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Abstract

In order to confirm the feasibility of the simultaneous reaction process of iron ore and
coal gasification experimentally, gas mixtures of various compositions of Ar-H,-H, O and
Ar-H, -CO, systems at about 950°C were passed into a packed bed of mixed iron ore and coke.
The following results were obtained.

1) The reduction by H, and gasification by H, O are much faster than those by CO and
CO, .

2) The equilibrium of water gas shift reaction is not necessarily attained.

3) The iron ore is reduced to wustite even by Ar-H,O mixture.
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D A.Converter Table 1 Chemical Composition of MBR Ore.
égom?e‘ I::ZI:sll’:essure MIS (Wt /0)
mrem | " TFe | FeO |Fe,04] Si0, | CaO | AL:Os | MgO
(DI feffhote- 68.42] 0.73]97.01| 0.40| 0.06| 0.9200.04
e Table 2 Gas Composition , Flow Rates,
_ﬁ?f??fl _Q and temperatures of Runs.
plexer
Gas Volumeter AI'II“IQZI‘{gOICOz Temp["c] FlOW[NCC/min]
Fig.3 Data-acquisition System. 7232020 970 1005
5:5:0:0 990 954
) - 5:4:1:0 990 980
Aelc 7 B & 9 R A EEt CIRE R WEL D 5:3:2:0 980 950
D Ar, Hy, CO, DIETHERS T AR ERTH 8105200 990 908
e e o . o SE - = 5:4:0:1 985 1020
o IKEKS 100354 V2B IR KA % e gl
Co ASRN IR ok fm“* 5:3:0: 2 932 1036
H, O EDIREIC D, U7 2 DFTEEIREL 5:1:0:4 960 1067

QMS TF = v 7 L BUSBIMGBI O Stk 2 584k L
T2b, RIEBLICFERICYIY Rz, OGS 5, GO EFET — 713200 8 U BG40
TH#y15seciz 1[E, 5L TIZH 60secic 1 E%@I IR - 575 S SNl Nl B A

2. 2 EBREMH

WA DA 2 885 (75 o VEEMBREE, TablelB M) & 818k o — 7 213 & $12 9 ~18mesh
Bl 10g 002 BEAL CGESE 75 mm (HE20mm) OFIEE &35, &AM Ar/H,=
1/1%2%8r L7, H 2 CO, 7213 HoO THEBL T &, BITE A 2B LUK L7 b

= I

BB~ 2~z 77 2813 1000 Nee/min, #1930 ~990°C DM —EfE & L7z, FE

% Table 21277 T, &k, 3—27 A Z2{LE 23K 2L 7 F GD A EATIE 5712612,
FALEENH D ICT L 3 FERRR BRI A IRA L 2 2w T L W DD DEREATY » 712,

3. REBRER

3. 1 HREBEOEFZEI

Fig 4 13 EHF o 2BEN M L2573, @ Ar/Hy = 1/ 1 D846 T, Wil & ik 0%
T & > TKBEDOKEEHIFEL Twa, ZOMH, 0 o—7 2005 L 5 CO AR, 2512
CHCOK L a#gARTERLIIH. 0L 7 FEBIZE > TCOMHERL T B DH bHhhe
%5, @izH, 9 %, 100Nce/min% CO, |2k L 72854 TH 5, Bhnatic l~, Hy, CO, (2
L, H,O, COIBEMmL T %, L2 LCOD R & & LicBhnd 2 Um 2 M54 2 it L,
H OB ITLRIED#T & & 1 5 RRED—FE A~ WU L T { ,CODERY I |2 K7 2 B
EA—KY V) a— a0 AU ZALEUGDY, H.O O N3 i I3 m R, %
TlEKMEEA 227 FUBHES L Twd EEZ2 515,03 Ar/H.0=8/2 THw4 BT
AR EGELCEETH B KT ARG & » T Hy, CODEBE AL, — 3 CORTIZE »
TCO HAEMRL Tvb, wTFNICBWTLH, HO0EBEMIZZELL Tv b nid, Fe0s—
Fe,O,, FesO4— Fe O, Fe O — Fe O &M ILEMICIE U CRISEE» R bt Bbh s, %
BEREBRD ST NOFMTL CH, DERIZEED 517k h - 12, WIE T DIEKHER Th 5 720
WS s - n e Bbs,




34 AHE - AP -

50
40

9900C, 1000Ncc/min
Ar:Hp=5:5

30t

20

10
— 0
~ 9850C, 1000Ncc/min
=40 ¢t (1)}
- Ar:H2:C09=5:4:1
jom
-
fan
o
—
prd
s w00
=
=
(@8]

20 (c) 9900C, 910Ncc/min

Ar:H20=8:2
/H20
10 o
%O
/COZ
0
a 600 1200 1800 2400
TIMELSEC]

Fig.4 Compositions of Gases as a Function of
Time during Reduction of lron Ore and
Gasification of coke.
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Fig.5 Reduction Curves of Iron Ore in Various
Gas Mixtures (equi-mixed Bed of Ore and

Coke).
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Fig.6 Relationships between Percent Reduction
(TRD) and Rate of Reduction (RDR).
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Photo. 1 Polished Sections of MBR-Ore Particles reduced in Ar-H, -CO. Gas
(white : Metallic lron, gray : Wustite, black: Void).
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Fig.7 Curves of Gasification of Coke Granules in
Mixed Bed of Coke and lron Ore under  Fig.§ Relationships between percent Renduction
Various Reaction Gases. (TRD) and Rate of Gasification (RCS).
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Fig.13 The Courses of Free Energy Changes in the
Reaction of Coke Gasification.
(a) Boudouard Reaction.
(b) Water Gas Reaction.
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Fig.14 The Courses of Free Energy Changes in
Water Gas Shift Reaction.
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