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(57) Pedbepar:

M3obpeTeHne OTHOCUTCH K MOSyYEeHU0 MeTarnoB
M3  MeTanrfocoAepXalMx  CoedWHEHUR  nyTem
anekTpoTepMuyeckon obpaboTkn. Cnocob Bko4aeT
3arpysky LLINXTb, cogepxalen cMech
MeTannocoaepxalyero coefnHeHns "
COOTBETCTBYIOLLETO U3MENbYEHHOTO BOCCTAHOBUTENS,
B HarpeBaTerbHyl0 KamMepy WHOYKUMOHHOW neyu
KaHaneHoro TWna C BaHHOM  pacnnaBfieHHOro
MeTanna. B xoge 3arpysku LWIKUXTY 3arpyxaloT Takum
obpasoM U C Tako  CKOpPOCTb,  KOTOpble
obecneunBaloT HOPMUPOBAHWE CMIIOLIHOMO  Cros
LUUXThI, pasMeLlleHHoro Hanogobue MmocTa Hap BCen
MOBEPXHOCTbIO BaHHbI pacniiaBfieHHoro MeTanna u
wnaka. B pesynbtate aTtoro B wWuxTe copMupytoT

PEaKUMOHHYI0  30HY, B  KOTOPOW  MPOUCXOAUT
BOCCTaHOBIEHNe BCero MeTannocofepxallero
COEAUHEHWS, U PacnonoOXeHHYl Nog Hel 30Hy

MnaBreHns, B KOTOPOW NPOUCXOAMT MaBreHne BCero
BOCCT@HOBfIEHHOro  MeTanna. [lpuyeM  npouecc
perynmpylotT Takum o6pasoM, YTO Crloi  LIMXTbI
NoadepKUBAKT  CMMOWHBIM - MPEUMYLLECTBEHHO B

TedeHWe Bcero npouecca  BOCCTaHOBMEHUA
MeTannocoaepXallero coequHeHns B TBepaoi dgase.
YCTpoiicTBO Ans peanusauum cnocoba copgepxuTt
OOHOKaMEepHYI0  MHAYKUMOHHYIO MNeYb  KaHanbHoro
TMNa, WMelowyl, Mo  MeHblueid Mepe, [fBa
3arpy3o4HbIX OTBEPCTUS!, BbIMYCKHOE OTBEpCTUE ANd
pacnnaefieHHoOro MeTanna W BbiMyCKHOEe OTBepcTue
Ans wnaka. PacnonoxeHve U pa3Mepbl, N0 MeHbLUen
Mepe, ofHoro 3arpy3o4Horo oTBepcTUS
obecneynBaloT pacceinaHue 3arpy)KaeMoi Yepes Hero
WwKxTel ¢ obpasoBaHMeM  CMMOLIHOMO  Cros,
pasmelleHHoro  HanogoBue MocTa Hag — Bce
NOBEPXHOCTLIO BaHHbI pacnfiaBneHHoro MeTanna u
wnaka.

OdmynancHein  GoneTeHb  "lMpombilLneHHas
cobctBeHHoCTh". KHura 1 "MsobpeTeHns, nonesHble
Mogenu, Tonorpadun  MHTerpanbHblX  MUKpocxem",
2003, N 2, 15.02.2003. ["ocynapcTBEHHbIN
AenapTaMeHT  MHTenneKTyansHon  CoBCTBEHHOCTH
MuHucTepcTBa 06pasoBaHUs U HayKku YKpauHel.
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(54) A PROCESS FOR REDUCTION AND MELTING METALL CONTAINING COMPOUND AND A DEVICE FOR

CARRYING OUT THEREOF

(57) Abstract:

A metal containing compound reduction and
melting process which entails feeding a burden
(15) comprising a mixture of the metal containing
compound and a suitable reductant in particulate
form into an electrically heatable vessel (11)
which contains a bath (18) of the said metal in
liquid form so that a reaction zone is formed in
the burden (15) in which the metal containing
compound (15) is reduced and a melting zone (23)
is formed below the reaction zone in which the
reduced metal is melted; and controlling such
process in such a manner that substantially all
of the reduction of the said metal containing
compound takes place in the solid phase.
Apparatus for carrying the said process into
operation comprises a single compartment (11)
channel type induction furnace (10) in which the
said reduction and melting are carried out, the
compartment (11) being provided with at least one
feeding port (13, 14) for the burden (15), at
least one exit port for the liquid metal product,
and at least one exit port for any slag formed in
the reaction.
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BuHaxig BigHOCUTBCS OO OTpPUMAaHHA MeTanis 3
METaNoBMICHUX CMOJSYK LUMAXOM eneKTpoTepMivHOl
00pobkun. Cnoci® BKNOYAE 3aBAHTAXKEHHS LLUWUXTU, LIO
MICTUTb cymiL MeTaroBMiCHOI CrMOMyKu, i
BignosigHoro noapibHeHoro BiQHOBHUKA, B
HarpiBanbHy Kamepy iHOYKUIMHOT nedvi KaHarbHoro
TUNY 3 BaHHOKW po3nsaBreHoro Metany. B xogi
3aBaHTaXKEHHA  LUUXTY  3aBaHTaXylwTb  TakuMm
cnocoboM i 3 Takow WwBMAKicTio, Wo 3abeaneuye
POPMYBaAHHS CYLfIbHOMO LWapy LIUXTU, PO3MILLEeHOro
Ha 3pa3ok MocCTa Haf YCielo MNOBEpXHelo BaHHU
po3nnaBneHoro Metany i wnaky. B pesynbTtati Lporo
B LWKUXTIi POPMYKOTb peakuiiHy 30Hy, B SKii
BinOyBaeTbCA BIOHOBNEHHS YCiel MeTanoBMiCHOT
CMonykK, i po3MilieHy nig Heto 30HYy NnaBfieHHs, B

AKiK BigOyBaETbCA NNaBMEHHS YCbOro BiQHOBMEHOro
meTany. [pu4omy npouec perynioTb TakuM YMHOM,
WO Wap WUXTK NiGTPUMYIOTb CYLiNbHUM NepeBaxHo
NpoTAroM  yCbOro  Mpouecy  BiQHOBMEHHS
MEeTanoBMICHOI cronyku B TBepgin casi. Mpuctpin
ans  peanisayii  cnocoby MICTUTbL OOHOKaMepHy
iHOYKUiIMHY N4 KaHanmbHOro  TMny, WO  Mae,
NPpUHaNMHi, ABa  3aBaHTaXyBallbHUX  OTBOPM,
BUNYCKHUIA OTBIp ANs po3nnaBneHoro Metany i
BUMYCKHUA OTBIp ANs WwnaKky. PoamilleHHs i po3Mipw,
NPUHaNMHI, OOHOTO  3aBaHTaXyBallbHOTO  OTBOpPY
3abesnevyloTb po3cunaHHs LLINXTH, o
38aBaHTaXyeTbC 4epe3 HbOoro, 3 YTBOPEHHSM
CYLiNBHOrO WWapy, po3MilleHoro Ha 3pas3ok MocTa Hap
ycielo MOBepXHe BaHHU po3nnaBfeHoro metany i
Lnaxy.
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Onuc BuHaxony

3aaBnaemas rpynna n3obpeTeHnii OTHOCUTCS K MOSNyYEHUI0 MeTarroB M3 MeTarnnocoaepKalimx CoOeaAMHEHUR nyTem
aneKkTpoTepMmyeckon obpaboTku.

