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Process And Plant for the Gas Reduction of Particulate Oxide-containing Ores

In a process for the gas reduction of particulate oxide-containing ores, in particular iron-

oxide-containing material, in the fluidized-bed process at a pressure of < 5 bars, wherein the
ore by aid of a reducing gas produced from coal is heated, optionally also pre-reduced, in a
fluidized-bed reactor (1) designed as a pre-heating stage (5), subsequently is reduced to
sponge iron in at least one fluidized-bed reactor (2, 3) designed as a reduction stage (7, 8),
the reducing gas via a reducing-gas feed duct (12) or reducing-gas duct (13) being conducted
from the reduction stage (7, 8) to the pre-heating stage (5) in the opposite direction of the
material to be reduced and conducted from stage to stage, and being drawn off as an export
gas after purification, heat is supplied to the reducing gas fed to the reduction stage (7, 8)
and/or pre-heating stage (5), namely by combustion, together with oxygen and/or air, of a
portion of the reducing gas provided for the gas reduction in the reduction stage (7, 8) and/or

the pre-heating stage (5). (Fig. 1)

AHGR R E 8 A F BB KAZHE (CNS ) AdHLAE (210X 2972 % ) 7.

1

( ﬁ@mwﬁ%&%@\m N Eizbsh B sk )

.

@

r

<



o
4

NEEE

A
(_‘C-— %




1227738

N 26 2/7
N27 Hp O ‘
4 N
< 14 \1—5i \14
A/T
S 2
o
.
3
25a*~ k 5
25" - ,/// {"
0, /Air 6
3
Y
250‘ k /3




12277738

3/7




12277738




12277738

5/7

BZO
29/%/ H, O

2




12277738

6/7

LS = e

vy

/

Tc G¢




12277738

18

7/7
39
7 "0 |
4_ N
< \14 LT—‘FPj \14
/1
2 9
N
13
25q" q 2 8
25" 7 »
0, /Al S
2 /AIr V 13
y—
250‘ 3
25 8 + 22
T = 25a 10
OZ/A“’ leo/
9 ™~
10 25 23
O .‘2 Oz/Alr {
1 a L9_) Q
N\
21
il 20
[
O,
Q2
17



Lo T Wit 2: % 90115805 SRR RS E g 1227738
B RS G E B A R 9249 A 30 BEE

¥ B M 9 # 6 A 28 H S
% # 90115805 2:5%ﬁ7%9jji»
m_ ) OB B .

(A LEMARHE )

<A
%;ﬁ & A 3% W F

¢ x| AEREFAEELOIMNREEG S EREE
A

] . .
s _ |Process and plant for the gas reduction of particulate
ES X | oxide-containing ores

() Z=EKTE - JLE M Kepplinger, Leopold Werner
¥ &| @ EMU - #HL{E18 Hauzenberger, Franz
(3 HHTH - WER Schenk, Johannes

() HEigF @ HiF (3 EihF
() BE#FET REEETR
g 7 Lahholdstrasse, A-4060 Leonding, Austria
B Q BpAMHERERBEHEZTZR

53 Auwiesenstrasse, A-4030 Linz, Austria
(3 HEHFIFREL - HVIBAABEE B /\ 3R

8 Knabenseminarstrasse, A-4040 Linz, Austria

) R/ HECIEXEERRSLE
Voest-Alpine Industrieanlagenbau GmbH & Co

@ HEHAETHRELHE
Pohang Iron & Steel Co., Ltd.

B & ) muA 2 #HE
(1) BRI IS A T8O = O 45 B 75 19 10 5

3 £
(%4 )

= wHgA |EEHR

( ERH) 44 Turmstrasse, A-4020 Linz, Austria

Q BEBETE=ZFRA®FE-FH—

KA A 1 Geo Dong-dong, kyong Sang Book-Do 790- 300, Pohang
City, Korea
#o % () BEE - £8H Avrusch, Nanfred
WFEA - L ®IE Prommer, Ursula
@ ZEFIE| Lee, Ku-taek

AR A A PEBFAZE (CNS ) AL (210X 2970k )

W — g —————————

aul,

—_ Y ———

it L &



1227738

T P oD ¢ H Smo o e 3R s o S TR

o WA

W4 2A % 90115805 5% & Fl] 1 55 X
m X R EFSEE BEREA
EB 9344 5 B 27 HEE

1. —BEENDMR SB(hars) B LK S EHRE

A EBEAEALYEIHNREEN T E > HFTBEOEAER
HEEAMBOZHREBELARRESRS ()T - BHRRKHOEE
mEERERBCHmMMNS  HAURKRBRER BRER
HEBERBBUO -HZEL—HBERBALARRKES 2 3)F

