$% & §@ Tetsuto-Hagané Vol. 90 (2004) No. 12

ER MR ST kIO B EMNAED CO-CO,BAH XICL D
EITRICEE)

s

g *

CEE

e

Gaseous Reduction Behavior of Partial Reduced Iron Ore Hot Briquettes with CO-CO, Mixture

Shoji HAYASHI, Noriyuki ToMITA and Yoshiaki IGUCHI

Synopsis : Two types of iron ores were reduced partially until some levels of metallization in a laboratory fluidized bed. These fines were briquetted
under cold or hot press machines. Then the briquettes were isothermally reduced in a thermobalance at 900-1200°C with CO-CO, mixture
to clucidate their kinetics, imaging semi reduced iron burdens in a blast furnace.

The briquettes from Australian ore indicated a severe reduction delay in whole periods above 1100°C due to the formation of liquid slag.
The addition of 2% MgO into briquettes released fairly this delay. The briquettes from Brazilian ore poor in gangues indicated no reduction

delay even at 1200°C.

The briquettes seemed to be reduced according to the first order reaction equation on remained wustite. The obtained rate parameters k

M

were almost similar between cold and hot briquettes in spite of more density and crushing strength for the latter than the former, because

smooth gas diffusion was ensured insides due to both briquettes having relatively large porosities.
Crushing strength of hot briquettes reached more than 1000 N/briquette.
Key words: partial reduced iron ores; cold or hot briquettes; reduction kinetics; Australian and Brazilian iron ores; fluidized bed.
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Table 1. Chemical composition of iron ore (mass%).

Ore T.Fe FeO Al203 Sio2 S C.W. Dolomite
Robe River 57.20 0.13 2.77 5.68 0.024 9.7
Carajas 69.13 0.14 0.76 0.47 0.001 0.98 4.0
W&bto%bf,%WWTwﬁmémib ZhEDH 100
Sy SBICERHLAER R D CO-CO,IRA H 212 K 5 @i LK £ 80
) A SERERIC A LA L 72, gm
3
2. EBFHE £ w
§ 20
SR AR D 22K % Table 112559, Carajas SR 1 Robe River 20 ¢ weight
T RBALRIED 720k 2 7 ) — B2 T 4%Dolomite T T v » s w

(@a)M@O%M%LtﬂoE%&W%mtm&%E
(0.15~021mm i {¥) 20gEHE % & , 900°C DE
3wmrmwgﬂnﬁzzmmmzfm%hﬁﬁﬁfﬁ%
CTEAETT IR 2Y, B h=8mEICEIL40, 60,
n%f%oto%%Eﬁ%m«va4b&%%%@tbf
F@ﬁ§1tEEEE&£ (1000°C, KZH 2 BFREIERFF, X#REHTIZ
e Koo THREL =, if‘ﬁ@]EW’CCO—CO REH
Lfvza4b(&Mp,%&mi,Xﬁﬂﬁ_fﬁm,
Bk L UEARORBTH B) SER LA, ThOHNE
TCAE & 7L 2RI THTE, BB (S00°C, N,rh) Tk
&F%&Sﬁﬁ#ﬁfHﬁ&f&vbCﬁ%btoBgi
. I5SmmBE%E, ¥5mmER) Ihb6 #BRHAIZT
9ﬂwowwoﬁ # Z (W& INL/min) TAIEDRE
(900~1200°C), FRERERIREE LEICRICE ¢, ABER
HECERL 72, KIBHRImME& 2B L2, 2o Dm
&, H AN, BFNTERERIES S Z 5T B %M
IERIT X, SR ICHE R A O S BALRUL B O £
HELTERYTH S,

BEADEFFEICEL» SYIACERILEJEE Y 2 24
N Fe,,, OfA & Fiev o & UTREML 72,

AE, TEBEROEITTHSED 72D IZERHEND MgO i
INiE Mg(OH), sAHED Tz & L TIRIEA L 72,

3. RERKRLER

3.1 FRENENEET
FREBGENICHMA LA ERA L, 900°C D,
33%N,—67%H, it A /1 A 2 NL/min {2 T i By g & yc o 12 i i
BV LS BURHR I A 170, FILEIC K - TR o h -85
BICEORIFELDOFI % Fig. 1IZ7R L 7z,
3.2 EBRGEOETRICED
BRAELC T, Uil THERK L 7= Robe River £ 5732 JC8E
E¥ A % 95%C0O-5%CO, A # A (Fi#E | NL/min) TiEJT
Rib & 7=, (f0l 0,022, 046) 26 n7-&BILESHE

18

Time (min)

Fig. 1. Relation between reduction degree and time.
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Fig. 2. Relation between fractional metallization and re-
duction time.
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Fig. 3. Relation between reduction time and —In(1—/},).
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Fig. 4. Initial fractional metallization dependence of k,,
value.
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Fig. 9. O(Ptlcal photos. in cross sections in half reduction of cold pressed partial reduced briquettes. (1100°C, Robe River,

=0.46).
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Fig. 10. Change of briquette thickness with temperature.
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