Haunbonee 6nn3kum Mo COBOKYMHOCTW MPU3HaKOB K 3asiBNSieMOMy cnocoby siBnsieTcss BblOpaHHbIi B KavecTBe
npoTtoTMna cnoco6 npoussoacTea cranu (nateHt CLUA Ne 5411570, MMNK C21C 5/28, ony6n. 1995 r.), Bkrovaowmi
3arpy3ky LUMXTbl B HarpeBaTerbHYl Kamepy WHAOYKLUMOHHOW Me4vn KaHanmbHOro Tuna C BaHHOW pacnraBreHHOro
MeTanna. 3arpyxaemas lumxTa COOEpXWT CMeCb MeTarrocogepXallero COedMHEHUss U  COOTBETCTBYIOLLEro
n3MenbYeHHOro BOCCTaHOBUTENsd. B xoge 3arpysks ¢popmMupyloT ABe KyyYW LWUXTbl Haf MOBEPXHOCTbIO BaHHbI
pacnnaBreHHOro MeTasnsa, KoTopble oTAeneHbl Apyr OT Apyra CroeM Linaka, nnaBalowero Ha NOBEePXHOCTU BaHHbI
pacnnaBreHHOro MeTanna.

Y 3aaBnaemoro crnocoba BOCCTAHOBMEHWUS U NNaBKN MeTannocoaepallero CoeAvHeHUs U NpoToTMna coBnagatoT
criefyloliMe  CylwecTBeHHble  MpU3Haku:  CnocoObl  BKMOYAKT  3arpy3Ky  WKUXTbl, codepXallen  cMmechb
MeTannocoAepXallero coeguHeHWs U COOTBETCTBYIOLLEro W3MerbY4eHHOro BOCCTaHOBWTENS, B HarpeBaTerbHylo
Kamepy WMHOYKUMOHHOW NeYy KaHanbHOro Tuna ¢ BaHHOW pacnnaBfieHHoro MeTanna, opMupys B xoge 3arpysku, no
MeHbLUeR Mepe, ogHy Kydy LUMXThbl Hag NOBEPXHOCTBIO BaHHbI pacniaBfieHHoro Metanna.

Haunbonee 6nu3kuM Mo COBOKYMHOCTM MPU3HAaKOB K 3asBNAEMOMY YCTPOWCTBY ANS BOCCTAHOBIEHUS W NIaBKM
MeTannocoAepXallero coeguHeHns siBnsieTca BbiGpaHHOe B KayecTBe NpOTOTUNa YCTPOWCTBO AN MPOM3BOACTBA
ctanu no nateHty CLUA Ne 5411570, MMK C21C 5/28, onybn. 1995 r. 3To YyCTPOMCTBO COAEPXKUT OAHOKaMEpHYyHo
WHOYKUMOHHYIO NeYb KaHarbHOro Tvna C YAMUMHEHHOW MOoroW cTanbHOW LWUIMHApUYeckol kamepol. HarpeBaTenbHas
Kamepa WMeeT MHOXECTBO 3arpy3oyHblX OTBEPCTUN, PacrorioeHHbIX BAOSMIb €€ BepXHel CTOPOHbI, BbIMYCKHOE
OTBepCTUe AN pacniaBfieHHOro MeTarnna 1 BbiMyCcKHOe OTBepcTNe AN Wwnaka.

Y 3aaBnsemMoro ycTpolcTBa AnA BOCCTAHOBMEHWS W MMaBKU MeTarnnocodepXallero coefvMHeHus 1 npotoTuna
CoBNapatloT criegylolne CyllecTBEHHblEe MNPU3HaKW: YCTPOWCTBa copepaT OfHOKaMepHyl WHOYKLMOHHYIO Mevb
KaHaneHoOro Tuna, UMENLy, MO MeHblueli Mepe, OBa 3arpy304HbIX OTBEPCTUSA, BbIMYCKHOE OTBepcTMe Ans
pacnnaBreHHOro MeTansna v BbiNyCKHOe OTBepCTUe ANA Lunaka.

Mpu ncnonb3oBaHUKN U3BeCTHOro cnocoba NPoM3BOACTBA CTaNM U YCTPOMCTBA AN ero OCyLUeCTBeHWs NomnyYeHuto
OXUOAEMOro TEXHUHECKOTO pedyrbTaTa NpensTCTBYIOT Creayowme npuymHel.

B GonbluMHCTBE TpadMLMOHHBIX CNOCOGOB BOCCTAHOBMEHWS MeTannocodepXallero coequHeHWs MCnonb3yloT
HarpeBaHWe MeTannocoaepallero coeamHeHusi (0bblMHO OKUCU MeTarna) B NPUCYTCTBUM BOCCTAHOBMTENS, TAKOro Kak
COOTBETCTBYWOLLEEe Yyrnepojocofepxallee coefuHeHWe wnv emy nogobHoe. CMecb MeTannocogepXxallero
coefUHeHNa U BOCCTAHOBUTENS OBbIMHO Ha3bIBaOT LLUMXTOMN.

B ynomsiHyTOM Bbile TpaguMUMOHHOM crocobe npou3BOACTBa CTanM CKOPOCTb, NPW KOTOPOW NPOUCXOAMT
HarpeBaHWe, 0ObIMHO HACTONBKO BbICOKA, YTO 3HAYUTENbHasA YacTb LUMXThl pacnnaenaerca 4O MOMeEHTa 3aBeplueHus
peakuunii BOCCTaHOBMeHWS. MNo3ToMy 3HauMTernbHas YacTb BOCCTAHOBIIEHUSI MPOUCXOAMT B XKMAKOW chase.

Mpn Takon nnaBke WWXTbl 0bpas3yeTcsd LWNak, KOTOPbIi MOMWMO OKUCEW YNOMSAHYTOrO MeTansioCoAepXallero
COEOUHEHNA COOEPXKNUT TaKKe OKUCK APYrMX METarnoB, KOTopble MOryT NpUCYTCTBOBAaTL B LUMXTE.

