoccTaHOBNeHHe crnabomarHuTHoro FeOs mnst monmyueHust cuibHOMarHutHoro FesOs m
BoccTtaHoBieHHEe MnyO3 mmst monmydeHuss MnO; UCTONB3yIOT TBEPAbIE MaTepuUalibl MMOCIE
BOCCTAHOBHUTECIBHOI'O o6>1<1/1ra B Ka4€CTBC BOCCTAHOBUTCIIBHOI'O MHIJIAKOBOI'O IIOpPOLIKA U
BBIFPY’KAIOT BOCCTAHOBUTENIbHBIA IIJIAKOBBIA MOPOLIOK M3 OOKOBOW YaCTH TEYH IS
CYCIIEH3MOHHOTO U BOCCTaHOBUTENBHOTO 00xkura 12.

[0025] (7) ObecneunBaror MOCJIeIOBATEIbHOE MIPOXOXKICHHE

BOCCTAHOBUTECJIbHOI'O LIJIAKOBOT'O IMOPOIIKA, BBITPYIKACMOI'O U3 NE€YH AJisd CYCIICH3MOHHOIO U

BOCCTAHOBHTEJILHOTO oOykura 12, yepes mepBblii OXJTKAAIOLUINN [UKJIOHHBIM TUIHHAD 15,



BTOPON OXJIAXNAIOIIUM LUKJIOHHBIM LWIMHAP 16 W TpeTuH OXJaXAAOLIUN LHUKJIOHHBIN
uuuHAp 17 mocrne MOCTYIUIEHMsI 4Yepe3 BTOPOH YIUIOTHUTENBbHBIN KJalaH yIpaBiIeHUs
MOTOKOM 14, OXJ1aXIar0T BOCCTAHOBUTENBHBIN HIIAKOBBIN MOPOLIOK A0 Temmneparypsl 200°C
WM HIDKE, U 00€CIeUnBalOT MOCTYIUIEHNE OXJIAXKIEHHOTO BOCCTAHOBUTEIBHOIO IIIAKOBOIO
MIOPOLIKA B HAKOMTUTENbHbII OyHKep 18.

[0026] (8)  BBINONHSAIOT  TPAHCIOPTHPOBKY BOCCTaHOBUTEJIBHOTO
IIIJIJAKOBOTO MOPOLIKA M3 HAKOMHUTEIbHOTO OyHkepa 18 k npobuike 19, n3mensuaroT ero 1o
TeX TOp, MOKa 4acTh ¢ pasmepom 3epHa 0,074 mm He cocraBut 75-85% oT oOIIel Macchl,
00ecneynBarT NMOCTYIUICHHE M3MENBYCHHOrO MOPOIIKa B MAarHUTHBIA pynootaenurteis 20
JUIsl MATHUTHOMN cenapaluu pyzbl, U UCHOJb3YIOT MArHUTHBIE POAYKTHI, MOJTy4YEHHbIE ITyTEM
MarHUTHOHM cemapauuy pyAbl, B Ka4eCTBE MPOOYKTOB OOOTAIIEHHs JKEJNE3HOH pyIbl U
HEMarHUTHbIE MPOAYKTHL, IOJyYEHHblE IMyTeM MarHUTHOW cenapalyuu py[bl, B KaueCTBE
NPOOYKTOB 0OOTAIEHNsT MAPTAHLIEBON PYABI.

[0027] Orarm (2) crocoba JOMONHUTENBHO COAEPKUT CIEAYIOIINE STAllbl:
OCYIIECTBIIIIOT TPAHCIIOPTHPOBKY MBUIEBUAHBIX PYI B 3arPy304HbIN OyHKEp 2 MOCPEACTBOM
3arpy304HOro JJIEHTOYHOIO KOHBelepa 1.

[0028] Oram (2) croco0a AOMONHUTENBHO COAEPXKUT CIEAYIOIINE 3Tallbl:
OCYLIECTBJSIIOT HEMPEPbIBHYIO IMOAa4y MNbUIEBUAHBIX PyI M3 3arpy3o4Horo OyHkepa 2 B
LTHEKOBBIA NMUTATENb 4 MOCPEICTBOM MTUTATENS C BECOBBIM J103aTOPOM 3.

[0029] Oran (4) crocoba JOMONHUTENBHO CONEPKUT CIEAYIOIIUE ATarlbl:
Moclie TOr0 Kak NbUIEBUAHBIE PYAbl MOCTYMST B IEPBBbIM LUKJIOHHBIN Ioporpesarens O,
BBIYCKAIOT CEMapUpOBaHHBIM ra3 W3 MEpPBOr0 IMKJIOHHOIO IMojorpesarens 6, MO3BOJSAA
OTpaOOTaHHOMY ra3y IMOCTYNaTh B MbUICYJIOBUTENb 23, a MOCHE YAAJCHUs IbUTH Ta3
NOCTYNAeT B BBITSDKHOW BEHTIUIATOP 26, TOCHE TOro Kak OyZleT BBITPY)KEHA IbLIb,
o0pasyrommasicsi BO BpeMsl yAAJEeHHs IbUIH, 00ECIEUYUBAIOT MOCTYIICHWE MBbUTH B LIETTHOH
KOBIIOBBIM 31€BaTop 25 TOCPEACTBOM MOABIDKHOW  BO3AYIIHOH ratgopmsl  24;
TPAaHCMIOPTUPYIOT MbUIb B LIMKJIOHHBIA LIMJIMHAP TEPMHUUYECKOHN cemapauun 10 mocpeactsom
LIEMTHOTO KOBLIOBOTO 3JIEBATOPA; HATHETAIOT ras, CeNapupOBaHHbIN LIMKJIOHHBIM LUJIUHIAPOM

TepMHUUECKON cenapauuu 10 B mpouecce LMKIOHHOM cemnapanyy, BO BTOPOM LMKJIOHHBIN



NOJI0TpeBaTeb 7, HACHETAIOT ra3, CenapupOBaHHbIN BTOPBIM LIMKJIOHHBIM NOAOTpEBaTeNeM 7
B IpOLleCCe HMKJIOHHOM cemapauuy, B Cyumiaky Bentypu S5 mo Bropomy TpybompoBoay; H
o0ecneunBaOT ONHOBPEMEHHOE HAarHeTaHWe BTOPOW JONOJHUTENBHOM Tropenkor 9-3,
PACIIONIOKEHHOM Ha BTOPOM TPyOOIPOBOJIE, TOPIOUEro ra3a B Cyiky Bentypu 5.

[0030] Oran (6) cnocoba NOMOMHUTENBHO COAEPIKUT CIEAYIOLINE STAllbl:
HATHETAIOT Ta3, O0Pa3yIOIIMIACS B TEYH JJIsi CYCIIEH3HOHHOTO M BOCCTAHOBHTEJILHOTO OOXKUTA
12 B mporecce BOCCTAHOBUTENLHOIO OOXKHra, B LIMKJIOHHBIA cernapatop 13 M3 BBITSIKHOTO
OTBEPCTHUS B BEPXHEH YaCTH €YU ISl CYCIMEH3MOHHOTO M BOCCTAHOBUTEJLHOTO oOkura 12,
00eCcneynBarT BO3BpAIlEHHE MBLIH, CEMTaPHUPOBAHHON LIMKJIOHHBIM cenaparopoM 13, B meyb
Il CYCHEH3HOHHOTO M BOCCTAHOBHUTENBHOrO oOxwura 12 uepe3 BTOpoe 3arpy304HOE
OTBEPCTHUE B BEPXHEH YaCTH MEYH IS CYCIIEH3NOHHOTO U BOCCTAHOBUTENLHOTO oOkura 12 u
HArHeTaroT ra3, CenapupOBaHHBIN LIUKJIOHHBIM CENapaTopoM 13, B 3arpy304HOE OTBEPCTHE B
HIDKHEH 4acTH NeYH I Cy CIEH3HOHHOTO 00XKHTa ¢ MPEeABAPUTETbHBIM OKHUCIICHHEM 8.

[0031] Oram (7) crocoba AOMONHUTENBHO COAEPKUT CIEAYIOIINE STAllbl:
HAarHETAaIOT Ia3, CEeMapUpOBAaHHBbIM TPETbUM OXJAKAAKOIINM LMKJIOHHBIM LUIUHApPOM 17 B
npouecce LMKJIOHHOW cemapalyuy, B 3arpy304HOE OTBEPCTHE BTOPOTO OXJIAXKAAKOLIEro
LUKJIOHHOTO LWIMHApPa 16, HarHeTarOT ras, CeNapupOBAHHBIA BTOPBIM OXJIAKIAKOLIUM
LUKJIOHHBIM LIWIMHAPOM 16 B mpouecce UUKIOHHOW Cemapauuy, B 3arpy304HOE OTBEPCTHE
NEPBOT0 OXJIAKAAKOLIEr0 LUKJIOHHOTO LWIMHApA 15, Har"eramoT ras, cenapupOBaHHBIN
MEPBBIM OXJIAXKIAIOIUM LIUKJIOHHBIM LIUJIUHAPOM 15 B mpolecce LUKJIOHHON cenapaunuy, B
BO3/IyX03a0OpHOE OTBEPCTHE B HWKHEH YacTU TNE4YH JJIsi CYCIIEH3MOHHOro oOXura ¢
NpeIBapUTEIbHBIM OKHCIIEHUEM 8, TIPU 3TOM HArHETAIOT BO3AyX 31 depes Bo3ayxo3abopHOe
OTBEPCTHE TPETHETO OXJIAKAAKOIIErO LIUKJIOHHOTO HuIuHapa 17.

[0032] Cornacao  cnocodOy, oTam (5)  JOMOJHUTENBHO  CONEPIKHT
CJIeNyIOIMe ATaMbl: rOpesika, PaclojoXeHHas B HIDKHENW 4acTH Meyu Ui CyCIEeH3HOHHOIO
o0kura ¢ mpeaBapUTEIbHBIM OKHCICHHEM 8, COCTOMT W3 OCHOBHOMW ropenku 9-1 u mepsoii
JNONOJHUTEIBHOU TOpeNiKU 9-2, mpuyeM yronbHBIA I'a3 MOAAETCSl B OCHOBHYIO ropenky 9-1 u

MEPBYIO TOMOJHUTEIBHYIO FOPENIKy 9-2 mNOCPEACTBOM UCTOYHHKA YTOJIBHOIO rasa 29.
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[0033] Cormacao  cnocobOy, oram (6)  JIOMOJHUTENBHO  CONEPIKHT
CJIEAYIOIIHE 3TAIbl. HATHETAIOT YTOJIbHBIN ra3 ¥ ra3o00pasHblil a30T U3 BO3AYX03a0OPHHBIX
OTBEPCTHI B HIDKHEH YaCTH IMeYH JUIsl CyCIEH3MOHHOTO M BOCCTAHOBUTEJIBHOTO oOkura 12
MOCPENICTBOM MCTOYHHUKA YTOJIBHOTO ra3a 29 u HCTOYHHKA a30THOro rasa 30.

[0034] CornacHo criocoOy, starn (4) JONOJHUTENBHO BKIIOYAET CIISAYOIIUE
STanbl: OTBOAAT ra3 28, BBIYCKAEMBbII BBITSDKHBIM BEHTHJISITOPOM 26 4epe3 BBITSKHYIO
TpyOy 27.

[0035] CornacHo  cnocoOy, otanm  (8) JOMONHHUTEBHO  CONEPIKUT
CIEeNyIOIIMEe 3Tarlbl. MAarHUTHBIE MPONYKTbI, OTACJECHHbIE NMyTeM MAarHUTHOW Cemnapauu
PYIbI, IOCTYNAOT B MPUEMHHUK MPOAyKTa oOOraleHus kele3Hol pyabl 21, a HeMarHuTHBIE
MPOAYKThI, OTHAEJIEHHBbIE MyT€M MArHUTHOH Cemapaiud pyabl, MOCTYMAalOT B MPHUEMHUK
MPOAYKTOB 0OOTaIEeHUs] MAPTAHIIEBOU pyabl 22.

[0036] Cormacao  cnoco0y,  MHOXKECTBO  YCTPOWCTB  HM3MEpPEHUs
TEMIepaTypbl C UCIOJIB30BAHUEM TEPMONIApPhl COOTBETCTBYIOIINM 00pa30M PaCHOIOKEHbI HA
medd JUIsl CYCIIEH3WOHHOTO OOXKWTra C TMpenBapUTENIbHBIM OKHCJICHHEM 8, Mmedd IS
CYCHEH3HMOHHOTO M BOCCTAHOBHUTENBHOrO oOxura 12 u mpuieynoBurese 23 M UCHOIb3YHOTCS
IJIsl OTPEACNICHUsI TEeMIIepaTypbl, U MHOXKECTBO JAaTUYUKOB JAaBJIEHUS COOTBETCTBYIOLIUM
o0pa3oM pacronoKeHbl Ha MeYd Ui CYCHEH3MOHHOro O0Xura ¢ NpenBapUTeIbHBIM
OKHCIIEHHEeM 8, Te4Yd sl CYCHNEeH3HOHHOIO W BOCCTAHOBHUTENbHOro oOkura 12 wu
NbUIEYJIOBUTENE 23 U UCTIONB3YIOTCS JJIsl ONTPENeNICHUS JaBJICHUS.