BRREBHESR ZEEUHEABACHBERUERKBENE
(IR BEHRBEH2E(13) RERBER (T LUHEK

CRAEBEYEIZAAEEEABRG) BEFEEMEL

M ERMAZEBMEFESEEOERSE  HBERERRER

ot

EFBACERMEASE  HER/RER—-EHRE  MmMH
J?l‘%ﬁxﬁ‘ YR /HNTEHABERSHZERM%ERE

G i
<
[
H
fiﬂlﬂ

2. —BHEB AL S B (hars)RBALKF EF RE
FEeBEEheuNRBEEN & HbBERE
HEHEAMBOIZCABAOARRESRSGS > BRKIMEXE
M

JL
)34

GBI HMME  ESUSBEBRER M ER
HEEBEMBB(U )2EL — ERBAKRKES Q- 3)F

EREmE SEEMHABGASHBERESBERE
MD)RBEEHEERBREE(Y REERBREO HLER

M- MoaBERBEC OR/BIERABEROGZRAEIN

AMIER SR FTEBEFEE (CNS) A4 (210X 2974}& ) -1-

(s e et o\ e B N Bv sl B ok 3k )



12277738 At

-1 Sl 3 H e I SR o 5

N 9 AR E

NEFEERYWEZCHMEEFARAREERG) EXREMELZ
CMERKMAOCEHMEFREORE  HEBENRER
HH - cHEDODERBHRAR/RNER —@EBE - MHEE
TEEERBER (T OR/BMERBEEROGIZCERERE -

3. —BEEBNDNR S B (bars)W B AIK F & T RE
EEEAMYMTHMNRELRN HE > HPEAOEEK
=,

5B ROz BALARRES()F »  BRERXKITEXE

JR
TR A
WEREKBZOMMNE  HIAUTKLEEERER 0 BRER
B EERBERDZEL —MBHRBAKRKESS Q2 3)F
 BRBREME BRERMHABREHEEREREEHRE
(I EFRUEREBEBEE () REEBERO - HLUER
NEBRRYWEZHRAEERRMBEG) EXREREMELZ
M ERMACEBEEREDOSRE  HEHBAENREAER
R ORI EAERERENERERE L
RBHER/HETR —EBRE WMHETFEEERRE
O R/IBHERBEEREGIZCERKER®E
dMHBEFEEMNGEESE 1 28 3SEHRFE-—BZHE > H
FRBREBIOCERESE HDODERBHHAERE - £ER
BRI HEREE — KRB (scrubbing operation)
5. —BAEEBNDAR S E(bars)lI R BAK T E S RE

AREBERSFE LY NRBEGEN & > HPBEAEEER
AEEABRBROZABAKRRESR ()P > BEEXKFE &
MERMSBCHMMA  ELATREBEER  EBREX
ATRERBER -OYZEL —EBHRB/AKRKXESE Q2 3)F

B B (7

$%ﬁkﬁmm¢ﬁﬂiﬁ$(G%)Mﬁﬁ(NMQW/ﬁ) -2-

(s i el ot o\ iy B N B ek R ok )

__—___—_————____‘__—___ﬂ——_——"—_’»‘L\".——'—"_—__'_“‘__—__



R
2~

DT R Ok 3 H om Ju e I g of 5 B

12277738

< W &5 E
%Iﬁﬁﬁ%ﬁi’ M R

(I2)HEREME R B @ EE (13) 1
MEBEWEZRAEEBRE
W EEM A BBEFREEOR
B — #0194k & B AR R
ke /8% — g g o
HRABEOGICERERE -
6. MEBFHEMNEERE 1
PR ERERENERME
BB (132 B 25)F
a0 B R

S

NS
i

nﬂh

124

75':‘
=

f_:‘\‘

i
it

5 0
) ~

=
N(%’

i

i
B

= E(13) -
mMEFENSEESE 1
P ERERED — EERN

B 28 (38)#

[oe]

e
pu

Z B
(30)5 -

9. W EFIE BB
W (lances ) 1 &
& E (13) e
FHEFEEBEE I

7

i E R

1=

%m

A=
10.

 AS R OBR KR 28 (38

23

S—

17

[N}
(8]

&

g
BR/SE®R R/NEE
FEF & EER M RO

K

% R

BB &
& E B LK XIE

7B Bz (7
(5)
HE#BERKR

BERE
8)LL #H X
mE <
£ &
R R B

8) R /

B & P B

5 | fE — %
R E (12) 303

[ FE 25 (30)%8

R
ng()lbﬁ_L{{J—ﬂ?fi

BEHE
Hrh & &k /3ZE

#(30) -

A4t IR R g P BB K ARA ( CNS ) Ad3AE (210X 2972 % )

.