[ns BoOCCTAHOBNEHUS YNOMSAHYTbIX OKUCEN HeoBXoouMO AOMNOMHUTENbHOE KOMMYECTBO BOCCTaHOBUTENs AN
peakuun, YTO MOXET YBENUYUTb BbIXOA MeTarna C HexenaTenbHO BbICOKMM cofepXaHueMm yrrepoaa. Beicokoe
cofepXaHue yrnepoga B npoaykTe OObIMHO MOCNeAoBaTerNbHO YMEeHbLIaoT NyTem okucieHns nubo BBoas B NpodykT
Kucropof, B BMAe rasoobpasHoro Kvcropoda Mnu Bo3gyxa, nvbo Mcnonb3ysi COOTBETCTBYIOLLYHO OKUCH MeTanna,
KkoTopas MpUCYTCTBYET B peakuuMoHHoW cpepe. CrepoBaTeflbHO, Takas peakuusi OKUCIIEHWS Takke MpoucxoauT B
Xugkon cpase.

MoHATHO, YTO, NOMKWMO HeoBXOOUMOCTU U3BLITOYHOrO HayarbHOro Konu4yecTBa BOCCTaHOBUTENs, AN
nocrnenyoLLero oKMCreHns 3TOro BOCCTaHOBMTENA HeobXxogum elle 1 AONOSNHUTENbHBIA 3Tan B cnocobe.

B pesynbTaTe ynoMsHyTbIX Bbille peaKLyMi BOCCTAHOBMEHWS W OKUCIEHUS HWUXE MOBEPXHOCTW pacnnaBfeHHOro
MeTanna ¥ wnaka obpasyetca OTHOCUTENBHO GonblUoi ob6beM HexenaTernbHbIX ra3oB, KOTOpble 3aTeM BbIXOAAT M3
pacnnaBreHHOro MeTasnsna v Wwraka B Buae ny3bIpbKOB.

B ynomsHyTOM Bbile cnocobe Npou3BOACTBA CTanu, LUMXTa 3arpy’KaeTcsl B OOHOKaMepHY MHOYKLUMOHHYIO Neudb
KaHaneHoro Tuna ABYMS Kydamu, KOTopble oTAerneHbl Apyr OT Apyra cfioem Lunaka, nnaearwollero Ha noBepXHOCTU
BaHHbl pacnnaBneHHoro Metanna. [pu TakoMm pacnonioXeHWW LWKUXTa MMeeT BO3MOXHOCTb Nonapatb NpsiMo B BaHHY
pacnnaBreHHOro MeTanna WnuM B LUMak, KOTOPbIA MOXET NPWCYTCTBOBaTb, Tak YTO MpW 3TOM, MO KpanHen mepe,
YaCTUYHO BOCCTAHOBIEHUS LUMXTbl MPOMUCXOOWUT B >XMAKOM dhase. 3TO NpuBOAUT He TOMbKO K 0Opas’oBaHuio
HeXernaTernbHbIX ra3oB B HarpeBaTeNbHOW Kamepe, HO TakKe M K BO3MOXHbIM MOTEpsiM NpodyKkTa u3-3a ero
NOBbILLEHHON ra30BOW MOPUCTOCTU 3a CHET NOBLILLEHHOTO COAEepPXaHUs rasoB B pacniaBfeHHOM MeTanne.

3aaBnaemoe n30bpeTeHWe HanpaBreHO Ha co3daHWe Takoro crnocoba BOCCTAHOBIEHUS W MaBKy
MeTarnnocoAepxallero CcoeauHeHWsl, NpW peanusauuM KoToporo, 3a cveT obecneyeHuss HOBbIX YCIOBUN
BOCCT@HOBIIEHUSI W MMaBKU MeTarrocodepXallero coefduHeHusi, obecrnedmBaeTcsl [OCTUXKEHUE TEXHUYECKOro
pesynbTaTa, 3aKiouvalolWwerocss B COKpalleHWW MPOAOIIKUTENbHOCTA Mpolecca, YyMeHblUeHWU Bbixoda MeTanna c
HexenaTenbHO BbICOKMM cofepyKaHeM yrrepona U NoBbILLEHHON rasoBol NOPUCTOCTbLIO.

3aaBngemoe U30OpeTeHue HanpaBneHo Ha CO3[AaHWe TaKoro YCTPOWCTBAa Afsl BOCCTAHOBMEHWS U NMaBKu
MeTarnocofepallero CoeqUHEHNUs, NpW peanu3auun KOTOporo, 3a cYeT U3MEHEHWs PacnofioXeHUs 3arpy30YHbIX
OTBEPCTUN U WX napameTpoB, obecneynBaeTcs LOCTMXKEHME TEeXHWYEeCKOro pesynbTaTta, 3aknovatolerocsa B
COKpalLLieH! NPoAoIIKUTENBHOCTU NpoLecca, YMeHbLUEHUN BbIXOAa MeTarnna ¢ HexenaresibHO BbICOKMM CopepKaHnem
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yrnepofa 1 NoBbILLEeHHON rasoBoi NOPUCTOCTLIO.

B cooTBeTCcTBUM C M30OpeTeHWeM NOCTaBfieHHas 3apada pellaeTcs C MoMolyblo cnocoba, KOTOopbI BKoYaeT
3arpysky LUKUXTbl, COAepXallell CMeCb MEeTarroCoAepKallero COEAMHEHUS W COOTBETCTBYHOLLETO W3MESIbY4EHHOrO
BOCCTAHOBUTENS, B HarpeBaTeNbHYyl Kamepy WHOYKUMOHHOW NeYn KaHanbHOro TuMma C BaHHOW pacnnaBrieHHoro
MeTanna. B xome 3arpy3ku opMUpYIOT, MO MeEHbLUEn Mepe, OfHYy Kydy LIMXTbl Hap MOBEPXHOCTbIO BaHHbI
pacnnaeneHHoro Metanna. [pu 3TOM LWKXTY 3arpykalT B HarpeBaTeSlbHyl Kamepy WHOYKUWOHHOM Neyvn Takum
0o6pa3oM U C TaKoW CKOPOCTbIO, KOTOpble obecneynBaloT (HOPMUPOBaHUE CMJIOWHOMO Crlosi LMXThI, pasMeLLeHHOro
Hanogobne MocTa Hap, BCel MOBEPXHOCTbIO BaHHbI pacnfiaBreHHOro MeTasnna W wWwraka. B pesynbTate aToro B LIMXTE
POPMUPYIOT pEaKLMOHHYIO 30HY, B KOTOPOIN MPOMCXOAUT BOCCTAHOBMEHUE BCETO METANNOCOAEPKALLETO COeANHEHWS, U
pacnonoXeHHyo Nof Hel 30HY MraBfieHWsl, B KOTOPOM MPOUCXOOWT NNaBreHue BCero BOCCTAHOBMEHHOro MeTanna.
MpuyeM npoLecc perynupyloT TakuM obpas3om, YTO CroW LUUXTbl NOAAEPKMBAKOT CIOWHLIM MPEUMYLLECTBEHHO B
TeYeHWe BCEro npolecca BOCCTAHOBIIEHUS] METAINOCOAEPKALLEro COeANHEHNS B TBEpAO (ase.