[0037] CormacHo  cnoco0y,  MHOXKECTBO  YCTPOWCTB  HM3MepEHUs
TEMIepaTypbl C UCMOJIB30BAHUEM TEPMOIAPbl COOTBETCTBYIOIINM 00pa30M PacHoIOKEHbl Ha
MEPBOM OXJIAKJAIOIIEM LHUKJIOHHOM LWIMHAPE 15, BTOPOM OXJaXJArOIIEeM LUKJIOHHOM
LUIUHAPE 16 M TpeTbeM OXJIAXKIANINEM LUKJIOHHOM LMIUHApPE 17 U UCNONB3YHOTCA IS
OTpeAeNieHUs] TEMIIEPATYPhI, © MHOXKECTBO JATYMKOB JABJICHUS] COOTBETCTBYIOIINM O0Opa3oM
PacHoJIOKEHbI HA NIEPBOM OXJIAKJAIOIIEM LIUKJIOHHOM LWIMHAPE 15, BTOPOM OXJIaXKAArOIEM
LUKJIOHHOM LWIMHApPE 16 W TpeTbeM OXJakKAarlleM LUKIOHHOM LuiauHape 17 wu

HUCIIOJIB3YETCs AJIA ONIPCACIICHUSA JaBJICHUA.
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[0038] Cormacao  cnocobOy, ortam (5)  JOMOJHUTENBHO  CONEPIKHT
CJIEAYIOIINE STalbl: BpeMsl MpeObIBaHUS TBEPABIX MATEPUAJIOB, MOCTYMAKONINX B MeYb IS
CYCHEH3HOHHOr0 00KHra ¢ MpeiBapUTENbHBIM OKUCIEHHEM 8, B IE€YM AJIS CyCIIEH3MOHHOTO
o0rkura ¢ mpenBapuUTeIbHBIM OKUCIIEHHEM cocTaBisieT 60-300 cekyHa.

[0039] CormacHo  cmocoOy,  aTam (6)  IOMOJNHUTENBHO  CONEPIKUT
CJIEAYIOLIME 3TAIbl; BpeMsi MPeObIBAHUSI OKHCIUTEIBHOTO LIIAKOBOTO MOPOLIKA B MEYH IJIs
CYCHEH3HMOHHOTO U BOCCTaHOBHTENBHOTO oOxkura 12 cocrasisier 10-70 MUHYT.

[0040] VYronpHBIN ra3 MpencTaBisieT coOOOH reHepaTOPHBIN a3, KOKCOBBIH
ras, JOMEHHBbIH ra3, KOHBEPTEPHbIN a3 U KPEKUHIOBBIA NPUPOAHBIN ras.

[0041] Cornacao  cnocodOy, otam (6)  JOMONHUTENBHO  CONEPIKHT
CIIEAyIOIIME STambl. KOTJAa YTOJbHBIA Tra3 M Tra3000pasHblii  a30T HArHETAIOT U3
BO3/IyX03a0OpPHBIX OTBEPCTUH B HWJKHEH YaCTH TEYH JUISI CYCIIEH3UMOHHOTO U
BOCCTAHOBHTEJILHOTO OOkHra 12, KOMM4eCTBO HarHeTaeMoro yrojipHoro rasa B 1,1-1,3 pasa
NPEBBIIAET TEOPETHUECKH HEOOXOIUMOE KOJMUECTBO JUJIsl ONHOM peakunu mexxay Hz/CO B
yrosibHOM Taze u FexO3 u MnyO3 B OKUCIUTENIEHOM IIJIAKOBOM TMOPOINKe, B (opMyJa, IO

KOTOPOM MPOTEKAET MOJIHASI PEAKLUs UMEET CIASAYIOIINMI BUA:

[0042] Fe203 + HZ / CO - Fe304 + Hzo / COZ u
[0044] U, KpOME TOT0, KOHTPOJHUPYIOT, 4TOObI OOBEMHAs KOHLEHTPALMS

YI'OJIBHOI'O rasa B ne4uu i CyCIICH3UMOHHOIO obskura ¢ NMpEeABAPUTCIIBHBIM OKHCJICHUEM 8

Obu1a Ha ypoBHe 20-40%.

[0045] CornacHo  cnocoOy, otanm  (8) JOMONHHUTENBPHO  CONEPIKUT
CJIENyIOIHEe STalbl: HANpsSKEHHOCTb MAarHUTHOIO MOJI BO BPeMsl MAarHUTHOW cemapanuu
cocrasinser 1000-2000 3.

[0046] IIponykTel oborarieHus Kele3HOH pynbl uMeroT conepskanue TFe
65-68%, a mpoxyKTh! OOOTAIIEHHsI MApraHLEeBOH pyabl UMeroT copepskanue TMn 45-51%.

[0047] IIo cpaBHEHMIO C CyLIECTBYIOLIUM TPAIAULMOHHBIM IPOLECCOM

oOoraliieHus pyabl U MPOLECCOM 00XKHTra »KeJIe3HBIX U MaPTaHLIEBBIX Py, CUCTEMA U CIIOCO0,
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packpbiBaeMbie B HACTOSIIIIEM U300PETEHNH, UMEIOT 00Jiee BBICOKYIO 3(PPeKTUBHOCTH TEIIO-
U MaccooOMeHa, Ooyee HU3KOe SHepronorpedieHue, 601ee BBICOKYIO MPUCTIOCOOISIEMOCTD K
Pa3NUYHBIM THUIIAM JKEJIE€3HbIX M MAPraHLUEBbIX pya U OONBIIYIO MPOH3BOAMTEIBHOCTD

nepepa60TKH H IOAXOOAT OJIA prrIHOMa,CLHTa6HOFO IIPOMBIIIIJICHHOT'O IMTPOMU3BOACTBA.

Kparkoe onucanue yeprexei

[0048] Ha ®ur 1 nokasana CTpyKTypHasi CXeMa CUCTEMBI CyCIIEH3NOHHOTO
oOkMra Uil TPOMBIIIJICHHOW TMepepadOTKU KEJNEe3HbIX M MAapraHLeBbIX pyad B
PACCMOTPEHHOM BAapUAHTE OCYINECTBJICHUS HACTOSIIEr0 H300peTeHus, TAe MNO3HLHIMHU
0003HaueHBI

[0049] JEHTOYHBI KOHBeWep 1, 3arpy3ouHblii OyHKep 2, MUTaTelnb C
BECOBBIM J103aTOPOM 3, IIHEKOBBINA NMUTaTeNb 4, CymuiIKy BeHTypu S, nepBblii LIUKJIOHHBIN
MOZIOTPeBaTe b 6, BTOPOH LIMKJIOHHBIN IMONOTPeBaTeNb 7, Tedb IJIsi CyCIEeH3UOHHOTO O0XKHra
C MpeABapUTENIbHBIM OKHCIEHHEM 8, OCHOBHas ropenka 9-1, mepsas NONOJHUTENbHAs
ropenka 9-2, BTOpasi NOMOJHUTENbHAsE ropenaka 9-3, HUKIOHHBIA LWIMHAP TEPMUYECKON
cenmapauuu 10, mepBbI YIUIOTHUTENBHBIN KJAllaH yNOpPaBjiIeHUs MOTOKOM 11, meub s
CYCHEH3HMOHHOTO M BOCCTAHOBHTEJBHOrO obOxura 12, IUKIOHHBIN cemaparop 13, Bropoi
YIJIOTHUTEJIbHBIN KJIamaH YIIPaBiI€HUs MOTOKOM 14, mepBbI OXJIAXKAAKOLUN UKJIOHHBIN
nuauHApP 15, BTOPOHM OXJNaXKJAIOIMMM LMKJIOHHBIM LMJIUHAP 16, TpeTwil OXJja)Aarouiui
UUKJIOHHBIH 1mHAp 17, HakonurenbHbli OyHkep 18, npoOunky 19, MarHWTHBIHA
pynootaenutens 20, MPUEMHHUK MPOAYKTa OOOTralleHHs KeJe3HOW pynel 21, mpueMHHK
NpPOAyKTa O0OTaIeH:sT MapraHeBOi pyabl 22, MbUISYJOBUTENDb 23, MOABM)KHAS BO3Y LITHAS
wiatgopma 24, 1EnmHOH KOBINOBBIN 311€BaTOp 25, BBITSDKHOW BEHTWIISITOP 206, BBITSDKHAS
TpyOa 27, ra3 28, HCTOYHUK YTOJLHOTO ra3a 29 v HCTOYHUK ra3oo0pasHoro azora 30, Bo3myx
31;

[0050] Ha @ur 2 nokasaHa CTPYKTypHas CX€Ma NPHUHLOMNA MOCTPOCHUS

YIUIOTHUTECJIBHOT'O KJiariaHa YIpaBJI€HUA ITOTOKOM B PacCMOTPECHHOM BapHUAaHTE

OCYyHIECTBJICHUA HACTOALLECTO I/1306peTeHI/I$I.
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IHoapoOHoe onucaHue NPeANOYTHTEILHOI0 BADHAHTA OCYIIECTBJIEHHS

H3o0peTeHust

[0051] 3arpy304HbIil  JIEHTOYHBIII KOHBeWep, MUTarelb C BECOBBIM
703aTOpOM, IIHEKOBBI NHUTAaTeIb W CyLIMIKa BeHTypu, HCIONb3yemble B BapHAHTAX
OCYINECTBJICHUS] HACTOSIIET0 HM300peTeHMs, SBISIFOTCA ~KOMMEPUYECKH JOCTYITHBIMU
MPOAYKTaMHU.

[0052] [MonsuxkHas BO3MYyIIHAS IaT¢OpMa U LIETTHOIN KOBIIOBBIH 3JI€BATOP,
UCTIONIb3yeMble B BapHaHTaX OCYLIECTBICHHsS HACTOSIIETO H300PETEeHUs, SIBISIFOTCS
KOMMEPYECKH JOCTYTHBIMU MPOIY KTAMH.

[0053] IlepBelii  OXJaXJAOIIMM  LMKJIOHHBIA  IWIMHIAP,  BTOPOU
OXJIAXKJAOIMI LUKJIOHHBIA LUJIUHADP, TPETUH OXJAKIAOIWNWNA LHUKJIOHHBIA LWIMHID,
NEPBBIM LUKJIOHHBIN MOAOTPEBATENb U BTOPOU LUKJIOHHBIA NOAOTPEBATENb, UCIOIb3yEMBIE B
BApUAHTAaX  OCYIIECTBJIECHUS  HACTOSINETO  M300pPETeHHs, SBISIFOTCA ~ KOMMEPUECKH
JOCTYITHBIMU LIUKJIOHHBIMH CENapaTOPaMH.

[0054] IIeineynoBurenp, MCHONB3YyEMBI B PACCMaTPUBAEMOM BapHUaHTE
OCYIIECTBJICHUS] HACTOSIIEro M300peTeHM s, MPEACTABIsIET COOOH KOMMEpPUECKH TOCTYITHbIHI
IBUIEYJIOBUTEITb C PYKABHBIMH (DUIIBTPAMH.

[0055] IIpyHUUOBI TOCTPOCHUS YIUIOTHUTENIbHBIX KJIANAHOB YIPaBICHUS
MOTOKOM, HCHOJIb3YEMBIX B pPacCMaTpPUBAEMOM BapUaHTE OCYINECTBICHUS HACTOSIIErO
nu3o00peTeHusi, moka3anbl Ha Pur 2, B YIUIOTHUTENbHBIX KJAMaHAX YTPABJICHUS] MMOTOKOM
pPacHoJIOKEHbl NEPErOPOAKH Ui  pa3feleHus: BHYTPEHHMX 4YacTell YIUIOTHUTENIbHBIX
KJIAMIAHOB YIIPaBJIEHUs IOTOKOM Ha 3arpy304HYI0 KaMepy M pasrpy304HYIO Kamepy. BepxHss
U OOKOBBIE KPOMKH TMEPEropodoK JKECTKO COEAMHEHbl C BHYTPEHHHUMH YacCTAMHU
YIUIOTHUTENbHBIX KJIAMaHOB YIpPaBlI€HUS I[IOTOKOM, a MEXIy HIDKHUMU KpPOMKaMH
NEePEeropoaoK U JHULIAMHU YIUIOTHUTEIBHBIX KJIAMAHOB YIPABJICHHUS TIOTOKOM C(OPMHUPOBAHBI
3a30pbl, KOTOpbIe OyAyT HCIIONB30BATHCS B KAY€CTBE TOPU3OHTAJIBHBIX KaHAJIOB. B OOKOBOH
CTEHKE 3arpy304HOHM KaMepbl BBIIIOJHEHO 3arpy304yHOE OTBEPCTHE, a B OOKOBOHM CTEHKE
pasrpy304HONM KaMepbl BBIMOJHEHO pas3rpy304HOE OTBEPCTHE, 3arpy304HOE OTBEPCTHE U
pasrpy304HOE OTBEPCTUE PACIIONOKEHBI HaJ HUKHUMU KPOMKAaMU IEPEropofoK, MPU 3TOM
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3arpy304HOE€ OTBEPCTHE PACIOJIOKEHO BBILIE, YEM PA3rpy304HOe OTBepcTHe. B nHuIne
3arpy304Hoil kaMepbl C(HOPMHPOBAHO BO3AyX03a0OpHOE OTBEPCTHE U Pa3PEKEHHOrO
BO3/yXa, KOTOPOE COO0IIaeTcst ¢ MepBbIM TPYyOOIIPOBOIOM ISl BIIyCKa BO3AyXa, a B JHUIIE
pa3rpy304HON Kamepbl BBIOJHEHO BO3AYyX03a00PHOE OTBEPCTHE AJISI CXKMKEHHOTO BO3MyXa,
KOTOpoe cooOIaercsi CO BTOPbIM TPyOOMpPOBOAOM JUIsl BIyCKa BO3Ayxa. llepBbrii
TPyOONPOBOX sl BITyCKa BO3yXa M BTOPOI TpyOOIpPOBO AJIsl BITyCKAa BO3MyXa COOOINAIOTCS
C UCTOYHHKAMU Ta3a.

