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Cragun npounsBoacTBa MeTarnsa

[Ipon3BoACTBO Npoy=T=

*

BbinnaBka meTtanne

*

OboralieHne pyabl

*

[Hobblya pyabl




yKeneso Fe

camMbll pacnpoCTpaHeHHbIN MeTann Ha
3emJsie nocrie antoMnHUg

(4,2% Bcen Maccbl 3eMHOM KOpbl)

BaxHenwue pyabl:
MarHUTHbIV Xene3HsaK Fe304
KpacHbiv xxenesHsik Fe, O,
Bypbiv >xenesHsik 2Fe,0,-3H,0
KenesHbin KondyeaaH FeS2

)KenesHbilu KonyeoaH FeS2



MecTopoXxgeHna xenesHbix pya

e Ypan (ropa MarHntHas, KadykaHgap,
Bbicokas)

e AnTau

 KpuBopoXxxXckoe mectopoxaeHne Kypckou
MarHMTHOW aHOManNuu



1 — WHeKoBbLIN NUTaTEnNbL

2 - Tpybuartasn cywmnka

3 — UMKNOH

4 - BanbLUeBO-ryCeHUYHana MalwmnHa
5 - neub




3acbinHown annapar
Bepxuan |

CTtpoeHune
NOMEHHOWN
ne4yn




XUMUA OOMEHHOIo npotlecca

1 rpynna peakuuun — ropeHUe Kokca u
obpa3oBaHWE BOCCTAHOBUTENS

C+0,=C0O+Q
C+CO,=2C0-Q
Kak yBenninTb CKOPOCTb JaHHOro atana?

YeM Bblille TeMnepaTypa ropeHns, Tem
ObicTpee npoucxogut oopaszoBaHue
BOCCTaHOBUTEnNA.



XUMUA OOMEHHOIo npotlecca

2 rpynna peakuun — BOCCTaHOBIIEHNE
okcupga xenesa(lll) okenoom yrnepoaa(ll)

+3 +2+3 +2 0
FezO3 ] Fe30 [ FeO (1 Fe
w(Fe)70% 72% /6%



XUMUA OOMEHHOIo npotlecca

2 rpynna peakuun — BOCCTaHOBJIEHME
okcuga xenesa(lll) okcugom yrnepoga(ll)

3Fe203 + CO = 2Fe304 + CO2
Fe304 + CO=3FeO + CO2

FeO+CO=Fe + 002



XUMUS OOMEHHOIo npoLecca

3 rpynna peakuuu —
BOCCTaHOBIIEHNE NPpUMecen,
codepXalnxcs B pyae u
KoKce

dnrockl — BELLECTBA,
cnocobcTByloLWmMe nepesoay
NPOCTON NOPOAbl B LUSTAKU —
nerkonfaBKkue crnasbl
Pa3NYHbIX CUINNKATOB,
docdartos, antoMNHaTOB,
antoMoCcunKkaToB

3acbinHo# annapar
Bepxuas J

BOPOHKa ' fyna. tnioc, Koxe

[oMeHHbIH ra3

(CO,CO, N,) Hiokisa
'\ — BOpOHKa
HATPEBAHME WHXTbL.
= - —— 200 °C  HAMANO BOCCTAHOBAEHWS
:: KonowHuk _f Fe,O,3 Fe,OF FeO
600 °C  3Fe,0,+ CO—~2Fe,0,+ CO,
CO,+C ~2CO

Fe,0,+#CO ~3Fe0+CO,

FeO+CO +Fe+CO,
800 °C FeO+C —~Fe+CO

WNAKOOSPA3OBAHHE
-900°C  CaCO,~Ca0+CO,

Ca0+Si0,~ CaSiO,

1000 °C

<=~ Mopaymit BO3AYX

1500 °C ~ 3Fe+2CO—Fe,C+CO,
2000°c  tc+0,-co,

Pacnap

CO,+C ~2CO

= 3annewnkn =

FopH

~ Wnak



XUMUA OOMEHHOIo npotlecca

t
CaCO,=Ca0 + CO,

Ca0O + SiO2 = CaSiO3

3Ca0 + P,O, = Ca,(PO,), uTa.