B cooTBeTCTBMU C U30BpeTeHneM NOCTaBrieHHas 3afada pellaeTcsl C NOMOLLLIO YCTPOMCTBA Aff OCYLLECTBIEHNS
BbILLEYNOMSIHYyTOrO  crnocoba, KOTOpoe COOEpPXWUT OOHOKAMEPHY WHOYKUMOHHYK MNeYb  KaHanbHoro  Tuna.
HarpeBaTenbHas kamepa 3ToW WHAOYKUWOHHOM Neyn MMeeT, No MeHbluell Mepe, ABa 3arpy3ouHblX OTBEpCTUS,
BbINYCKHOE OTBEPCTME ANS pachnsiaBfeHHOro MeTarnsa U BbiMyckHOe OTBepCTMe Ans wraka. [pu 3ToM pacnornoxeHue u
pa3Mepbl, MO MEHbLUEW Mepe, OQHOMO 3arpy304HOrO OTBEPCTUS 0BecneqnBaloT pacchinaHne 3arpykaeMoin Yepes Hero
WKXTel ¢ 0OBpasoBaHWEM CMIIOWHOMO Crosi, pasMelleHHoro Hanogobue MocTa Hap BCelW NOBEPXHOCTbK BaHHbI
pacnnaereHHoOro Metanna u Lunaka.

3asBUTENMb YCTAHOBUI1, YTO Takoe YCTPOWCTBO ABNSeTCs 0cobo noaxodawmm Grnarogaps NErkoctTi perynmpoBaHus
CKOPOCTU HarpeBaHWs B Takol neun. Mexay npu3HakaMu 3asiBrsieMoW rpynnbl U306peTeHul U AOCTUraeMbiM
TEXHUYECKUM Pe3ynbTaToM CYLLEeCTBYET crieaytolas Npu4nMHHO-CIEeACTBEHHASA CBSA3b.

Bcriegctere Toro, Y4TO HU OfHa peakuusi B HarpeBaTeNlbHOW Kamepe WHAOYKLMOHHOW neyn Tenepb He npoucxoauT B
Xnakol cpase, NpaKkTUHeckn YCTpaHsieTCcA MOsIBNEHNE HeemnaTenbHbIX BbIeynoMAHYThIX rasoB. Ha npaktuke
OTCYTCTBUE My3bIpbKOBEIX 06pa3oBaHUii B BaHHE pacniaBfieHHOro MeTarmna M B o6pasyeMoM LUnake MCosb3yeTcs B
KayecTBe MokasaTensl Toro, YTO MpPOLECC NPOXOAUT MpPaBWUIbHO W ra30BOW MOPUCTOCTM B FOTOBOM MeTarne
npakTu4ecku He BynerT.

Mpw Takoi nnaBke B LIMXTe o6pasyeTcs LUMaK, KOTOPbIA He COOEPXXMT OKUCK APYrMX MeTannoB, KoTopble MoryT
NpUCyTCTBOBATL B WKXTe. CrnefoBaTesibHO, HET HeOGXOAUMOCTM B AOMNOSTHUTENILHOM KONMYeCcTBE BOCCTAHOBUTENA ANs
peakuuu, YTO MPUBOAWUSIO K YBENMYEHWIO BbIXOA4A METanfa C HeXenaTernbHO BbICOKMM COoAepKaHueM yrnepoaa.
Bcrnencteme Toro, YTO MOXHO OCYLUECTBNATL MPOLECC TakuM oBpa3oM, YTO HeT HeoBXoguMOoCTW B Mocriefytoliem
yOoansiTe Kakoe-TO M3BbITOMHOE KOSIMYEeCTBO BOCCTAHOBUTENS, KOMMYECTBO AOMOMHUTEMBHLIX 3TanoB B crnocobe
YMeHbLIAeTCsi MO OTHOLLEHMWIO K MX YUCHY B U3BECTHbIX BbILLEYNOMSHYTbIX cnocobax.

CornacHo U3o6peTeHnto perysivpoBaHme npoLecca BOCCTaHOBIEHNUA U NNaBKu METanIocoaepKallero coeauHeHns
OCYLLECTBNSOT NyTEM PerynupoBaHns, No MeHbLLER Mepe, OOHOIO U3 criedyoLmnx napamMmeTpoB:

napameTpoB crnocoGa, Npy NOMOLLM KOTOPOrO LWKXTY 3arpyatoT B HarpeBaTeslbHylo Kamepy UHOYKLUOHHON neyu;

CKOPOCTM, C KOTOPOW LUMXTY 3arpyatloT B HarpeBaTeslbHylo Kamepy;

OVCTNEPCHOCTU LUNXTbI;

CTeneH OOHOPOAHOCTU LUNXThI;

CKOPOCTM, C KOTOPOI HarpeBakT HarpeBaTesbHy0 Kamepy.

Tak Kkak corrmacHo M300peTeHMIo LUUXTY 3arpykalT B HarpeBaTeflbHyl Kamepy Takum obpasoM W C TakoW
CKOPOCTbIO, KoTopble o6ecneynBaoT GOPMUPOBaHME CNIIOLIHOMO Cros LUUXThI, pa3MelleHHoro Hanogobue Mocta Hag
BCE/i MOBEPXHOCTbK BaHHbI PacriiaBfEeHHOro MeTanna U Lfaka, He BCTynawljas B peakuuilo LUMXTa He CMOXET
BCTYNUTb B HEMOCPEACTBEHHbIN KOHTAKT C XKUAKAM METArOM WU LWakoM. [1oSToMy 3HaYUTENBHO YCTPaHsSeTCa Takom
"KOPOTKUIA LMK", KOTOPLIN MOT Obl CTaTb MPUYNHON HEKOTOPLIX PeaKLMin, MPOMCXOAsLMX B KMAKOW dase.

Tam, roe LWWXTY, Hanpumep, 3arpykaloT B HarpeBaTeSlbHyl0 Kamepy 4Yepe3 MpPOCTPAHCTBEHHO pasHeCeHHble
3arpysodHble OTBEpcTMsl, cnoco® BKIOYaEeT aTan OCYLECTBMEHUS 3arpy3ku TaK, 4TOObl CMIOLWHOM CroW LMXThI
o6pasoBbiBasica 3a cHET POPMUPOBAHUA BOEAUHO OCHOBAHWUM (POPMUPYEMbBIX Ky LLMXThI.