[0056] Crnoco6 paboThl YIIOTHUTENBHBIX KJIAMAHOB YIIPABJIEHUS] TOTOKOM
B PACCMOTPEHHBIX BapUAHTaX OCYIIECTBJICHUS HACTOSIIErO0 M300pETeHHs BKJIFOYAET B celst
CIEAYIOLIME 3Tamnbl. TBEPAbICE MaTEpHUalbl, MOCTYMNAOLIUME U3 3arpy304HOTO OTBEPCTHS,
MOCTENEHHO HAKAIUIMBAIOTCS, W KOTHA TBEPAbIe MaTepuUalibl 3aKPbIBAIOT TOPU30HTAJIbHBIN
KaHaJ, B 3arpy304HYI0 KaMepy uepe3 mepBblid TPyOOnmpoBO Il BITyCKa BO3AyXa HATHETAOT
pa3pesKeHHBI BO3IYX, a B Pa3TPy304HYIO0 Kamepy MO BTOPOMY TPYyOOMPOBONY IJIsl BITyCKa
BO3[lyXa HArHETAlOT CHKIDKEHHBIM BO3AyX, B PE3yJbTaTe 4Yero TBEpAblE MaTepualibl B
3arpy304HOlN KaMepe MepeMelaloTCs B pa3rpy304HyI0 KaMepy oA AeHCTBUEM BO3IYIIHOTO
MOTOKA;, U OJHOBPEMEHHO C T[IOCTENEHHbIM HAKOIUICHMEM TBEPAbIX MaTepHAIOB B
3arpy304HON U pa3rpy304HON KaMepax, KOrja BEpXHHUE NOBEPXHOCTH TBEPIbIX MaTepUajioB B
pasrpy304HON KaMepe IOMHUMAIOTCS 1O YPOBHsI Pas3rpy304HOrO OTBEPCTHs], TBEPIbIE
MaTepuaibl B PAa3rpy304HON KaMepe BBIFPYXKAKTCA U3 Pa3rpy304HOrO OTBEPCTUS MOJ
JEeUCTBHUEM BO3YIIHOIO MOTOKA.

[0057] CornacHo paccMaTpuBaEMOMY BapUAHTy OCYLIECTBJICHUSA
HACTOSIIEr0 M300peTeHuss TepBbId TPyOONpOBOA Ui BIyCKa BO3AyXa U BTOPOH
TPyOOMPOBON ISt BITyCKa BO3/yXa COOTBETCTBYIOIIMM 00Pa30oM COOOIMAOTCS ¢ UCTOYHUKOM
ra3oo0pasHOro a3oTa, M ra3000pa3HbIi a30T UCHONB3YIOT B KAUECTBE PAa3pEKEHHOTO BO3IyXa
U CXKIDKEHHOTO BO3IyXa.

[00S8] CornacHo paccMaTpuBaEMOMY BApUAHTY OCYLIECTBIICHUSA
HACTOSIIIETO  M300pETeHHUs, MHOXECTBO VCTPOHCTB  H3MEPEHHs] TeMIeparypbl ¢
UCTIOJIb30BAHIEM TEPMOIIAPhl COOTBETCTBYIOIIMM OOpPa3OM pACIIONOKEHBbI HA IEYH ISt

CyCIICH3MOHHOI'O o0kura ¢ NpeaABAPUTCIIbHBIM OKHCJICHUEM, IIEYU AJisI CyCIICH3UOHHOIrO U
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BOCCTAHOBHTEJIbHOTO OOKMTa M TMBUIEYJOBUTENE M HCIONB3YIOTCA IS ONpeAeTeHUs
TEeMIepaTypbl, I MHO)KECTBO JATYMKOB JIABJIEHUS COOTBETCTBYIOLINM 00pPa30M PacroOIOKEHbI
Ha TeYd JUIsI CYCIIEH3MOHHOTO OOXKHra C IpPeABAPUTENbHBIM OKUCJIEHUEM, Me4YH MJis
CYCIIEH3MOHHOTO U BOCCTAHOBHMTENIBHOIO OOKMIa M IBLICYJIOBHUTENE M HCIIONB3YIOTCS IS
ONPENEIICHUS NaBICHMUS.

[0059] CornacHo paccMaTpuBaEMOMY BapUAHTY OCYLIECTBJICHUS
HACTOSLIETO  W300pETEeHUs, MHOXECTBO YCTPOMCTB  H3MEPEHHUs TeMIeparypbl C
UCTIOJIb30BAHMEM TEPMOIAapbl COOTBETCTBYIOIIUM OOpPa3OM pPACIONIOKEHb HA IEPBOM
OXJIAKJAIOIIEM LMKJIOHHOM LUJIMHAPE, BTOPOM OXJAXKAAKOLEM LUKJIOHHOM LWIMHIAPE U
TPETbEM OXJAKIAKOLEM LHUKJIOHHOM LWJIMHAPE W HCHOJb3YKTCS [l ONPEAENICHUs
TEeMIepaTypbl, I MHO)KECTBO JaTYMKOB JIABJICHUS COOTBETCTBYIOIIUM OOPa30M PaCIIONIOKEHBI
Ha NEPBOM OXJIAXJAOUIEM LUKJIOHHOM LMJIUHApPE, BTOPOM OXJAXKIAAIOLIEM LHUKIOHHOM
LUJIUHAPE W TPETbEM OXJAXIAOIIEM LHUKJIOHHOM LWIMHAPE W HUCHONb3YeTCs IJIs
ONpENEIICHUs NABICHUS.

[0060] CornacHo paccMaTpuBaEMOMY BapUaHTy OCYLIECTBIICHUSA
HACTOSIIIErO M300PETEeHNUs YTONbHBIN ra3 MPeaCcTaBisieT COOON reHepaTOpHbIN ra3, KOKCOBbIT
ras, JOMEHHBbIN ra3, KOHBEPTEPHbIN ra3 Ui KPEKUHIOBbIA IPUPOAHBIN ras.

[0061] Bapuanr 1

[0062] CTpyKTypa CUCTEMBbI CyCTIIEH3HOHHOTO OOKHUTa AJIsl TPOMBILILICHHOM
nepepabOTKU JKeJIE3HbIX M MapraHLEeBbIX pPyA MokasaHa Ha Pur 1, cucrema COmep:KUT
3arpy304HbIN JIGHTOUHBIA KOHBeWep 1, 3arpy3ouHblii OyHKep 2, mUTareinb 3 C BECOBBIM
703aTOPOM,  INHEKOBBIM nurarens 4, cymwiky 5 BeHTypu, nepBblii LUKIOHHBIN
nojorpesaresib 6, BTOPOW LMKJIOHHBIA IOAOrpeBareNb 7/, Medb 8 sl CyCHEH3MOHHOIO
oO)kMra C TPEABAPUTENBHBIM OKHCJICHUEM, LUKIOHHBIH wmHAp 10  TepMudecKoit
cemapaluy, MepBbli YIUIOTHUTENbHBIN Kjaamad 11 ympaBieHuss MOTOKOM, meub 12 1o
CYCIEH3HMOHHOTO M BOCCTAaHOBHUTENIPHOTO OOKHIa, LMKJIOHHBIA cemaparop 13, BTOpoii
VIUIOTHUTEJBbHBIA KJanaH 14 ymnpaBiieHHs MOTOKOM, MNEPBBINA OXJIAKIAOLIUNA LUKJIOHHBINA
LWIMHAP 15, BTOPON OXJaXAAKOIIMN LUKJIOHHBIM LWIMHADP 16, TpeTui OXJIaKIAroLIUN

OUKJIOHHBIA  1uuHAp 17, HakonurtenbHbl — OyHkep 18,  mpobunky 19, MarHuTHBIHI
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pynootaenutenb 20, npueMHHUK 21 MPOAYKTOB OOOTAIEeHHUs JKEIe3HOU PyIbl, MPUEMHHK 23
npoaykTa oOOTraIieHus MapraHLeBONW Py.bl, MbUIEYJIOBUTEND 23, MOABUKHYIO BO3IYIIHYIO
atgopmy 24, LEmHOW KOBIIOBBIH 311€BaTOp 25, BBITSIXKHONH BEHTHJIATODP 20, BBITSKHYIO
TpyOy 27, UCTOUHUK 29 YyroNpHOro ra3a u UCTOYHUK 30 ra3oo0pasHOro a3ora.

[0063] 3arpy3ouHbIii  JIGHTOYHBIM  KOHBeiiep |  pacronmoskeH — Han
3arpy304HbIM OyHKEpOM 2 JUIsl TPAHCIOPTHPOBKH TBUIEBUAHBIX PYA B 3arpy304YHbBIN
Oynkep 2. [Iurarens 3 ¢ BECOBBIM J03aTOPOM PACIIONIOKEH MEXKY 3arPy30UHBbIM Oy HKepoM 2
U [IHEKOBbIM MHTaTeneM 4 U, COOTBETCTBEHHO, HANpPOTHUB BBIXOJHOTO OTBEPCTHUS
3arpy304HOro OyHKepa 2 W 3arpy304HOrO KOHLIA ITHEKOBOTO MUTATEeNs 4, a pa3rpy304uHBIA
KOHELl IITHEKOBOI'O MUTaTessi 4 pacrnojoKeH HallpOTUB 3arpy304HOrO OTBEPCTHSI CYLIMJIKH S
Bentypu.

[0064] Pasrpy3ouHoe orBepcTue cyunuika S BeHTypu coobmaercst ¢
3arpy304HbIM OTBEPCTHUEM MEPBOrO LUKIOHHOIO MOAOrpeBaress 6, pa3rpy304HOe OTBEPCTHE
NepBOTO LIMKJIOHHOTO MOAOrpeBaresisi 6 coo0INaeTcsi ¢ 3arpy304HbIM OTBEPCTHEM BTOPOTO
LUKJIOHHOIO  MOAOrpeBarens 7,  pasrpy304HOE  OTBEPCTHE  BTOPOrO  LIUKJIOHHOIO
noforpesaresisi 7 cooOmraercst ¢ 3arpy304HbIM OTBEPCTHEM B HIDKHEHW YacTH medyu 8 s
CYCHEH3HOHHOr0 00XHra ¢ MpeABapUTENbHBIM OKHCIIEHHEM, a B HUKHEW YacTH redu 8 s
CYCIIEH3MOHHOTO OOKMra ¢ TpeaBapUTENbHBIM OKHCIEHHEM pPACIHONIOKEHbl TOpeiika U
BO31yX03a00pHOEe oOTBepcTHe. BepxHsAs wacTh meun 8 1uIs CyCHEH3HMOHHOro OOXura ¢
NpPEABAPUTEIBHBIM ~ OKUCJIEHHEM COOOINAeTCsl C TEepPBbIM 3arpy30uHbIM OTBEPCTHEM
LUKJIOHHOrO IumHApa 10  TepMHUuUeckol cemapanuud d4epe3 TMEPBbIA  TPyOONPOBOL,
pPa3rpy304HOE OTBEPCTHE LIMKJIOHHOTO HHIHHAPA 10 TepMIUeCcKol cenmapaui COO0IaeTcsi C
BXOIHbIM OTBEPCTHEM IIE€PBOTO VIJIOTHUTENBbHOTO KjamaHa 11 ympaBieHHs IOTOKOM,
BBIXOZIHOE€ OTBEpPCTHE IMEPBOr0 YIUIOTHUTEJIbHOrO kianaHa 11 ympaBieHus MOTOKOM
cooOIaeTcss ¢ TMepBbIM 3arpy304HbIM OTBEPCTHEM B BepxXHed dactu meuw 12 mns
CYCIIEH3MOHHOTO M BOCCTAaHOBHUTEJIBHOTO OOXKHra, a B HIDKHEH dYacTu medd 12 mis
CYCHEH3HMOHHOTO M BOCCTAHOBHUTEIBHOTO OOKHra BBIMOJIHEHO MHOXKECTBO BO3yX03a00PHBIX
OTBEPCTHUH, KOTOpBIE OJHOBPEMEHHO COOOIIAIOTCS € HMCTOYHUKOM 29 YIOJNBHOIO rasa |

uctouHukoM 30 ra3o00pa3HOro a3ora.
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[0065] PasrpyzouHoe orBepctue B OOKOBOM wactu meuu 12 s
CYCHEH3HMOHHOTO M BOCCTaHOBUTEIBHOTO OOXKHra coOOIIAaeTcsi ¢ BXOAHBIM OTBEPCTHEM
BTOPOTO YIUIOTHUTEIBHOIO KjanaHa 14 ynpasieHusl IOTOKOM, BBIXOAHOE OTBEPCTHE BTOPOTO
YIUIOTHUTENIPHOTO  KJiamaHa 14  ympaBieHHs TOTOKOM COOOIIaeTcss ¢  3arpy304HbIM
OTBEPCTUEM IEPBOT0O OXJAXKIAIOIIEr0 LMKJIOHHOIO IMIIMHApA 15, pasrpy304HOe OTBEpPCTHE
NEePBOTO  OXJIAKJAIOIIEro LMKJIOHHOTO IiuHApa 15  coolmaercss ¢ 3arpy304HBIM
OTBEPCTHEM BTOPOTO OXJIAXAAIOINEro IUKJIOHHOTO LMIMHApPA 16, pa3rpy3oduHOe OTBEpCTHE
BTOPOTO  OXJIAKJAKOLIETO IUKJIOHHOrO IMiuHApa 16 coolmaercs ¢ 3arpy304HBIM
OTBEPCTHEM TPETHEr0 OXJAXKIAIOLIEro LMKJIOHHOrO IiMHApa 17, a pasrpy3odHoe
OTBEPCTHE TPETHEro OXJIAXKAAIOLIEr0o ILUKIOHHOrO MuMHApa 17 coolimaercs ¢ BXOAHBIM
OTBEPCTHEM HAKOMHUTEIHLHOTO OyHKepa 18.