( 3k P e 0ol B N Bl RO 3 )

—_—— e — M ——



12277738 A8

HE TP R Ol M mo 30 e 3R g o SRS

C8
D8

N WE AR E

1. MEEFEHFMNHEEBES 10 B2 & EHP & K/HZE

&R AR B W (lance) # & # Fi 82 L K X FE 25 (30) -

*=

20

2 SR

12. WHREFHEFNBEE 12 -3 SERPET-EHZS
HPBREMERARBR/BJEDODRE R/HS AR E K/
T HEERBRER/ZURBRREEEZE®R R/HHEE K/
BHRE BREZKSIFMERARNEREINS  EE T HR

*= o

R

/B T8

(ic]
=n
s

4

X

(=3

K

Z

i
IR

13. WHFHEFNGEE 123K SERFE-EHZS
Hoyp R —RBEHEODELAZFRERES 2 X EMmIENE
MEBEBRTERBILLINYE  HEEERBERO K
BRI ERERBOIHMES -

14, MHFHEFEBEE 13 BZHE - EHPED

P
i

SBIPERBILINYWERR RARA R/BHK -

15. —BHEBEI/INKR 5 B(bars)W M B KK T & F R
ABREEEFELYCHNARABEENFE  HbPEAEE®E
TEEAREOGIZABARRES (DT - BRERME
WERMERBZHmMMES  EFfTREEBEER  BRE

BRESBERBE( Q)ZEL —EREMLKKKES (2 3)
oo B RO

~

BRE o ZERERBREHEREREEN
Q) EFEMEERBBEE (13) HERMEE G 8)LHE
REERYWEZCHAEERERABRGS) EXBEMmE
TWAERHMAEZZBEFERLEORSE  EFBERNK —
REBEZAHEREEABESOREMEMERMERE FE

oy E » BE2EERBRGO )R /KHERKEK

i

Pl

KA R LA T BEFMERE (CNS) A4 (210X2970% ) ~4°

(D 20l ot o\ e B (v B e sl B ok )

e e e e e e e e - |\ P
Bk —— —— — — — s e —— — — — — — o—— — . ot



12277738 a8

WD PSR Ol 3 M omo Ju e I o o B

B8
D8

N wE A B

L ERMERBOIBES -

6. WM HAFHEFHEESE 1>-2° 3> 5k 15EFFE—IH
CHE CHEHFBREFEALYICELREEELBNYE -

17. M FHEFBEE 15 B2 Hik - Hb®BmMmER
FEBPERABLILLAVNYERS RAX R L/BHK -
18, —EERAFENRTESE | £ 17 B E—-EFH

B B2 LW E R E /&R K E S & E B ER?

HERAREMELECERS S ERIZERER
METERBAEZEREEELDZIHUNRESG > B3
MREBEHBE(ND)BMARSEELCLODZIVERD I
R EBEERRBRBWMBAKRKIES OG)F > — R 8
(14) AR S EEUCDIVWERS T AEKR > K
FMEMREARRKESR) BEBABZER
HO&RE  —SBEERHE2EQHHE S AR E
FEMHRBEHE (2D LHERS (23)EFERERE
BE (12) 0 K —ERERBEBEE (I3)UMHERT
BBt — WA R NIESG)EAZEFNHREMLKKI
(1~2) EHBBERBZEKEREED — @ 28 8 & (25 38)
MM BMEE  BRBREQ 3)FRERBE-—BHrZER K
FE CHORBHGKAEE  HASOTHREREXEE
BMERBESRE/HNZR -ERE > ESHERMERBE
/i ODRBER/BBwANRER/SHOTHRNERE R/
HEER/BEEBIABR/INEAR/NERRZ E R

(12~ 13~ 26~ 28~ 39) -

ﬁE

l

P>
B A m
Eﬁﬁﬁf%rﬁrﬂ\&rﬁ
MHWo@m o N

Uﬂh

wﬁ
gL

f@
h“n

et

. B

mR

AUGRR LN P BB K ARR (CNS ) ALK (210X2972K ) - 9-

(ol i 20t ot o e B N B el BB o 3 )



12277738

2 I P TR 1 e e 8 S

A8
B8
C8
D8

W &4 $0 B

19, W BB s B Fl B B £ 18 B2 #E - H % i 2
(IYFEHERAEOESBHERE (14) HEBKE B D RE
AREBEHDORBERSEE (2608 2 M B & (25) -

20, MO HEEHEFEEBESE 183 19 HZEKE » HF BRE
FQRHERERKEZQSAO)BREEREEZEERE R BEERE
(IR BRERKRBREE (13)F -

21, W HFHFMBEE 185 19HZEKE » HP BRE
BQS 3FRAB—EBEBEAR/HERKE -

22, WA FHFMBEBE 18X 19BEBZEE > H4RE
R HEF —HEREABERE (12)H 2R 4 & 82 @&
EANNME s B2 BREE(252) HERBEBZFRERE EHE
(I BREERB®R Z2E (13)Z LLHERE M EE

23, WHBFHEFMEBEEE 18K 19BZEKE » EF RIE

& (38)12 & B N il &
(35)T | ~ = fE it B
Em| -

5
IR R FE 28 (30)F » H B Jii 8 L IR

L PR (35)K FH ~ B FE fit 88 1 K (35)

AR T BB EAR ( CNS ) AL ( 210X 297K )

6

(S Pr-asse o ok B N Br sk B R 3 )

S —



	BIBLIOGRAPHY
	DESCRIPTION
	DRAWINGS
	CLAIMS