3arpy3ka LUUXTbl [OOSPKHA OCYLIECTBNATLCA Takum o6pa3oM, 4TOGbl OCHOBaHWA Kyd Crunucb, obpasys
HeNpepbIBHbIA CMOM  LUMXTbI, KOTOPbIA pasmMelyarncs ©bl Hanogobue MocTa Haf BCEli MOBEPXHOCTBbIO BaHHbI
pacnnaereHHoro MeTanna W Lwnaka. Takol MOCT NOo3BofsAeT npedynpeavTb NPSMON KOHTaKT mMaTtepuana LvXThbl,
nagatoLLero ¢ Ky4, C XKUAKMM METansIoM Uiu LWakoM.

dakT hopMUPOBEHMS TAKOTO MOCTa MOXHO YCTaHOBUTL Mo6ObIM yAo6HEIM 06pa3oM, Hanpumep, BU3yansHoO W/unm c
MOMOLLbIO annapaTta, PerucTpupylollero Uu3obpaxeHue HarpeBaTenbHOW kKamepbl U T.4. [pakTudecku Takyo
BM3yalibHYl PErncTpaumio MOXHO OCYLECTBUTb, BCTaBWUB JXECTKAN 3reMeHT B Buae "MepHoOM peilku" oT Bepxa
HarpeBaTenbHOW KaMepbl B LUUXTY.

DopMUpPOBaHME YMOMSIHYTOIO MOCTa U NOopAep)KaHue CrIOLWHOrO Cflost LUMXThl MOXHO OCYLLECTBUTL MNyTEM
perynupoBaHns pasMepa Kyd LUUXTbl BHYTPU HarpeBaTesflbHOW kamepbl. AnbTepHaTUBHO W/WNWU AOMOMHUTEMBHO 3TO
MOXHO OCYLLECTBUTb, 3arpyxasi WWXTY B Kamepy 4epes 3arpy3oqHble OTBEPCTUS, PACMOSIOKEHHbIE B CTpaTeryecku
BbIBEPEHHbIX MOMNOXEHUAX, /UMW NyTem BblGopa KonM4YecTBa 3arpy304HbIX OTBEPCTMIA U CKOPOCTU, C KOTOPOW LLUXTY
3arpy)kaloT Yepes 3TU OTBEPCTUS, U/MNK NyTeM peryrMpoBaHna YPOBHSA pacniaBfieHHOro MeTanna B HarpeBaTernbHon
kamepe.

3asBUTENMb YCTAHOBWI, YTO pa3Mep YacTuL, UCMNOMb3YEMON LIMXTbI HE AOMKEH npeBbiwaTte 10MM, NpeanoYTUTensHO
6MM, M Boree npegnodTuTenbHO 3MM. [Mpy MCNOMB3OBAHWM LWIMXTbl U3 4acTul Takoro Hebonbloro pasmepa
NpakTUYeCKU Kaxpasi YacTuua NOSIHOCTbIO BOCCTaHaBNMBAETCH OO OTAENbHOrO MeTanna B peaKuMOHHOM 30He W,
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cnepoBaTeribHO, OCTaeTcsi TBepAoW A0 TeX Mop, Noka TemnepaTypa YacTuubl He MOBbICUTCS OO TemnepaTypsbl,
HeobxoanMoN Ans NNaBneHUsi HEBOCTAHOBIEHHbIX OKUCEN, KOTOpble MOMYT NPMUCYTCTBOBATL B YacTuLe.

CnepoBaTternbHO, CyLIeCTBYeT OYeHb He3HauuTeNlbHas BO3MOXHOCTb AN KaKoro-TO KONM4ecTBa pachniiaBrieHHON
OKMCU MeTanna, nnaesLeicst npyu 6onee HU3KOM MO CPaBHEHMWIO C MeTasnsioM TeMneparype, NeperiTu U3 Takown YacTuLbl
B LUMaK.

Tak, HanpuMep, B Criydae C enesoM, aapo YacTuubl obbldHO BktovaeT FeO, koTopasi NnaBuTCcs Npu TemnepaType
1378°C, B TO BpeMsi Kak Kopka 4YacTuubl BKNoYaeT Fe, koTopbli nnaBmTca Tonbko npu 1535° C. CnenosatenbHo, npu
ucnosnb3oBaHu Bonee KpymHbIX YacTvL, MO CPABHEHWIO C BbILEYNOMSAHYTBIMU, TemMnepaTypa sapa Takoh YacTuubl
Morra ©Obl MOBbICUTLCS A0 BbleynoMsiHyTon Temnepatypbl 1378°C ewe pgo Toro, kak Fe mnm FeO B vacTtuue
BOCCT@HOBUINCb, YTO MOTIIO NPUBECTM K Bbixody xuakon FeO uns agpa.

Tak Kak ynomsiHyTble peakuun B TBephol ase perynupytoTcs nyteM Auddysuun, MakcumanbHas CKopoCTb
Tpebyemoro HarpeBa OygeT 3aBuCeTb OT pasMmepa 4YacTul WM CTeNeHW OAHOPOAHOCTW LUMXThl, MPUYEM CTefeHb
CMeLUNBaHNS KOMMOHEHTOB LWWXTbl MPeAnoyTUTENbHO AorkHa ObiTb Takol, 4Tobbl WMXTa npencraenana coboi
OOHOPOAHY CMECh.

[anee, cornacHo n3obpeTeHuto, cnoco®G MOXeT BKIYaTb 3Tan CKUraHWa Hag WuxTol okuck yrmepoga (CO),
koTopas obpasyeTcs BO BpeMsi BOCCTAHOBIEHUS MeTansiocodepXallero CoequHEHUs U KoTopas npoxoauT Yepes
WKUXTY. Takoe CXKWUraHue MOXHO OCYLUECTBMATb, Hanpumep, ¢ MOMOLLBIO KUCIOPOAHBIX W/MNKU BO3OYLHBLIX FOPEroK,
PacnonoXeHHbIX B HarpeBaTeflbHON kamepe Hap LMXTon. Beigensioleecs npy 3TOM Tenno WCNomb3yloT B npoLecce.
OTO nosBongeT yBenuuMTL TemnepaTtypy BHYTPW HarpeBaTerlbHOW Kamepbl, B OCHOBHOM Onarogaps M3ny4eHuio ot
cBoda HarpeBaTeflbHON KaMepbl.

B ogHOM M3 npeanoyTUTErNbHBLIX BapMaHTOB OCYLLECTBIIEHNs M300peTeHns B KavyecTBe MeTarsiocoaepallero
COoeOUHEHNA WCMONb3yT coedMHEeHMe, KoTopoe MPednoyTUTENbHO BKIIOYAeT UMK ABMAETCA >keresocodepXallum
coeguHeHrem.