[0066] BrixonHoe oTBepcTHE HakomuTeapbHOro OyHkepa 18 coobmaercs ¢
BXOIHBIM OTBEpCTHEM JpoOmiku 19, a BeIXOAHOE OTBEepcTHE APOOMNKHU 19 coobmaercs ¢
3arpy304HbIM OTBEPCTUEM MAarHUTHOro pynootaenutens 20. Bo3gyXoBbIyCKHOE OTBEPCTHE
NEepBOTr0 LMKJIOHHOIO TMoAorpesareis 6 cooOIiaeTcss ¢ BO3AYyX03a0OpPHBIM OTBEPCTHUEM
IBIJIEYJIOBUTENS 23, @ BO3AYXOBBITYCKHOE OTBEPCTHE TbLIECYJIOBUTENS 23 coolImaercs ¢
BBITS’KHBIM BEHTUJISITOPOM 26.

[0067] Pasrpy3ouHoe  oTBepcTHE  MbUIEYJOBUTENSA 23 PacCONOKEHO
HANpPOTHB TMOABMKHON BO3MYyINHOW Tar(opmbl 24, pa3rpy304HOE OTBEPCTHE TMOABUKHOM
BO3AYINHOW TMIaTopMbl 24 pacroIOKEHO HAMPOTHB BXOAHOTO OTBEPCTHS ILIEITHOTO
KOBILIOBOTO 3JieBaropa 25, a BBIXOAHOE OTBEPCTHE LIEMHOIO KOBLIOBOTO 3jieBaropa 25
COODINAETCsI CO BTOPBIM 3arPy304HBIM OTBEPCTHUEM ITUKJIOHHOTO InHApa 10 TepMudeckoi
cenapauuu. BoO3IyXOBBIMYCKHOE OTBEPCTHE LUKJIOHHOINO wLuiuHApa 10 Tepmudeckon
cernapanuy coodIaeTcsi ¢ 3arpy304HbIM OTBEPCTHEM BTOPOTO LIUKJIOHHOTO MOAOTpEBaTeNs 7.
Bo3nyxoBBIITyCKHOE OTBEPCTHE BTOPOro LHMKJIOHHOTO Tomorpesaress 7 cooOmmaercss ¢
BO3/IyX03a00OpHBIM OTBEPCTHEM B HIDKHEH YacTH Cyuruku S BeHTypu depe3 BTOpOid
TpyOOmpoBOx, BTOpas JOINOJHHUTENbHAast Topenka 9-3  pacnojokeHa Ha BTOPOM
TpyOompoBone, W BTOpasi IOMOJHUTENbHAsI ropenka 9-3 coolmaercs ¢ HUCTOYHUKOM 29

YTOJILHOTO Tas3a.
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[0068] BrITskHOE OTBEpPCTHE BBINOJIHEHO B BEPXHEW 4acTH Ieuu 12 muid
CYCHEH3HMOHHOTO U BOCCTAHOBUTENBHOIO OOKHTa M COOOINAETCsI C 3arpy304HBIM OTBEPCTHEM
B HIJKHEH YaCTU LMKJOHHOIO cemnaparopa 13, BO3AyXOBBITYCKHOE OTBEPCTHE LIUKJIOHHOIO
cemaparopa 13 cooOmiaercss ¢ 3arpy304HbIM OTBEPCTHEM B HW)KHEH YacTU Tedyd 8 ISt
CYCIIEH3MOHHOTO OOKHMIa C MpeNBapUTESbHbIM OKHCIEHHEM, a Pasrpy304HOE OTBEPCTHE
LIUKJIOHHOTO cemnaparopa 13 coolraercsi co BTOPbIM 3arpy304HbIM OTBEPCTHEM B BEPXHEH
4yacTu neuu 12 15si CyCeH3MOHHOTO U BOCCTAHOBUTENIbHOTO OOKUTA.

[0069] Bo3nyXOBBITyCKHOE ~ OTBEPCTHE  TPETBErO  OXJAXKIAIOIIErO
UKJIOHHOrO  muuHApa 17  coolOmaercss ¢ 3arpy304HbIM ~ OTBEPCTUEM  BTOPOTO
OXJIAXKJAIOIIEr0 LUKJIOHHONO LWIMHAPA 16, BO3AYXOBBITYCKHOE OTBEPCTHE BTOPOIO
OXJIQKJAIOIIEro IMKJIOHHOTO WWiIMHApa 16 coolmaercsi ¢ 3arpy304HbIM OTBEPCTHEM
NEPBOro OXJIAKAAKLIEr0 HUKJIOHHOIO HUINHAPA 15, BO3MyXOBBIY CKHOE OTBEPCTHE NTEPBOIO
OXJIQKJAFOIIEro [HUKJIOHHOTO LumuHApa 15 cooliraercss ¢ BO3ayx03a00pHBIM OTBEPCTHEM B
HIDKHEH 4YacTu medd 8 JUIsl CyCIIeH3MOHHOrO OOKWIa C TPENBAPUTENbHBIM OKHCICHHEM, a
BO3/1yX03a00pHOE OTBEPCTHE TPETHETO OXJIAKIAAIONIEr0 UKJIOHHOTO IHnHApa 17 cHabxkeHo
BO3/1yXOIPOBOAOM JJIsl HArHETaHUs Bo3ayxa 31.

[0070] T'openka, pacnonoxeHHass B HIJKHEM 4YacTH TIe4d 8 A
CYCIIEH3MOHHOTO OOKMra ¢ TMpeIBapUTESbHbIM OKHUCIEHHEM, COCTOUT M3 OCHOBHOH
ropenku 9-1 u nepBo JOMOIHUTENBHON ropenku 9-2, U npu 3TOM OCHOBHAas ropenka 9-1 u
nepBasi JIOTIOJIHUTENbHAsT ropeiika 9-2 COOTBETCTBEHHO COOOIIAIOTCS € MCTOYHUKOM 29
yTOJIBHOTO rasa.

[0071] BbIxomHOe OTBepCTHE BBITSDKHOTO BEHTWIISITOpA 26 coollmaercs ¢
BBITSDKHOH TpyOoi#i 27.

[0072] BrimyckHOe oTBEpCcTHE AJII MAarHUTHOIO NPOAYKTAa U3 MarHUTHOIO
pynootaenutens 20 pacmoNOKEHO HANPOTUB TNpUeMHHKA 21 MpOmyKTOB OOOTraImeHus
JKEJIE3HON pyabl, a BBITYCKHOE OTBEPCTHE [JIs1 HEMAarHUTHOIO NMPOAYKTAa W3 MAarHUTHOIO
pynootaenutens 20 pacHoNOKEHO HANPOTUB TNPUEMHHKA 22 TPOXYKTOB OOOTaIleHHs

MapraHLeBOU PyAbL.
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[0073] Conepxanue sxeneza TFe B Kene3HbIX M MapraHLEBBIX pyaax
cocrasnsieT 41,56%, a comepskaHue MapraHua TMn B JKele3HbIX M MapraHLEBBIX PYyAax
cocraBisier 15,68%. Cnocod cycneH3MOHHOro oOXura JJIsi MPOMBILIIEHHOH nepepadoTku
JKEJIe3HbIX 1 MAPTaHLEBBIX Py BKIFOUAET B Ce0sl CEAYIOLINE STaIbl:

[0074] BBINOHSIOT Ipo0NIeH e KeJe3HbIX U MaPTaHLEBbIX Py A0 TEX IOp,
noka o01masi Macca 4acTu ¢ pasmepom 3epHa 1 Mm He coctaBuT 80% oT 00wIeli Macchl st
MOJIy Y€HUS! MBbUIEBUIHBIX PYI.

[0075] BBINONHAIOT TPaHCHOPTUPOBKY NBUIEBUAHBIX PYyA B 3arpy304HbIN
OyHKEep 2  TMOCPENCTBOM  3arpy304YHOTO  JIGHTOUYHOTO  KOHBelepa 1,  OCyLIeCTBISIOT
HETIPEPhIBHYIO TIOflauy TMbUICBHIHBIX pPyx U3 3arpy304Horo OyHkepa 2 B IIHEKOBBI
nuTaTenb 4 yepes3 NUTaTesb 3 ¢ BECOBBIM J03aTOPOM U HENPEPBIBHYIO MOAAYY NMBUIEBUAHBIX
pyAa B cyminiky S5 BeHTypu uepes3 HIHEKOBBIA MUTATEND 4.

[0076] 3amyckaroT BBITSDKHOM BEHTUJIATOP 26 IS CO3IaHUs
OTPULIATEJIbHOIO JABJICHUS B IbUICYJIOBUTENE 23, MEPBOM LUKIOHHOM IOxorpesarene o,
BTOPOM LMKJIOHHOM Ioporpesarene 7, cymuike 5 BenTypu, LukJIOHHOM wuimusHape 10
TEPMUYECKOH cemapanuu W Me4u 8 Ui CYCHEH3HOHHOro OOXKHra C IpeaBapUTENIbHBIM
OKHCJICHUEM, HArHETArOT NOPIOYUH ra3 B CyLIUJIKY 5 BeHTypu, CMEIIMBaIOT TOPHOYUN ra3 ¢
NBUIEBUHBIMU pPYJaMHU U YOAJISIOT aACOPOMpPOBAHHYKO BOAY U3 MBUICBUIAHBIX PV,
KOHTPOJIMPYIOT, 4TOOBI TEeMIepaTypa Marepuaja B pasrpy304HOM OTBEPCTHU CYIIWIJIKH 5
Bentypu Obiia Ha yposHe 150°C.

[0077] OObecneunBarOT MOCTYIUIGHHE TOPIOYEro ra3a W IMbUIEBHIHBIX PYH
0e3 aacopOUpOBAaHHOW BOABI B MEPBBIM LIUKJIOHHBIA TOAOTPEBATENb 6 W3 CYIIWJIKH 5
Bentypu, obecrnieqnBarOT MOCTYIUICHHE TBEPIbIX MAaTEPHAJIOB MOCIE HUKJIOHHOW Cenapanun
BO BTOPOU LIMKJIOHHBIN NOAOIPEBaTENb /, MPENBAPUTEIbHO HArpeBarOT TBEPAbIE MaTepUAJIbI
BO BTOPOW pa3 MOCJie LUMKJIOHHON cemapalud BO BTOPOM LIMKJIOHHOM MoOaorpesarene 7 1o
400 °C, a 3arem o00ecreunBarOT MOCTYIUIEHHE TMPEIBAPUTENbHO HArPEThIX TBEPABIX
MaTepHajoB B Medb 8 ISt CYyCIEH3NOHHOTO OOJKUTA C TPEBAPUTEbHBIM OKHUCICHUEM.

[0078] Ilocne TOro Kkak NBUIEBHOHBIE pyAbl MOCTYOSAT B MEPBbIN

LUKJIOHHBIM MOAOrpeBaTelb 6, BBINTYCKAIOT CEMapUPOBAaHHBIN a3 W3 MEPBOr0 LIUKJIOHHOIO
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nojorpesaress 6, Mo3BOJsAs OTPA0OTAaHHOMY Tas3y MOCTYIAaTh B MbUICYJIOBUTEND 23, a MOCie
yAaJIeHUs NbUIA a3 MOCTYNAET B BBITSDKHOM BEHTWIIATOP 26, BBINYCKAOT ra3 28, OTBOAMMBIN
BBITSDKHBIM BEHTHIIATOPOM 26 depe3 BBITSKHYIO TpyOy 27.