2



XUMUA OOMEHHOIo npotlecca

4 rpynna peakuumn — obpasoBaHuMe YyryHa

3 Fe+2C0O= Fe3C + CO2



MapTeHoBCcKasa nevb
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XUMUSA MapPTEHOBCKOrO npoLlecca

BbICTPOE OKUCIEHUE NMPUMECEN
Si + 2FeO =Si0, + 2Fe
Mn + FeO = MnO + Fe
2P + 5FeO =P,O, + S5Fe

Obpa3soBaBLUMecda okcunaibl — TBEPAbIE,
pbIXIble BELLecTBa

C+FeO=Fe +CO



XUMUSA MapPTEHOBCKOrO npoLlecca

[lobaBrneHne packucnuteneun —
cbeppcnnaBoB (CrfaBoB Xenesa C

bonbLlnM cogepXaHUEM OPYrnx MEeTarssoB:
XpoM, MapraHeuy,, BaHagun, KpeMHUUN)



XUMUSA MapPTEHOBCKOrO npoLlecca

Mn + FeO = MnO + Fe

Llna ycTpaHeHUa cepbl U doocdopa
nobaBnsoT HeraweHyo n3secTb (CaO)

3Ca0 + P205 = Ca3(PO 4)2
CaO + FeS =CaS + FeO



[TpoayKkums meTannypruyeckmnx
KOMOUMHATOB

YyryH — cnnas Xkenesa, cogep’kallero
bonee 90% yrnepoaa, a Takke KpeEMHUN,
MapraHewy, HebOosbLLIOEe KOMMYECTBO CEPbI U

doocgpopa.
* Oenbin
* Cepbin



[TpoayKkums meTannypruyeckmnx
KOMOUMHATOB

CTanb — 3TO cnnas XXeresa C yrnepoaom,
MaccoBasi 4019 KOTOPOro He NpeBbIaeT

2,9%.
Buabl ctanu:
° TBEpAOAA (Maccosasa gonsd yrnepoga 2,5)
* MATrKaa (maccoas gonga yrnepoaa ao 0,3%)



Buabl npeanpuaTum YepHOU
MeTannyprun

cTtanennaBuibHbIM U cTanenpoKaTHbLIN
3aBoabl («nepepenbHas» MeTannyprus)

NPON3BOACTBO (PeppOCniaBOB
Marnasa MetTannyprus
be3gomMeHHasi MeTannyprus



QKonorn4yeckme npoobrems! YEPHOW
METaryprum

3arpsi3HeHue
OKpyxatroLieun
cpeAabl
OonacHbIMMU
oTxogamu

O IlpomyiTs XUMHYECKHX U DIMSKHX K HUM IpeanpHATHH
B Metannyprua

O Hobriya HedTH U rasa

O MetannoobpabaTrEaoman IpoMEILUIEHHOCTE

W HenpousEOOCTEEHHEIE OTXOIE

E DnexTpoTEXHHYECKOE H SNEKTPOHHOE 0bOpyIOBaHHE

@ Tpaucoopr

O Henmonozo-byMakHoe IPOUSEOACTEO

M [Ipouee



JKonorn4vyeckue npobnembsl YEPHOW
METaryprum

BCE O QOHELKE:
dororanepes partner.dn.ua



QKonorn4yeckme npoobrems! YEPHOW
METaruyprmn

SAIPASHEHNE
ATMOCOEPLI
PasnUYHbIMM
oTpacnamMm
NPOMBILLITIEHHOCTM

B TennosuepreTHra

B AETOTPAHCIOPT

O YepHaa MeTannyprua

O IlpousEomcTEO CTPOUTENLHEIX MATEPHANOE
B [[peTHaa MeTannyprua

O Hedrenepepabotra

B X{umudecKas NpoMEILIUTEHHOCTE



JKonorn4vyeckue npobnembsl YEPHOW
METaryprum




[loBTOpEHNE

* UYTO Takoe metannyprua?
« KakoBO 3Ha4yeHue MmeTannyprum?

» Kakue rpynnbl npeanpuaTtun BXoOAT B
COCTaB YepHOW MeTannyprum?

» Kakoe cbipb€ Heobxoanmo ans
NPON3BOACTBaA YyryHa v ctanm?



[loBTOpEHNE

* [lovemy gomHa nmeet Bmna d6aluHu?

* [loyemy WiaxTa OOMHbI UMEET POPMY
YCEYEHHOIo KOHyca ¢ 0orbLINM
OCHOBaHMEM B €€ HWXHeN Yactu?

* YeM MOXXHO OOBbACHUTL YBENTMMEHUE CTEH
OOMHbI B €€ HUXHEN Yyactn?

» Kakme paktopbl onpeaensatoT
pasMelleHne npeanpuaTnin YepHou
MeTannyprum?



[loBTOpEHNE

* HazoBuTE OCHOBHbIE METaNNypruieckne
6asbl Poccun 1 nx rmaBHble LIEHTPBI.

* FesO4, Fe203 — kak Ha3bIBaOTCA 3TU pyabl?
YKaXute nx OCHOBHbIE MECTOPOXOEHUSA B
Poccun.