B apyrux BapuaHTax ocyLlecTBNeHUs N306peTeHns UCTONb3YoT MeTannocoaepalyee coequHeHne, cogepxatlee
OOMH UIMN HECKONBbKO M3 CriedyoLLMX MeTansioB: Xerneso, XpoMm, MapraHel, Meab, LUHK, CBMHeL,.

OpuH 13 BapvMaHTOB OCYLLECTBIeHUs U3obpeTeHna GyaeT onucaH Ha MpUMepe CO CChIIKOW Ha WIMCTpaTUBHBIN
mMaTtepuar, KOTOpbli NpedcTaBnseT coboli CXeMaTWYecKMW MOoMepeYvHbll paspe3 WMHOYKUUOHHOW MNeuYM CornacHo
n3obpeteHunto (cm.dour.).

B sTom BapuaHTe ocylecTBNeHNs N306peTeHna UCnonbayeTcs MHAYKUMOHHas nedb 1 KaHamnbHoro tuna, kotopas
BKItOY@ET BbITAHYTYIO TpybuaTyro HarpeBaTenbHylo kamepy 2 KonbLEeBOW KOHGUIypaLumu B NonepeyHoM ceveHuun. Jta
HarpeBaTenbHaa Kamepa cHabXeHa BOONb BCero noga ABYMSl psAaMy WHOYKTOPOB, NUWb ABa W3 KOTopbiX 3 1 4
nokasaHbl Ha 4epTexe. [pn 3TOM KaxAbIM pAA BKIOYaET NATb TakMX WMHOYKTOPOB MOLHOCTbIO nopsgka 2,2MBT
KaxkObl.

HarpeBaTenbHaa kamepa 2 COOepXWUT ABa NapannernbHbIX psaa 3arpy3o4HbIX OTBEPCTUN, NULLE ABa M3 KOTOpbIX, 5
M 6, nokasaHbl Ha YepTexe. 3arpy3oyHble OTBEPCTUS PacnonoXeHbl BAOMb MPOTUMBOMOMOXHBLIX NPOAOMbHBIX CTOPOH
HarpeBaTerncHON kamepsbl 2.

HarpeBaTenbHaa kamepa 2 cHabxeHa MHOXECTBOM KWCIOPOAHbIX FOperiok, pacnorfioXeHHbIX BAOMb ee BepxHeWn
4YacTu, U3 KOTOPbIX NULLIb ABE ropesku, 7 1 8, NokasaHbl Ha YepTexe.

3arpy3oyHble oTBepcTUs 5 1 6 Mcnonb3yrTcs ANA BBeASHUS WNXTbl 9 B MHOYKUUOHHYIO Nedb 1 Ana opMupoBaHust
NpoaoribHO pa3mMelleHHbIX kKyd 10 1 11, koTopble NnaBakT Ha NOBEPXHOCTM BaHHbI pacnnaeneHHoro metanna 12. Mpu
HeoOXoOMMOCTU pacniaBfeHHbIl MeTann MOXHO BBECTM BHadane npouecca B HarpeBaTernbHylo Kamepy depes
3arpy3odHoe oTBepcTMe (He NoKasaHo).

LLnxta 9 npencraBnsieT coboil OQHOPOAHYIO CMECh B BMAE YacTuL, YINepoAoCOAepKalllero CoequHEHNs, Hanpmmep,
TaKoro Kak yronb, WU OKUCK Xenesa. Yrrepogocofdepxkallee COeAMHEeHUe MNpefAcTaBreHO B KOHLUEHTpauuuM HeMHOro
MeHblLUe NO CpaBHEHUIO C KOHUeHTpauueln, obecrneuynBalrolleil CTEXMOMETPUYECKOe KONMUYECTBO Yyrrepoaa,
HeobxoguMoro Ans BOCCTaHOBNeHus pyabl. Pasmep uvactuy wuxTel 9 no3BonseT en NpoXoauT 4epes
3-MUNNMMETPOBOE peLLeTo.

LLnxTy 9 BBOAAT B HarpeBaTenbHy0 Kamepy 2 Takum obpas3oM M C TaKOM CKOPOCTbHO, YTO OCHOBaHMSA Kyd 10 n 11
crnuBaloTca Apyr C OPYroMm BoedWHO, popMUpyst TEM CaMbiM CMOWHOW crion 13 M3 wuxTel 9, KOTOpbIN Hanogobue
MOCTa NpoCTMpaeTca Hag BCell BaHHOMW pacnnaeneHHoro Metanna 12 u wnakom 15.

dakT hopMUPOBAHNA TAKOro CRIOWHOMo cfosl 13 MOXHO YCTaHOBUTb, HanpuMep, BU3yarnbHO C NOMOLLbIO MEpPHON
penkun, KoTopas BCTaBMSETCA B HarpeBaTeNbHYH kamepy 2 CBepXy, Ufn C NMOMOLLbK COOTBETCTBYHOLLENO CMOTPOBOMO
OKHa (He NoKas3aHO) B CTEHKE HarpeBaTerlbHoW Kamepbl 2. PakT (hOpMUPOBaHUS CNIIOWHOro cros 13 Takke MOXHO
YCTaHOBMWTb C MOMOLLbIO COOTBETCTBYIOLLEro YyCTPOWCTBa AN 3anncy naobpaxeHus (He nokasaHo), KOTopbliM cHabxatoT
HarpeBaTerbHylo Kamepy 2.

B npouecce BoccTaHOBNEHUs W NMaBkM MeTansocodepXallero CoeamHeHns obpasyeTcsi peakyMoHHas 3oHa B
kydqax 10 n 11 wnxTbl 9, KoTOpas B AENCTBMTENBHOCTM NPOCTUPAETCA OT OCHOBaHWSA Ky4 [0 UX BEPLUUH. B To e Bpems
hopMUpyeTCs 30Ha NnaBneHns 14, koTopas NPocTUPaeTCs MeXOy OCHOBaHUSMU Kyd 10 1 11 n BepXHER NOBEPXHOCTLIO
BaHHbI pacnnaeneHHoro metanna 12. Bo Bpems peakuyuu BoccTaHOBMEHHas WuxTa 9 nepedsuraeTcs nog OeWicTBUEM
TAXECTU N3 peaKkLUMOHHOW 30HbI K 30He nnasneHns 14.