[0079] [Tocne Toro kak OyJeT BbIrpysKeHa MbLIb, 00Pa3yIOIIAsCcsi BO BpEMsI
yOaJeHus] TbUTM, OOECNEeYMBAIOT IMOCTYIUIEHHE MbUIM B LIETMHOW KOBILOBBIN 3ieBaTop 25
MOCPENCTBOM  TMOABMIKHON — BO3AYIIHONH miaaropmbl 24; TPAaHCIOPTHPYIOT TbLUIb B
LUKJIOHHBIM LuiauHAp 10 TepMuueckol cemapaluu IOCPEACTBOM LIETTHOIO KOBIIOBOTO
3JeBaTopa 25, HarHeTalT ra3, CenapupOBAHHBIN LIUKJIOHHBIM LIMJIMHAPOM 10 Tepmudeckoit
cemapaluy B MPOLECcCe LUKJIOHHON cenapauuy, BO BTOPOH LMKJIOHHBIN MOAOTpeBaTeb 7,
HarHeTarT ra3, CENapUpPOBAHHBIM BTOPBIM LUKIOHHBIM NOAOTpeBaresieM 7/ B IpoLecce
IIUKJIOHHOH Ccemapalyy, B CYIIWIKy 5 BeHTypu o BropoMy TpyOOmpoBOAy; U 00ECIEUnBAIOT
OTHOBPEMEHHOE HAarHETaHHE BTOPOH MNOMOJHUTENBHOW TFOPENKon 9-3, pacrnonoXeHHONW Ha
BTOPOM TpyOONpOBOE, TOPIOYEro rasa B Cymmiky S Bertypu.

[0080] 3amnyCcKaroT ropesiky JJis C)KUTaHMsI HAarHETaeMOT0 YIOJIbHOTO Iasa C

LEJIbI0 TOJYYEHUs BBICOKOTEMIIEPATYPHOrO Trasza, NOCTYMAKINero B Me4yb 8§ I

>
CYCHEH3HOHHOT0 O0KHra C NMpeaBapuTeIbHbIM OKHCIIEHUEM, TIPH 5TOM Bo3ayX 31 momaercs B
neyb 8 JUII  CYCNEH3HMOHHOro o0Xura ¢ TpenBapUTENbHBIM OKHCJIEHHEM  4epes
BO31yX03a0OpHOE OTBEPCTHE B HIDKHEH YacTH Ne4YM 8 sl CyCIeH3MOHHOro OOXKHra ¢
IIPEIBApPUTEIbHBIM OKHCJIEHUEM IO[ [EHCTBUEM IIOTOKA BO3AYyXa U OTPULIATEIBHOIO
JaBJIEHHs, YTO MO3BOJISIET TBEPABIM MaTepHajaM B Meud 8 IJIsi CyCHNEeH3HOHHOro O0XHra C
IIPEIBAPUTEIBHBIM OKHCJIEHMEM HAXOOUTbCS BO B3BELIEHHOM COCTOSIHUHU, HarpeBaroT
TBepable MaTepuasbl 10 S50 °C s mx obxwura, 3a CHET 4ero KapOOHATHbIE MHHEPAJIbI B
TBEPABIX MaTepuajax MOABEPrarOTCs TEPMUUECKOMY Pa3JIOKEHUIO, & MUHEPaJbl MapraHua u
’Keje3a IOABEPraloTCs OKHCIMTENBPHOH peaknmuu, OOECHeYHBAalOT BBITPY3KY BCeX
000MCKEHHBIX TBEPIBIX MAaTEPHAJIOB M3 BEPXHEH YacTH Medu 8 AJisi CYyCIEeH3HOHHOTO OOKHTA
C TIPEABAPUTEIBHBIM OKHCICHHEM BMECTE C MOTOKOM BO3yXa IO MEPBOMY TPyOONpOBOLY,
9roObI O0ECTeYnTh IOCTYIUIEHHE TBEPIbIX MAaTePUAIOB B LUKIOHHBIA LmHApP 10

TepMI/ILIeCKOI‘/'I cenapannu, UCNOJNb3YOT TBEPAbIC MATCPUAJIbI ITOCTIE HHKHOHHOﬁ cernapanunu B

Ka4€CTBE OKHUCIUTCIIBHOTO MIJIAKOBOTO IIOPOMLIKA, BBIIPYXKAKOT TBEPABIC MATCpUAJIbl H3
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LUKJIOHHOrO ImuinHApa 10 Tepmuueckod cemapauuud M OOECNEUMBAIOT  IMOCTYIUICHHE
BBIIPY>Ka€MbIX TBEPAbIX MATEPUAJIOB B I€Ub 12 1 CyCNIEH3MOHHOIO U BOCCTAHOBUTEILHOTO
o0’kura yepes NepBblii YIUIOTHUTENbHBIN kyarnaH 11 yrpaBieHust IOTOKOM;, U NPHYEM BpeMs
npeObIBaHMsI TBEPABIX MAaTEPHAJIOB, MOCTYNAIOLINX B Me4b 8 I CyCHEH3HOHHOro 00XHUra ¢
IpefBapUTEIbHBIM  OKHCJIEHHEM, B TIe4n 8 Ui  CyCIIeH3MOHHOro  o0kura ¢
IIpeIBapUTEIbHBIM OKUCIIEeHHEeM cocTasisieT 300 CekyHI.

[0081] T'openka, pacnonoxeHHass B HIDKHEM 4YacTU Me4dd 8§ A
CYCHEH3HOHHOTO OQOKMIa ¢ TPEeNBAapUTEIbHBIM OKUCJIEHHEM, COCTOMT W3 OCHOBHOM
ropenku 9-1 u nepBoi AOMOTHUTENBHON ropenku 9-2, a yrojapHbIi ra3s NoAaeTcs B OCHOBHYIO
ropenky 9-1 u nepByr0 JOMOJHUTENBHYIO FOpPEKy 9-2 ¢ MOMOILIBIO UCTOYHUKA 29 yronbHOro
rasa.

[0082] HarneraroT  yrompHbIii Ta3 ®W  Tra3000pasHbli  a30T U3
BO3AYX03a0OpPHBIX OTBEPCTUH B HIDKHEH dYacTH medd 12 [ CYCNEeH3HMOHHOTO U
BOCCTQHOBHTEJILHOTO OOXKHra MOCPEICTBOM HCTOYHHKA 29 yTroJbHOTO rasa U UCTouHHuKa 30
ra3o00pa3HOro a30Ta, 4To MO3BOJSIET OKUCIUTEIPHOMY IIJIAKOBOMY ITOPOIIKY HAXOAUTHCS BO
B3BELIEHHOM COCTOSIHUU IO ACHCTBHEM IIOTOKA BO3[yXa U OTPHULATEIBHOIO AABJICHMS,
OCYINECTBJIIIOT BOCCTAHOBUTENBHBIH 0Oxur mpu Ttemmneparype 500 °C, BBINONHAIOT
BOCCTaHOBNIeHHEe ciabomarHuTHOrO FexOs; mnst mosydenust cuuibHOMarHuTHoOro FesOs u
BoccTtaHoBleHHe MnxOs st monydeHus MnO; HMCHONB3yHOT TBEpAbIE MaTepHalbl MOCHE
BOCCTAHOBHTEJIbHOTO OOKMIa B KAYeCTBE BOCCTAHOBUTEJIBHOIO IIAKOBOTO MOPOLIKA H
BBIFPY’KAIOT BOCCTAHOBHTENIbHBIM IIUTAKOBBI MOPOMIOK M3 OOKOBOW HacTw meww 12 1Jist
CYCHEH3HMOHHOTO M BOCCTAHOBHTEIBHOTO OOXKMra, W TpUueM BpeMsi mpeObIBaHUS
OKHUCJIUTEJIBHOIO  IIJJAKOBOIO  MOPOWIKA B @eud 12 amd CyCHeH3MOHHOIO U
BOCCTAHOBHTEJILHOTO OOXKUTA cOCTaBisieT 70 MUHYT.

[0083] Korma yrombHbIi ra3 W T1a3000pa3HbIl a30T HACHETAKOT W3
BO3AYyX03a0OpPHBIX OTBEPCTUH B HIDKHEH dYacTh Tiedd 12 1 CyCIeH3HOHHOTO U
BOCCTAHOBHTEJIbHOTO OOKWIa, KOJWYECTBO HArHETAaeMOro YrojpHOro rasa B 1,1 pasa
NPEBBIIAET TEOPETHUECKH HEOOXOIUMOE KOJMUECTBO JJIsl NONHOM peakunu mexxay Hy/CO B

yroiapHOM ra3ze u FexOs; u MnO3; B OKHUCIMTENBHOM MIAKOBOM MOPOIIKE, KPOME TOTO,
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KOHTPOJIUPYIOT, 4YTOObI OOBEMHAasi KOHLEHTpAalMs YroJbHOrO ra3a B Te4d 8 [
CYCHEH3HOHHOr0 00XHra ¢ MpeaBapUTeIbHbIM OKUCIIEHHEM Obl1a Ha ypoBHE 40%.

[0084] HarneraroT ras, obpasyromuiicst B meun 12 1jsi CyCeH3HOHHOTO |
BOCCTAHOBHTEJIBHOIO OOXKHra B IPOLECCE BOCCTAHOBUTENBHOTO OOXKHIa, B IIMKJIOHHBIN
cenaparop 13 U3 BBITSHKHOTO OTBEPCTUsI B BEPXHEW YaCTU meud 12 1y CyCneH3UOHHOIO U
BOCCTAHOBHTEJILHOTO 00KHra, 00€eCIeunBarOT BO3BPAIIEHUE TbUTH, OTACIIEHHON LUKJIOHHBIM
cenaparopoM 13, B meub 12 11si CYyCIIEH3MOHHOTO M BOCCTAHOBHUTEJIBHOrO OOXKHra uepes
BTOPO€ 3arpy304HO€ OTBEPCTUE B BEpPXHEW dYacTU mneud 12 s CyCINEH3MOHHOIO U

BOCCTAHOBUTECJIBHOT'O o0sxura u HAar"HeTaroT ras CeHapHpOBaHHbIﬁ MUKJIOHHBIM

>
cenaparopoM 13, B 3arpy304HO€ OTBEPCTHUE B HW)KHEW YacCTU IMe4YHu 8 AJid CyCIEH3UOHHOIO
o0’KHTa C MIPEeBAPUTEIbHBIM OKUCIIEHHEM.

[0085] ObecneunBaroT MOCIIEIOBATEIBHOE MIPOXOXKIACHUE
BOCCTAHOBHUTEJIBHOIO LINIAKOBOT'O MOPOILIKA, BBIFPYKAEMOro U3 neuu 12 a1 ¢y CrneH3uOHHOro
¥ BOCCTAQHOBHTEJIBHOTO OOXKMTa, Yepe3 MEePBbIi OXJTKAAOIINA UKIOHHBIA HIIAHAP 15,
BTOPON OXJIAKAAKOLUNA LUKJIOHHBIM LMIUHADP 16 W TpeTul OXNaKJAIOIUA LHUKJIOHHBIN
uumuHAp 17 mocne  ero MOCTYIUIEHHUs 4epe3  BTOPOM  YIUIOTHUTENbHBbIM  KjamaH 14
yIpaBICHUs] IOTOKOM, OXJAXKIAAIOT BOCCTAHOBUTEJBHBIM IIJIAKOBBIM  IMOPOLIOK 10
temneparypbl 200 °C  wim  Huwke, U O0ECHEUMBAIOT MOCTYIUIEHHE OXJIAKAEHHOTO
BOCCTAHOBHTEJILHOTO IIIJIAKOBOTO MOPOIIKA B HAKOMHUTE IbHBIN OyHKep 18.

[0086] HarnveraroT ra3, cenapupoBaHHBIM TPETBUM  OXJIAXKAAKOLIUM
LUKJIOHHBIM LMJIMHIAPOM 17 B mpolecce LHUKJIOHHOW Cenapaluy, B 3arpy304HOE OTBEPCTHUE
BTOPOIO OXJIAKAAKILIEr0 LUKJIOHHOIO LUAMHApPA 16, HarHeTaroT ras, CenapupOBaHHBIN
BTOPBIM OXJIAKJAIOIIMM LUKJIOHHBIM LIMJIMHAPOM 16 B mpolecce HUKIOHHON cenapainuu, B
3arpy304HOE OTBEPCTHE NEPBOrO OXJIAXKAAIOLIEr0 IMKJIOHHOIO LUINHAPA 15, HarHeTaroT ras,
CENapupOBAaHHBIA MEPBBIM OXJAKIAAKOIIUM LUKJIOHHBIM LWIMHAPOM 15 B mpouecce
LIUKJIOHHON Cemapanuy, B BO3AYX03a0OpHOE OTBEPCTHE B HIDKHEW YacTH TIedud 8 IS
CYCHEH3HOHHOT0 O0KHUTa C MPEeIBAPUTENbHBIM OKHUCIIEHHEM, IPU 3TOM HarHETaroT BO3AYX 31

4yepe3 BO31yx03a00pHOe OTBEPCTHE TPETHEro OXJIAXKIAOINEr0 IUKJIOHHOTO LMHapa 17.
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[0087] BBINOMHAIOT TPaHCHIOPTUPOBKY BOCCTAHOBUTEJIBHOIO IIJAKOBOIO
NOPOLIKA U3 HAKOMUTENbHOTO OyHKepa 18 k nmpobuike 19, n3mMenbyaroT ero 10 TexX 1mop, nokxa
yacTh ¢ pasmepoMm 3epHa 0,074 mm He cocraBuT 75% oOT 0Omeli mMacchl, 00ecrednBaroT
NOCTYIUIEHUE U3MENIBYEHHOIO MOPOILIKA B MACHUTHBIN pynootaenuTens 20 A5 MarHUTHOW
cemapaluy pyApl, NPUYEM HANPSHKEHHOCTb MAarHUTHOIO MOJII BO BPEMs MArHUTHOTO
pasnenenue coctasyusgerT 2000 D, U UCHONB3YIOT MArHUTHBIE MTPOAYKTHI, MOJyUYEHHbIE IyTEM
MAarHUTHOHM cemapaluy pyAbl, B Ka4eCTBE MPONYKTOB OOOTAINEHUs JKEJIEe3HOH pyabl H
HEMarHUTHbIE MPOAYKTHL IOJyUYEeHHbIE IyTeM MarHUTHOW cenapaluy py[bl, B KaueCTBE
NPOOYKTOB OOOTAIEHUs] MApraHIEeBOH PyAbl, MATHUTHBIE MPOAYKTHI, OTHAEJICHHBIE MyTEM
MarHUTHOH cenapariy pyapl, IOCTYMAOT B IPUEMHUK 21 mpoayKkToB 000TaIieHus JKeIe3HOM
pyIbl, a HEMarHuTHble MPOAYKTHI, OTAEJEHHble MyTeM MAarHUTHON cemnapauuu pyasl,
NOCTYMAIOT B MPHEMHHUK 22 MPOAYKTOB OOOTAIleHHs MapraHleBON pyaAbl, TPH 3TOM
MPOAYKThI OOOTAIEHUs] JKeNe3HOH pyabl UMeroT comepskanne TFe 67,18%, a mpomykTsl
oOoraleHusi MapraHLeBOl pyabl UMEIOT conepskanue TMn 50,30%.

[0088] Bapuanr 2

[0089] CTpyKTypa CUCTEMBI CyCIIEH3HOHHOTO OOXKUTa ISl TPOMBIIIIJIEHHOMH
nepepabOTKH JKeJNe3HbIX U MapraHIeBbIX Pyl Takas jke, Kak U B BapuaHre 1.

[0090] Conep:xxanue >xene3a TFe B Jkene3HbIX W MapraHLeBBIX pyAax
cocrasisieT 43,87%, a comepkaHue mapranua TMn B JKeNE3HBIX M MapraHLEBBbIX pyAax
cocrasisieT 23,51%. Crnocob Takol ke, Kak U B BapUaHTe 1, HO UMEeT CIenyIoIue OTINYHs
OT BapuaHTa 1:

[0091] (1) OcymectBisitoT ApoOJIeHNe KeJe3HOW W MapraHIEeBOW pya IO
TEeX MOp, MMOKA YacThb C pa3MepoM 3epHa 1 MM He cocTaBuT 85% ot o01eli Macchl.

[0092] (2) KonTponupyrot, yToObl TEMIepaTypa MaTepuaia B BbIITYCKHOM
orBepcTun Cymuiku 5 Bentypu cocrtaBmsiia 160°C, U OCYyLIECTBISIIOT TMPENBAPUTEIbHbIN
HarpeB TBEPbIX MAaTEPHAJIOB BO BTOPOM LIMKJIOHHOM noforpesarese 7 o S50°C.

[0093] (3)  OcymecTBisitoT  MpenBapUTENbHBI  HArpeB  TBEPIBIX

MaTe€pHuaJioB B MEHU 8 AJist CyCIICH3UOHHOI'O obskura ¢ NpeaABAPUTCIIbHBIM OKUCJICHUEM O0
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700°C nmns obxura, ¥ MpHU 3TOM BpeMsi MpeObIBaHUS TBEPABIX MATEPHAJIOB B I€YU 8 JIS
CYCIIEH3MOHHOTO OOXKHTa C MPeIBaPUTENIbHBIM OKHUCIeHHEeM cocTaBisieT 180 cexyHo.

[0094] (4) Koutponmupyroor, 4roObl TeMmeparypa BOCCTAHOBHUTEIBHOIO
obkura cocrasmsia 600°C, mpu 3TOM BpeMmsi NpeObIBaHHUS OKHUCIHTEIbHOIO IIIAKOBOTO
nopomka B medn 12 Juid CyCHEH3MOHHOIO U BOCCTAHOBHMTEJIBHOTO OOXKHIA COCTaBIISET
30 MUHYT, KOJIMYECTBO HarHETAEMOI'O YIOJBHOIO ra3a B 1,2 pas3a MpeBbIlIAE€T TEOPETUUECKU
HeoOxomumoe nist nojiHoU peakiuu Mexay Hr/CO B yronmbHOM rase u FexOs u MnxOs B
OKHUCIIUTEJIPHOM LIJIAKOBOM TMOPOLIKE, TPU 3TOM KOHTPOJIHUPYETCs, 4TOOBl OOBEMHAs
KOHLIEHTPALHs YIOJIBHOTO Ta3a B IMeYU 8 I CYCHEH3HOHHOTO O0XKHra ¢ TperBapUTEIbHBIM
okucieHueM cocrasisiia 30%.

[0095] (5) V3Menp4aroT BOCCTAHOBUTENBHBIN IIJIAKOBBIM MOPOIIOK IO T€X
Top, MOKa 49acTh ¢ pasmepom 3epHa 0,074 mm He coctaBuT 80% oT 00ImIEeH MacChl, MPU STOM
HaNpsKEHHOCTh MAarHUTHOIO MOJsl BO BpeMsl MarHUTHOH cemapauuu cocrtasisier 1500 3,
MPOAYKTHI OOOTAIeHHs KeJNe3HOHW pynbl uMeroT coxep:kanne TFe 65,2%, a mpomyKTh
oOoraleHust MapraHLeBOl pyabl UMErOT conepskanue TMn 45,51%.

[0096] Bapuanr 3

[0097] CTpyKTypa CUCTEMBI CyCIIEH3MOHHOTO OOXKUTa IS TPOMBIIIIJIEHHOM
nepepabOTKH JKEeNIE3HbIX U MapraHLEeBbIX Py Takas jke, Kak ¥ B BapuaHTe 1.

[0098] Conep:xxanue >xene3a TFe B Jkene3HbIX W MapraHueBBIX pyAax
cocrasnsieT 39,62%, a comepkaHue MapraHiua TMn B JKeNe3HBIX U MapraHLEBbIX pyAax
cocraisieT 19,38%. Cnocob Takol ke, Kak U B BapUaHTe 1, HO UMeeT CIenyroIue OTIHYHS
OT BapuaHTa 1:

[0099] (1) OcymectBisitor apoOJIeHre KeJe3HOW W MapraHUEeBON pya 10
TEeX TMOp, MOKA YacThb C pa3MepoM 3epHa 1 MM He coctaBut 90% ot obmmel MacceL

[0100] (2) KonTponupyrot, yToObl TeMIepaTypa MaTepuaia B BbIITYCKHOM
orBepcTun Cymuiku 5 Bentypu coctaBmsima 180°C, U OCYyLIECTBISIIOT TMPENBAPUTEIbHbIN
HarpeB TBEPbIX MAaTEPHAJIOB BO BTOPOM LIUKJIOHHOM nofgorpesarese 7 o 700°C.

[0101] (3)  OcymecTBisifOT ~ NPEABAPUTENBHBI ~ HArpeB  TBEPABIX

MaTe€pUualioB B MeHU 8 AJist CyCIICH3UOHHOI'O o0skura ¢ NpeaABAPUTCIIbHBIM OKUCJICHUEM O0
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900°C nus obxkura, ¥ MpHU 3TOM BpeMsi MPeObIBaHUS TBEPABIX MATEPHAJIOB B I€YU 8 IJIS
CYCHEH3HMOHHOT0 00XHra ¢ MpeaBapUTEIbHbIM OKUCIEHUEM COCTaBIsIET 60 CEKYH]I.

[0102] (4) Koutpomupyroor, 4roObl TeMmmepaTypa BOCCTaHOBHTEIBHOIO
obkura cocrasmsia 650°C, mpu 3TOM BpeMmsi NpeObIBaHHMsS OKHUCIHTEIbHOTO IIIAKOBOTO
nopomika B meud 12 i CyCMeH3MOHHOTO M BOCCTAHOBHUTEJIBHOTO OOJKHIa COCTaBJISIET
10 MUHYT, KOJIUYECTBO HACHETAEMOIO YTOJBHOIO ra3a B 1,3 pas3a mpeBbILIAET TEOPETUUECKH
HeoOxomumoe nist nojiHoU peakiuu Mexay Hr/CO B yronmbHOM rase u FexOs u MnxOs B
OKHUCIIUTEJIPHOM LIJIAKOBOM TMOPOLIKE, TPU 3TOM KOHTPOJIHUPYETCs, 4TOOBl OOBEMHAs
KOHLIEHTPALHs YIOJIBHOTO Ta3a B IMeYU 8 I CYCHEH3HOHHOTO O0XKHra ¢ TperBapUTEIbHBIM
okucienneM cocrasisiia 20%; u

[0103] (5) V3Menp4aroT BOCCTAHOBUTENBHBIN IIJIAKOBBIM MOPOIIOK IO T€X
Top, TOKa 49acTh ¢ pa3mepom 3epHa 0,074 MM He cocTaBuT 85% oOT 00IEel MacChl, MPU FTOM
HaNpsKEHHOCTh MAarHUTHOIO MOJsl BO BpeMs MarHUTHOH cemapauuu cocrtasisier 1000 3,
MPOAYKTHI OOOTAIeHHs KeJE3HOHW pynbl uUMeroT conep:kanne TFe 66,4%, a mpomyKThI

oOoraleHust MapraHLeBOl pyabl UMeroT conepskanue TMn 47,9%.
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DPOPMVYJIA U3OBPETEHUA

I. Cucrema CyCneH3HMOHHOTO OOXKUTa AJIi NPOMBILUIEHHONH mnepepadoTKu
JKENIE3HbIX W MAapraHIeBbIX Py, coiepikalas 3arpy304Hblii OyHKep, IIHEKOBBIH
nuTaresb, CyIUIKy BeHTypu, nepBplil HUKIOHHBIN TOAOTPEBaTeNb, BTOPON LIMKIOHHBIN
HIOZIOTPeBATeNb, MeUb IS CYCIEH3HOHHOIO O0XHra ¢ MpeABapUTEIbHBIM OKHCICHUEM,
LUKJIOHHBIA LMJIMHAP TEPMUYECKON cemapauuy, MepBbIH YIUIOTHUTENIbHBIA KilalaH
YIPABJICHUS] MOTOKOM, TMeYb Ui CyCIEH3HMOHHOTO W BOCCTAHOBUTEIBHOTO OOXKHra,
BTOPOM YIJIOTHUTEJIBHBIM KJIANaH YIPABJIEHUS IIOTOKOM, NEPBBIM OXJIAKAAIOLINN
LUKJIOHHBIA LWIMHAP, BTOPOH OXJAXAAMOLUN LMKJIOHHBIA LMJIUHADP, TPETUH
OXJIQKIAFOIUN LIUKJIOHHBIA [HJIMHIP, HAKOIIUTENbHBIA OyHKep, IpOOMIIKY, MArHUTHBIH
PYAOOTAENUTENb, NTbUIECYJIOBUTENb, BBITSKHONW BEHTUIISITOP, UCTOUHUK YIOJBHOIO ras3a u
UCTOYHUK ra3000pa3HOro a3orta,

OMUIUYAIOWAACA MeM, YmO BBIXOA W3 3arpy304HOro OyHKepa
pacloNoKeH HaNpOTHUB 3arpy304HOrO KOHIA IIHEKOBOTO IUTATelNs, a pa3rpy304HbIN
KOHELl [IHEKOBOI'O MUTATeNsl PaCIONOKEH HAIPOTUB 3arpy304HOIO OTBEPCTHS CYIIMUIIKU
Bentypuy;

IpU O5TOM  pasrpy3odyHOE OTBEpPCTHE CYIIUIKU BeHTtypu
coo0Imaercss ¢ 3arpy304HbIM OTBEPCTHEM MEPBOrO LMKIOHHOTO IOAOTPEBaTEls,
pasrpy3ouHO€ OTBEpCTHE MEPBOr0 LMKJIOHHOTO MOAOrpeBaTenst coolmaercs ¢
3arpy304HbIM OTBEPCTHEM BTOPOrO LMKJIOHHOTO MOAOTpeBaTess, pasrpy304HOe
OTBEPCTHE BTOPOrO LHKJIOHHOIO IIOAOTPEBaTeNsl COOOLIAeTCs C  3arpy304HBIM
OTBEpPCTHEM B HIDKHEW YacTH MeYH JJIsl CyCHEeH3HMOHHOrO O0XHra ¢ NMpeaBapUTEIbHBIM
OKHCJICHHEM, a B HIDKHEH YaCTH Meuu ISl Cy CIIEH3HOHHOTO 00KHTa C MPeaBAPUTENIbHBIM
OKHCJIEHHEM PaCIIONIOKEHBI FTOPeKa 1 BO3yX03a00pHOE OTBEPCTHE;