Lnak 15, koTopblli oBpasyeTca BO BpeMsi TAKOro MMaBfeHusl, HAXOAUTCA HXKE 30HbI NraBneHus 14 n nnaBaeT Kak B
TYHHeNe Ha MOBEPXHOCTM BaHHbl pacnnaeneHHoro Metamna 12. TyHHenb co wnakoMm 15 BedeT K BbIXOAHOMY
OTBEpCTUIO ANA Wraka (He nokasaHo) B HarpeBaTerbHOW kamepe 2, a 3arpy3odHble OTBepCTusi, Hanpumep 5 1 6, ans
LUMXTbl PacrnorioXeHbl OTHOCWMTENMbHO 3TOrO BLIXOAHOMO OTBEPCTMA ANS LWraka Tak, 4Tobbl wnak 15 B TyHHene
HanpaBnsAscs K BbIXOAHOMY OTBEPCTUIO ANs Linaka.
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O6pasyiolylocsi BO Bpemsi BOCCTAHOBMIEHUS MeTannocoAaepxallero coeguHeHua okucb yrrepoga (CO),
npoxoasLLyto Yepes WNXTY 9, CKUraloT C UCNOMb30BaHNEM MHOXECTBA KUCMOPOAHbBIX FOpenok, U3 KOTOpbIX NULlb ABe, 7
n 8, nokasaHbl. Beigensatolieeca npu STOM TENO UCNOMb3YOT B NpoLecce.

B xopme BoccTaHOBNEHUsi U NMaBkU MeTanrocogepallero CoeAvHEHUs CrowHor crnoi 13 wuxTel 9 cnyxuT ans
Toro, 4YTobbl NpegynpeavTs NonagaHue Kakoro-To KorudectBa martepuana wuxtbl 9 ¢ kyd 10 n 11 B TyHHenb co
wrakom 15 unu B XXnOKWIA MeTann B BaHHe pacnnaBfieHHoro Metanna 12, npegynpexnas Tem cambiM "KOPOTKUIA Lnkn".

Tenno, nogaBaemMoe B BaHHy pacnraBrieHHoro mMetanna 12 ydepes MHAYKTOpbI, Hanpumep 3 u 4, paccemBaeTca B
kyqgax 10 n 11 wuxtel 9. 310 Tenno, Hapsay C TEMsoM, BbIAENAKLWUMCH NpU CkuraHun okucu yrnepoga (CO)
ropenkamu 7 v 8, 3acTaBnsieT OKWUCb >Xene3a W yrnepop WuxTel 9 BCTynaTb B peakuuio, KoTopas NpUBOAMT K
BOCCT@HOBIIEHUIO OKUCK Xerneaa. OTO BOCCTaHOBIIEHUE MPOVCXOAUT B CaMOM BepxHeM 20-MUNnMMeTpoBOM Crioe Ky4
10 n 11, cnepgoBaTenkeHo, B TBepdon dase, B OCHOBHOM, Briarofapsi Tensy, KoTopoe nogaeTcst K STOMY Criol OT OKUCK
yrmepoga (CO), cxumraemoro ropenkamu 7 n 8. B To e Bpemsi TBepaoe BOCCTAHOBIIEHHOE Kernes3o MNMaBuTCa B 30He
nnaenexHns 14, ©3 KOTOPOW OHO NepemellaeTca nog AeVCTBUEM TSXKECTM B BaHHY pacnnaBfieHHoro Metanna 12.

BcnepcTtere ToOro, YTO HY OOHa peakuus B HarpeBaTernbHOW kamepe 2 MHAYKLUMOHHOW neyn 1 Tenepb He NpoucxoguT
B KWAKOW dhase, MNpaKTUYECKU YCTpaHSeTCs MOsIBNEHNE HexenaTenbHblX rasoB. OTCYTCTBUE NY3blPbKOBbIX
obpa3oBaHuii B BaHHe pacnnaBneHHoro metanna 12 u B obpasyemom wnake 15 aBnaeTca nokasatenem Toro, 4to
npoLecc NPOXOAMT NPaBUIIbHO M ra3oBas MOPUCTOCTb B TOTOBOM MeTarrie NpakTU4eckn OTCYTCTBYeT.

Mpu Takol nnaBke B peaKkUWOHHOW 30He B WmxTe 9 obpasyeTcs LNaK, KOTOPbIM He COOEPXKUT OKUCU OpYruX
MeTannoB, KoTopble MOryT npucytTcTBoBaTh B wWuxTe 9. CregoBaTenbHO, HET HEOBXOAMMOCTM B AOMNOSHUTENbHOM
KONMMYEeCTBE BOCCTAHOBMTENSA AN peakuuu, U MNOo3TOMY FOTOBbIA MeTary He COOEpPXUT HeXernaTernbHO BbICOKOe
konuyecTBo yrnepoga. Becrnencteue Toro, YTo HeT HeobGXOQUMMOCTU B MocrnedywolleM yaansiTb Kakoe-To M3bbITouHoe
KONMMYECTBO BOCCTaHOBUTESS!, KONMYECTBO AOMOMHUTENBHBIX 3TanoB B cnocobe ymeHbllaeTcs. Tak obecneunBaeTcs
OOCTUXEHNEe TEXHWYECKOro pesynbTaTa, 3akiiovalollerocsl B COKpalleHWM NpodoSPKUTENBHOCTU  npouecca,
YMeHbLIEHUN BbIXOAa MeTanna C HeXenaTenbHO BbICOKMM COAepKaHWeM Yrnepoda W NOBbILWEHHOW a3oBOK
NOPUCTOCThIO.

CnepgyeT OTMeTUTb, YTO elle OOHO NPeUuMyLLEeCTBO 3aaBMAeMoro U306peTeHnsi COCTOUT B TOM, YTO MOCKONBKY Npu
BOCCT@HOBIIEHUW W NITABKA MeTarnocogepallero CoeaMHEHUst NCNOomb3YyTCA YacThLbl LUMXTbl OTHOCUTENIbHO Marioro
pa3vepa, Ao 10MM, TO MOXHO WMCNOMb30BaTb TakMe BUAbI LUUXTbl, KOTOpble OObIMHO paHHee He npumeHsanucs 6e3
NpeaBapuUTENBHOTO rpaHyNMPOBaHUA U/UnK CriekaHus.

dopmyrna BMHaxony

1. Cnoco6 BOCCTAHOBMEHUsI W NMaBKU MeTannocofepkallero COeAVMHEHUsi, BKIIOYAOLWWIA 3arpy3ky LWUXThbI,
coflepXkalllell cMecb MeTanriocofepXallero CoeqUHEHNs W COOTBETCTBYIOLLErO U3MerbYeHHOro BOCCTaHOBUTENS, B
HarpeBaTerbHyl0 kamepy WHOYKUMOHHOW NeYW KaHarbHOro TWna C BaHHOW pacniaBfieHHoro Mmetanna, opMupys B
Xo4e 3arpyskd, MO MeHblueW Mepe, OOHY Kydy LWWXTbl Hag MNOBEpPXHOCTbIO BaHHbl  pacniaBrieHHoro
MeTanna, OTNU4YalomMics TeM, YTO LUMXTY 3arpy)xaloT B HarpeBaTerbHylo Kamepy TakuMm obpaszom M € Takown
CKOPOCTbIO, KOTopble obecnevnBaloT GoOpMUPOBaHME CNIIOWIHOIO Crosi LWWKXThI, pasMeLleHHoro Hanogobue mocTa Hapg
BCell MOBEPXHOCTbIO BaHHbl pacnnaBfieHHOro MeTanna W lraka, B pesynbTare 4ero B LMxTe opMupytoT
PEeaKUMOHHYIO 30HY, B KOTOPOW MNPOMCXOQUT BOCCTAHOBIIEHME BCEro MeTaroCoAepXallero CcoeguHeHus, WU
PacnonoXeHHyo nof Hel 30HY NNaBfieHWsi, B KOTOPOW MPOWMCXOAWUT MiaBfeHWe BCero BOCCTAHOBMEHHOro MeTanna,
npu4eM npouecc perynupyloT TakMuM obpasom, YTO CroW LWWUXTbl NOAAEPXKMBAOT CMIOWHbBIM NPenMyLECTBEHHO B
TeyeHWe BCero npoLecca BOCCTAHOBMEHWS MeTannocoaepallero coequHeHna B TBepaon dase.