NPU 3TOM BEPXHsISI YacTh IMEYW JJISi CyCHEH3HMOHHOTrO OOXHUra ¢
NPEBAPUTEIBHBIM OKHUCJIEHHEM COOOINAeTCs] C IMEPBBIM 3arpy304HBIM OTBEPCTHEM
LUKJIOHHOTO LWJIMHApPA TEPMHUYECKOW Cemapanuy dYepe3 TNepBblii TpyOomposon,
Pasrpy30uHOE OTBEPCTHE LUKJIOHHOTO HIIMHAPA TEPMUUECKON cenapauy cooOmaercs
C BXOJHBIM OTBEPCTHEM MEPBOrO YIUIOTHUTENBHOIO KJjlalaHa YMpPaBiI€HHs] OTOKOM,
BBIXOZIHOE€ OTBEPCTHE MEPBOIO YIUIOTHUTENBHOIO KJlalaHa YIMpaBJI€HUs] IOTOKOM
cooOImaercsi € TMepBbIM 3arpy304HbIM OTBEPCTHEM B BEPXHEH YacTH Ieud IS
CYCIIEH3MOHHOIO U BOCCTAHOBUTENIBHOIO OOXHra, a B HIJKHEH 4YacTH Te4YH IS

CyCII€CH3MOHHOI'O u BOCCTAHOBUTCIJIbBHOTO o0skura BBITTOJIHCHO MHOXXECTBO



BO3IyX03a0OPHBIX OTBEPCTHIA, KOTOpPbIE ONHOBPEMEHHO COOOIMIAIOTCS C HCTOYHUKOM
YTOJIBHOTO ra3a ¥ HCTOYHUKOM Tra3000pa3HOro a3ora,

MPU 5TOM Pa3rpy304HOE OTBEPCTHE B OOKOBOM HaCTH TMEUU IS
CYCIIEH3MOHHOTO U BOCCTAHOBUTEIHHOIO OOKHra COOOIIAETCs] C BXOAHBIM OTBEPCTHEM
BTOPOTO YIUIOTHUTEJILHOTO KJIallaHa yIPaBJIEHUs TOTOKOM, BBIXOJJHOE OTBEPCTHUE BTOPOTO
YIUIOTHUTEJBHOTO KJIallaHa yTPABJICHUS TMOTOKOM COOOLIaeTCss C  3arpy304HbIM
OTBEPCTUEM MEPBOTO OXJIAKIAIOLIETO UKJIOHHOIO [UJINHIPA, Pa3rpy30uHOE OTBEPCTHE
MEPBOr0  OXJIAKIAIOLIET0 LUKJIOHHOTO IIMJIMHApPA COooOIMaercs ¢ 3arpy304HbIM
OTBEPCTHEM BTOPOTO OXJIAKIAIOIIETO UKJIOHHOTO UUJINHAPA, Pa3TPy304YHOE OTBEPCTHE
BTOPOTO  OXJIAXKJAIOIIEro I[MKJIOHHOTO LWJIMHApAa COO0INaeTcs C 3arpy304HbIM
OTBEPCTUEM TPETHErO OXJAKIAIOIIEr0 LMKJIOHHOTO IIJIMHIAPA, a pPasrpy304HOe
OTBEPCTHE TPETHEro OXJIAXKIAIOIIErO UKJIOHHOTO LWJIMHIAPA COOOINAeTCs C BXOTHBIM
OTBEPCTHEM HAKOTHUTEJIBHOTO OyHKepa,

MpU 3TOM BBIXOJHOE OTBEPCTHE HAKOIUTEIBHOrO OyHKepa
coo0IIaeTcsi ¢ BXOOHBIM OTBEPCTHEM APOOWIIKH, a BBIXOJHOE OTBEPCTHE APOOHIIKU
COO0IIAeTCsI ¢ 3arpy304HBIM OTBEPCTUEM MAarHUTHOTO PYIOOTACITUTENS, U

MPU 3TOM BO3AYXOBBIYCKHOE OTBEPCTHE MEPBOrO LIUKJIOHHOTO
MOAOTpeBaTeNisi COOOMAeTCsl € BO3AYX03a0OPHBIM OTBEPCTHEM IMBUICYJIOBUTES, a
BO3IYXOBBIMyCKHOE  OTBEPCTHE  MbUIEYJIOBUTENST  COOOIMAETCST € BBITSDKHBIM
BEHTUJIITOPOM.

2. Cucrema mo mn.l, omiuuarowasca mem, 4mo OHA IOIOJHUTEIBHO
BKJIFOYAET IUTATEIb C BECOBBIM J103aTOPOM, PACIOJIOKEHHBIH MEXIYy 3arpy304HbIM
OYHKEepOM U LITHEKOBBIM MTUTATENIEM U, COOTBETCTBEHHO, HATIPOTHB BBIXOJHOTO OTBEPCTHUS
3arpy304HOr0 OyHKepa U 3arpy304HOr0 KOHIIA ITHEKOBOTO MUTATEIS.

3. Cucrema mno 1. 1, omiauuaowascsa mem, 4mo OHA JOIOJHUTEILHO
BKJIIOYAET MOABHKHYIO BO3AYILIHYIO MIarOpMy M IIEMHON KOBILIOBBIN 3JI€BATOp, MPU
5TOM Pa3rpy304HOE OTBEPCTHUE MBUICYJOBUTENS PACIONIOKEHO HAMPOTHB MOABHMKHOMN
BO3AYINIHOW TUIATGOPMBI, a pa3rpy304HOE OTBEPCTHE TMOABUKHOW BO3AYIIHOU
AT OPMBbI PACTIONIOKEHO HAMMPOTHUB BXOJA B IIEITHON KOBIIOBBIM 3JIEBATOP, a BHIXON U3
I[EMHOTO KOBIIIOBOTO 3JIeBaTOpa COOOIMIAeTCsl CO BTOPBIM 3arpy304HBIM OTBEPCTHEM
LIUKJIOHHOTO LWJUHApPAa TEPMHUUYECKOW Cemapanuy; MPUYeM BO3AYXOBBITYCKHOE
OTBEPCTHE IIUKJIOHHOTO MIJIMHAPA TEPMHUECKON Cerapaiy COO0IMAeTCs ¢ 3arpy304HbIM
OTBEPCTUEM BTOPOTO LMKJIOHHOTO TOAOTPEBATENs, U MPUYEM BO31yXOBBIITYCKHOE
OTBEPCTHE BTOPOrO LIMKJIOHHOTO IONOTPeBaresisi COOOIIaeTcs ¢ BO3AyX03aOOpPHBIM
OTBEPCTHEM B HIKHEH 4acTu cywmmiku BeHTypu yepe3 Bropoii TpyOoIpoBoa, a Bropas
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NOTIOJTHUTENbHAS TOpEeJKa pacloio)KeHa Ha BTOPOM TpyOoIpoBode, W BTOpas
TOTOJTHUTENbHAS TOPEJIKA COOOINAETCs] ¢ UCTOUHMKOM YTOJIBHOTO rasa.

4. Cucrema mo 1. 1, omimuarowiasca mem, 4mo OHA JOIOJHUTEIHLHO
BKJIFOYAaeT LIUKJIOHHBIN CEemapaTop, NMpPU 3TOM BBITSKHOE OTBEPCTUE BBINOJHEHO B
BEpPXHEH YaCTH MEeYH 1151 CYCIIEH3MOHHOTO M BOCCTAHOBUTEJIBHOTO OOKUTa U COO0IIAeTCst
C 3arpy304HbIM OTBEPCTHEM B HIJKHEH 4YacTHM LUKIOHHOIO  Cemaparopa,
BO3IYXOBBIITyCKHOE OTBEPCTHE LUKJIOHHOTO Cemaparopa COooOINAeTcsi ¢ 3arpy304HbIM
OTBEPCTHEM B HW)KHEW YaCTH MY JJIsl CyCIeH3MOHHOTO O0XKHra ¢ MpeaBapUTEIbHBIM
OKHCJICHHEM, a pPas3rpy304HOE OTBEPCTHE LHUKJIOHHOTO Cemaparopa cooOliaercss co
BTOPBIM 3arpy304HBbIM OTBEPCTHEM B BEpXHEH 4YacTW Me4u JJIsl CyCIIEH3MOHHOIO U
BOCCTAHOBHUTEJILHOTO OOXKHUTA.

5. Cucrema mno mn. 1, omiauuarowaaca mem, 4mo BO3AYXOBBIIyCKHOE
OTBEPCTHE TPEThErO OXJIAXKNAIOLIEr0 LUKJIOHHOTO IWIIMHApA coolmmaercss ¢
3arpy304HbIM  OTBEPCTHEM  BTOPOTrO  OXJAXKJAIOLIEr0 LUKJIOHHOIO  LMJIMHAPA,
BO3/1YXOBBITyCKHOE OTBEPCTHE BTOPOI0 OXJAXKAAIOLIEro LUKJIOHHOIO ILMJIMHAPA
cooOImaercsi € 3arpy304HbIM OTBEPCTHEM IE€PBOTO  OXJAKAAIOLIET0 LUKIOHHOTO
LWINHJPA, BO3AYXOBBIIYCKHOE OTBEPCTHE IEPBOTO OXJAXAAIOIIEro LHUKJIOHHOIO
WIMHAPA COO0IIaeTcss ¢ BO3AYX03a0OPHBIM OTBEPCTHEM B HUKHEW YaCTH TEYH JJIst
CYCIIEH3HMOHHOTO OOXKHMIra C IpeIBapUTENIbHbIM OKHCJIEHHEM, a BO3Iyxo03abopHoe
OTBEPCTHE  TPETBEr0  OXJAXKIAIOINEr0  LMKJIOHHOIO  LMIMHApPAa  CHaOXKeHO
BO3AYXONPOBOAOM AJIsl HATHETAHUS BO3AYXA.

6. Cucrema no 1. 1, omauuarouwianca mem, 4mo ropesnka, pacroiIOKeHHas B
HIDKHEH YacTH Me4yH AJIsi CYyCIEH3MOHHOTO OOXKHra ¢ MpeaBapUTESIbHBIM OKHUCIICHHEM,
COCTOHT U3 OCHOBHOM T'OpEJIKH U MePBO TONMOJHUTEIbHOM TOpeNKy; U IPUYeM OCHOBHAS
ropesika W TepBas JONOJHUTENbHAS TOpeNKa COOTBETCTBEHHO COOOMIAIOTCA ¢
HCTOUYHUKOM YTOJIHOTO rasa.

7. Crioco® CycreH3nOHHOro OOKMTa Uil TPOMBILUIEHHOW mepepaboTKu
JKENEe3HbIX U MAapraHleBbIX PyX AN CHUCTeMbl MO M. 1, B COOTBETCTBUU C KOTOPBIM
BBIMOJHSIIOT CIIEIYIOLINE 3Talbl:

(1) ocymecTBIsAOT APOOIIEHNUE JKENE3HBIX U MAaPTaHLEBbIX Py A0 TEX MOp, MOKa
o0rmrast Macca 4acTu ¢ pasmMepoM 3epHa 1 MM He craHeTr Oonbine winu paBHON 80% muis
NOJIyueHUs] TbUIEBUIHBIX Py, NpuueM conep:kaHue sxene3a TFe B skenesHbIx u
MapraHueBbIX pynax cocrasyseT 30-55%, a coneprkanue Mapranina TMn B JkeI€3HbIX U

MapraHueBbIx pyaax ocrasiser 10-30%;



(2) moMeImaroT NMbUIEBUAHBIE PYBI B 3arpy304HbIN OyHKED, 3aT€M OCYECTBIISIOT
TPAHCIOPTUPOBKY MBUIEBUIHBIX Py B IIHEKOBBIM MUTAaTENb U HEMPEPBIBHYIO MOAA4y
NBUIEBUAHBIX Py B CYLIMJIKY BEeHTypu uepes3 IHEKOBBIH MUTATEb,

(3) 3amycKarOT BBITSDKHOM BEHTHIIATOP ISl CO3/IAHMSI OTPULIATEIbHOTO JIABJIEHUS
B IbUIEYJIOBUTEJIE, IIEPBOM LMUKJIOHHOM IIONOIPEBATENE, BTOPOM LUKJIOHHOM
NOAOrpeBaTene, Cyuuike BeHTypu, IMKIOHHOM LUIMHAPE TEPMUUYECKON Cenapauyuy U
He4Yn sl CYCIEeH3MOHHOTO OOXKHIa C MpPEIBAPUTENIbHBIM OKHCICHHEM, HArHEeTAIoT
TOPIOYMI r'a3 B CYLIUIKY BeHTypu, CMEIMBAIOT TOPIOYNI a3 ¢ NbUIEBUAHBIMY PYAaMU U
YOAISIOT aACOPOMPOBAHHYIO BOAY W3 TMBUICBHIHBIX pPYyA;, KOHTPOJHUPYIOT, YTOOBI
TEMIIepaTypa MaTepuaja B pa3rpy304HOM OTBEPCTUH Cy LKA BeHTypu Obia Ha ypoBHE
150-180°C;