2. Cnocob no n. 1, oTnuYaloLMiAca TeM, YTO LUUXTY 3arpy>KatoT B HarpeBaTerbHYlo kaMmepy Yepes NpoCcTpaHCTBEHHO
pasHeceHHble 3arpy3oyHble OTBEpCTUsi, NpUYeM CMIIOWHON CroW WKNXTbl 06pa3yloT 3a cyeT POpPMUPOBAHUSA BOEOUHO
OCHOBaHW hpopMUPYEMbIX Ky4 LLUMXTbI.

3. Cnoco6 no n. 1 unu n. 2, oTnNUYalLWMIACA TeM, YTO CMMOWHON CMOW LUXTbl NOAAEPXMBAOT NyTeM
peryrnMpoBaHusi pa3amMepoB Kyd LUMXTbl BHYTPU HarpeBaTerbHON kamepsbl.

4. Cnocob no nobomy 13 nn. 1-3, OTANYAIOLWMUIACS TEM, YTO CMIOLIHOW COW WNXThI (POPMUPYIOT, 3arpyasi LUNXTY B
HarpeBaTenbHyl0 Kamepy 4Yepes 3arpy3oudHble OTBEpPCTUS, PacrorioXeHHble B CTpaTermyeckn BbiBEPEHHbIX
NONOXeHWAX, W/unn nytTem BblGopa KonM4YecTBa 3arpy30udHbIX OTBEPCTUA UM CKOPOCTU, C KOTOPOM LUMXTY 3arpyatoT
Yepes 3TV OTBEPCTUS, /UMK NyTeM PEryrimpoBaHna YPOBHS pacniaBrneHHOro MeTarnna B HarpeBaTenieHON kamepe.

5. Cnoco6 no nobomy 13 nn. 1-4, oTnUyalOWMUca TeM, YTO perynupoBaHue npouecca OCYLIEeCTBIAT nyTeM
perynvpoBaHusi, No MeHbLUel Mepe, OQHOro 13 criegylowWwux napaMeTpoB: napaMmeTpoB cnocoba, npu NoMoLLyu KOTOporo
LUNXTY 3arpy’katoT B HarpeBaTerlbHylo Kamepy, CKOPOCTU, C KOTOPOW LUMXTY 3arpyXarT B HarpeBaTenbHylo kamepy,
AWCNEPCHOCTU LUNXThI, CTENEHU OAHOPOAHOCTM LUKMXThI, CKOPOCTM, C KOTOPOW HarpeBaloT HarpeBaTenbHylo Kamepy.

6. Cnoco6 no nobomy M3 nn. 1-5, oTNUYaIUACA TEM, YTO pasMep 4acTul WKuXTbl He npeBblwaetr 10 MM,
NpeanoyTUTENbLHO 6 MM 1 Goree NpegnoYTUTENEHO 3 MM.

7. Cnoco6 no nobomy 3 nn. 1-6, oTnuualowmicsa TeMm, 4TO O6pasyloLlylocs BO BpeMs BOCCTaHOBIIEHMWS
MeTarnocoAepKallero CoequHeHNs OKUCh yrrepoaa, NPoXoasLLylo Yepesa LUMXTY, CKUratloT, U Bbigenstoleeca Tenso
MCcnosb3ytoT B npoLecce.

8. Cnocob no n. 7, oTnvyaroLMiAcs TeM, YTO CKUraHWe OKWCK Yrrepoda OCYLLECTBIIAIOT C MOMOLLBK KUCIOPOAHbIX
U/Mnn BO3QYLLUHbIX FOPeroK, PacnonoXeHHbIX B kKamepe Haf LNXTOMN.

9. Cnocob no nwobomy n3 nn. 1-8, oTnNMYalOWMNACA TEM, YTO MCMNOMb3YHT MeTarsiocoaepXallee coeduHeHune,
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copepKalliee ofVH UM HECKOMBKO U3 CMeAYoLWUX MeTarnmoB: Xeneso, XpoM, MapraHel,, Mefb, LWHK, CBMHeELl.

10. Cnoco6 no no6omMy U3 nn. 1-8, oTNUYALWMNIACA TeM, YTO B KadecTBe MeTannocodepXallero coequHeHus
UCMOMb3YIOT Kenesocoaepxallee coequHeHNe.

11. YCTPOWCTBO ANA BOCCTAHOBMEHUA W MMABKW METannocodepKallero CoOequHeHUs, coaepxallee ofHOKaMepHyIo
WHOYKUWOHHYIO MeYb KaHanbHOro Tuna, MMeKLylo, No MeHbllell Mepe, OBa 3arpy3odHblX OTBEPCTUS, BbIMyCKHOE
oTBEpCTME Ans pacnnaBrneHHoro MeTanna W BbiMyCKHOe OTBepcTUe ANS Lraka,  oThu4yalollieecs TeM, YTo
pacnono)XeHwe W pasMepbl, MO MeHbLUe Mepe, OAQHOro 3arpy3odHOro OTBEPCTUS OBecrneymBaloT pacchinaHue
3arpyxaemoin 4epes Hero LWKUXTbl ¢ 06paszoBaHMeM CMIOLIHOMO Criosi, pasMelleHHoro Hanogobue mocTa Hag Bcei
NOBEPXHOCTbIO BaHHbI pacnnaBfieHHoro MeTanna v wnaka.
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OdiuiiHmii GroneteHb "lMpomncnoaBa BnacHicTe". Knura 1 "BuHaxoam, kopucHi mogeni, Tonorpadii iHTerpansHnx
MikpocxeM", 2003, N 2, 15.02.2003. [depxaBHWUIA OenapTaMeHT iHTenekTyanbHoi BnacHocTi MiHicTepcTBa ocBiTh i
Haykn YKpaiHu.
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