(4) obecneynBarOT TOCTYIUIEHHWE TOPIOYEro Tra3a W MBUIGBHIHBIX pya 0e3
ancopOMpPOBaHHON BOABI B MEPBBIN LIMKJIOHHBIA MOAOTPEBaTeIbh U3 CYLIMIKA BeHTypH,
00ecreYnBarT MOCTYIUICHHE TBEPABIX MAaTEPHAJIOB IOCE LHUKJIOHHOHW Cemapaniy BO
BTOPOM LMKJIOHHBINM MOAOIPEBATENb, NPEABAPUTEIBHO HAIPEBAIOT TBEPAbIE MaTePUAJIbI
BO BTOPOH pa3 MocCJjie LUKJIOHHON cenapanuy BO BTOPOM LIMKJIOHHOM MOAOrpeBaresne a0
400-700°C, a 3areM o0ecCHeYrBaOT NMOCTYIICHUE NPEABAPUTEIBHO HArPETHIX TBEPIBIX
MaTepuajioB B MeYb Ul CYCHEH3HOHHOIO OOXKHTra C MPeaBapUTEIbHBIM OKUCIICHUEM,

(5) 3amyckarOT ropenky Ui CXKHUTaHUs HArHETA€MOTO YTOJIbHOTO ra3a C LIEJIbIO
IOJIy Y€HHsI BBICOKOTEMIIEPATy PHOI'O ra3a, MOCTYMAIOLIET0 B I€4b 8 111 Cy CIEH3MOHHOIO
o0’kura ¢ MpenBapUTESbHBIM OKHCJIEHHEM, IPU 3TOM BO3AYX IOAAETCSl B IeYb IS
CYCIIEH3MOHHOIO OOXHra C IpPEABApPUTENIbHBIM OKHCIIEHHEM Yepe3 BO3ayxo3abopHoe
OTBEPCTHE B HIDKHEH YacTH Me4H IJIl CyCIEeH3MOHHOTO OOKMIa C MpeaBapUTENIbHBIM
OKHCJIEHUEM IO JAEWCTBHEM IIOTOKA BO3[AyXa M OTPHULATENBHOIO MAABJICHHS, YTO
NO3BOJIIET TBEPABIM MarepuajaM B TE€4YH JJsl  CyCINEH3HOHHOro obxkura ¢
MIPEBAPUTEIIBHBIM OKUCIEHUEM HAXOAUTHCA BO B3BELIEHHOM COCTOSIHMM, HArpeBaroT
TBepbIe Marepuaibl 10 S50-900°C mist ux 0OKHUTa, 3a CHET Yero KapOOHATHBIE MHHEPAJIBI
B TBEPABIX MaTepuajax MOABEPraloTCsl TEPMUYECKOMY pPa3JIOKEHHIO, a4 MHUHEpAJbl
MapraHia 1 ejie3a MOABEPratoTCsl OKUCIUTENBHOW peakuny, 00eCeynBalOT BBITPY3KY
BCEX OOOJKYKEHHBIX TBEPABIX MAaTEPUAJIOB U3 BEpXHEH 4acTH Mevuu IJisl CYyCIEH3HOHHOTO
o0)kura C NpeaBapUTEIbHBIM OKHCIEHHEM BMECTE C IIOTOKOM BO3/yXa IO MEPBOMY
TpyOompoBony, 4ToOBl 00ECIEUNTh MOCTYIUIEHHE TBEPIbIX MATEPHAJIOB B LIMKJIOHHBINA
LUINMHAP TEPMUYECKOH CEeMapaLuy; UCIONb3YIOT TBEPAbIE MATEPHUAJIbI TOCIIE LIUKIOHHON
cenapauuy B Ka4eCTBE OKUCIMTENBHOIO IIJIAKOBOIO IMOPOLIKA, BBIIPYXKAKOT TBEPAbIE

Marepuaibl W3 LUKJIOHHOTO IMJIMHApPAa TEPMHUUYECKONW cermapanui U O00eCHeuynuBaroT
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MOCTYIUIEHUE BbIIPY’KAEMBIX TBEPAbIX MaTepHalOB B IMedb ISl CyCIIEH3MOHHOIO U
BOCCTAHOBUTEJILHOTO OOXKHra 4epe3 MepBblll YIUIOTHUTENbHBIA KJaNmaH yIpPaBICHUS
IIOTOKOM,;

(6) HarHeTalOT YrONBHBIM ra3 W Tra3000pa3HbIi a30T M3 BO3AYX03a0OPHBIX
OTBEpPCTUH B HUKHEH YaCTH MeUH JUIsl CYCHEH3MOHHOTO U BOCCTAHOBHUTEIBHOTO O0XKHTa,
YTO MO3BOJISET OKHUCIUTEIBHOMY LIJAKOBOMY IOPOILIKY HAXOAUTHCA BO B3BEILICHHOM
COCTOSIHMM MOA JEHCTBHEM TIOTOKA BO3AyXa U OTPULATEIbHOIO JaBJICHH,
OCYIIECTBISIIOT oOkur mpu Temmeparype 500-650°C, BBINONHAIOT BOCCTAHOBJICHUE
cnabomarautHoro Fe>Os st monydenus cuibHOMarHuTHOrO FesOs v BOCCTaHOBJIEHHE
Mn;O; gns  momydennss MnQO;, UCHNONB3YIOT TBEpPAbIE  MarTepHajbl  IOCIE
BOCCTAHOBUTEJILHOTO OOJKUTA B KAY€CTBE BOCCTAHOBHUTEIBHOTO LIIAKOBOTO MOPOIIKA U
BBITPY’KAIOT BOCCTAHOBUTEJIbHBINA IUTAKOBBIN MOPOIIOK M3 OOKOBOH HYaCTH TEYH IS
CYyCIEH3HMOHHOTO M BOCCTAHOBHTEJIBHOTO OOKUTA;

(7) obecneuwBarOT TOCIENOBATENIbHOE MPOXOKIEHUE BOCCTAHOBUTEBHOTO
IIJJAKOBOTO ~ TOpPOIIKA,  BLIPY’KAEMOro M3 Ie4d JAJd  CYCIIEH3UOHHOIO U
BOCCTAHOBUTEJILHOTO OOXKWTa, Yepe3 NepBbId OXJAKTAOIIUN LUKJIOHHBIN LHIMHAP,
BTOPOM OXJIAXKAAKOLIUN LUKJIOHHBIA LWIMHAP U TPETUH OXJAXKAAIOLUNA LUKJIOHHBINI
LWINHAP TOCJ€e TMOCTYIJIEHHs] Yepe3 BTOPOH YIJIOTHUTENbHBIM KiamaH yNpaBieHUs
MOTOKOM, OXJIaXKAAt0T BOCCTAHOBUTENbHBIN LIJIAKOBBIM NOPOLIOK 10 Temnepatyprl 200°C
WIN HIDKE, U O00eCHeYrBalOT MOCTYIJIEHHE OXJIAXKJIEHHOTO BOCCTAHOBUTENIBHOTO
IIJTAKOBOTO TTOPOLIKA B HAKOTIUTEIIbHBIH OyHKEp; 1

(8) BBIMONHAIOT TPAHCHIOPTUPOBKY BOCCTAHOBUTEIBHOIO LIJIAKOBOTO MOPOIIKA B
HAKONHUTEIbHOM OyHKepe K APOOWIIKe, M3MEJBYalOT ero J0 TeX MOop, MOKa 4acTb C
pasmepom 3epHa 0,074 mm He cocTtaBuT 75-85% oOT OOIel Macchl, 00eCIeYHBAIOT
MOCTYIUIEHHE W3MEJBIEHHOTO MOPOIIKA B MATHUTHBIN PyIOOTAENNUTEND AT MArHUTHON
cernapaluy pyAbl, U HCHONb3YIOT MArHUTHBIE MTPOAYKTHI, OJyYeHHbIE ITyTeM MarHUTHON
Cernapanyy pyabl, B KAUECTBE MPOAYKTOB OOOTAINEHUs KEJIe3HON PyIbl 1 HEMArHUTHBIE
MPONYKTHI, MOMy4Y€HHbIe MMyTeM MAarHUTHON Cemapaluy py[pl, B KaueCTBE MPOAYKTOB
oOoraleHust MapTaHIEBOW PYIbI.

8. Crniocob mo n. 7, omauuarowuiica mem, umo >tan (4) IOTOIHUTEIHHO
COZEPIKUT CJEAYIOIINE 3TaIlbl: [IOCJIE TOrO KaK MbUIEBUIHbIE PYAbl MOCTYIAT B NEPBbIH
LIUKJIOHHBIN MOAOrpeBaTeib, BBIMYCKAIOT CENapupOBaHHbBIN ra3 U3 MNepBOro LUKJIOHHOTO
TIOZIOTPeBaTENsl, TIO3BOJISAS OTPAOOTAHHOMY ra3y HOCTYIIATh B IBUIEYJIOBUTEIND, a IOCHE
yOaleHuss TbIIM Ta3 IMOCTYNAeT B BBITSDKHOM BEHTHJIITOP, MOCHE TOro Kak Oyder

BBITPY’KEHA IbUIb, OOpasyiomascs BO BpeMs VIAJeHUs IbUIM, O0ECIEeYHBAIOT
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MOCTYIUIEHUE TMbUIM B LENHOM KOBLIOBBIM 3JIEBATOP NOCPEACTBOM IOABHKHOMN
BO3AYILIHOHN MIaT(GOPMBI, TPAHCIIOPTUPYIOT MbUTh B LUKJIOHHBINA LIMJIHMHIP TEPMUIECKOH
cemapanuy TOCPEACTBOM  ILIEMHOTO  KOBLIOBOTO  3JIEBAaTOpa, HATHETAIOT — ras,
CEMapUpPOBAHHBIN LMKJIOHHBIM LIWJIMHIPOM TEPMUUECKON cemapauuu B MpPOLECcce
LUKJIOHHOM cemapanuy, BO BTOPOH LMKJIOHHBIA IONOIrpeBaTeNb, HArHETAOT ras,
CEMapUpPOBAHHBIA BTOPBIM LUKJIOHHBIM IIOOTPEBAaTENEM B MPOLECCE LUKJIOHHOU
cemapaudy, B CYLIWIKYy BeHTypu mo BTOpOMY TpPyOONpoBOAy, U OOECIEYMBAIOT
OHOBPEMEHHOE HArHETAHHE BTOPON IOMOJHUTENBHONW IOPEJKOHN, paclOiOXKEHHOW Ha
BTOpOM TpyOOMNpPOBO/IE, TOPIOUEro rasa B CyImuiky Bentypu.

9. Crniocob no n. 7, omauuarowuiica mem, umo >tarn (6) IOTOIHUTEIHHO
CONEPKHUT CIIEAYIOIIUe OTalbl. HACHETAOT Ta3, OOpa3yoIuics B TeYd s
CYCMIEH3MOHHOTO M BOCCTAaHOBHUTEJIBHOTO OOKHIa B MPOLIECCE BOCCTAHOBHUTEIHLHOTO
o0kHra, B IIUKJIOHHBIN CerapaTop U3 BBITSDKHOTO OTBEPCTHS B BEPXHEW YacTH MeYH JIs
CYCIIEH3MOHHOTO U BOCCTAHOBUTENILHOTO OOXKHMIra, OOECIEUMBAIOT BO3BPAIICHHE MBLIH,
CEMapupOBAHHON LMKJIOHHBIM CEMaparopoM, B TMe4db [JIs1 CYCHEH3UOHHOTO H
BOCCTAaHOBUTEJIPHOTO OOKHTa Hepe3 BTOPOE 3arpy304HOE OTBEPCTHE B BEPXHEH 4acTu
nmeud il CyCIeH3HOHHOTO W BOCCTAHOBUTENIBHOTO OOXHIra M HArHeTalT ras,
CenapupOBaHHbIN [IUKJIOHHBIM CETapaTOpOM, B 3arpy304HOE OTBEPCTUE B HIKHEN YaCTH
ey JJisl CyCIIEH3UOHHOTO OOXKUTA C MPeBAPUTEIIbHBIM OKHUCICHUEM.

10. Cnocob no n. 7, omauuarouiuiica mem, ymo >tan (7) AONOJHUTEIBHO
COINEPKUT  CIENyIOLIME JTalbl. HArHETalT ra3, CEeNapupOBaHHBI  TPETbUM
OXJIAKJAIOIKUM LUKJIOHHBIM LMWJIHHAPOM B INpOLECCe LMKJIOHHON cenapaunuu, B
3arpy304HOE€ OTBEPCTHE BTOPOTO OXJIAXKAAOLIErO LUKJIOHHOTO IUJIHUHAPA, HATHETAOT
ra3, CermapyupOBAHHBIM BTOPBIM OXJIAXKAAIOUIUM LUKJIOHHBIM IMJIMHAPOM B TIpOLIECCe
LUKJIOHHOM Cemapaluu, B 3arpy304HOE OTBEPCTHE MEPBOTO OXJTAKIAIOIIETO IIUKJIOHHOTO
UWINHAPA, HArHETAIOT Ta3, CEMapHpPOBAHHBIN TEPBBIM OXJIAXKTAOIIUM ITUKJIOHHBIM
IWIMHAPOM B TPOLECCE LMKJIOHHOW Cemapalyu, B BO3IyX03aDOpHOE OTBEPCTHE B
HWKHEW YacTH TMeYH JJISi CyCIeH3HOHHOTO OOXKHra ¢ MpeIBapUTEIbHBIM OKHUCICHHEM,
NpH 3TOM HAarHETalOT BO3AyX Uepe3 BO3MyX03a0OpHOE OTBEPCTHE TPEThEro

OXJTAXKAAOIIETO HUKIIOHHOIO HUJIUHApPA.
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