. 320

D

$ & $A Tetsuto-Hagané Vol. 87 (2001) No. 5

2FeO.- SiO MU Ca0O-FeO-SiO, M
‘" TC U3 FE D BITE

hE et - HEHR

\2‘#'3\/ *2

B

- WEH EERH

Measurement of Hydrogen Reduction Rates of FeO in 2FeO - SiO, and CaO-FeO- SiO,

Hideki ONO-NAKAZATO, Youhei TSUBONE, Yoshiyuki TAKAKI and Tateo Usul

Synopsis

: Hydrogen reduction rates of FeO in 2FeO-SiO, and CaO-FeO - SiO, powder are measured at 1173K. The reduction behavior of 2FeO- SiO,

and CaO-FeO-SiO, is not affected by the particle size and the reaction advances almost linearly with time in the early stage of reduction.The

reduced iron may aggregate and retard the progress of the reduction in the later stage.The derived values for chemical reaction rate constants
under the conditions of ar,,=1 and true density are 0.6 to 0.8 and 0.7 to 1.3 [mol/(s- m*-atm)] for 2FeQ- SiO, and CaO-FeO- Si0,, respec-
tively. The values are very small and it is confirmed that the reducibilities of both 2FeO - SiO, and CaO-FeO- SiO, are very low. The forma-
tion of these compounds causes the adverse effect in the sintering process with respect to the reducibility and therefore minimization of SiO,

content is important in this respect as well as minimum slag in order to realize the improvement in the reducibility of sinters in the blast fur-

nace.

Key words: ironmaking; fayalite; CaO - FeO - SiO,; hydrogen reduction; chemical reaction rate constant; reducibility; iron ore sinter.
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Fig. 2. Schematic description of a reaction model applied
in this study.
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Fig. 31 Reduction behavior of wustite with H, at 1173K.

Table 1. Experimental Conditions.

No. Temperatufe Mass of sample | Grain size flow rate
(K) (&) ) " | L fmin (5.
F-1 1173 35.0 —150 180
F-2 1173 35.0 —150 180
F-3 1173 35.0 —150 230
2FS-1 1173 20.0 —45 150
2FS-2 1173 20.0 —45 150
2FS-3 1173 15.0 —45 150
2FS-4 1173 20.0 —45 200
2FS-5 1173 20.0 75 — 106 180
2FS-6 1173 15.0 75 — 106 150
CFS-1 1173 30.0 —45 200
CFS-2 1173 30.0 45—~ 75 200
CFS-3 | 1173 30.0 125 — 150 200
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Fig. 4. Reduction behavior of FeO in 2FeO-SiO, with H,
at 1173K.
T T
ogaﬁ
oo0238 1
Qad
T
g k: [mol/(s + m® - atm)] -
5 —— k=025 |
a3 o s ke e k=0.3
& ———— k=0.35 J
—g —-—-— k=0.4
9 —TT T k=05 7
B (@reo=1)
(E -
L
® CFS-1
o CFS-2 J
A CFS-3
0 5 10 15 20 25 30 35 40
Time(h)

Fig. 5. Reduction behavior of FeO in CaO-FeO- SiO, with

H, at 1173K.

KEBREZFGOHMTIZINLDOHEIHEIDALNED 5

72, EREORE

{22 T3 2Fe0- Si0,, CaO-FeO-SiO,
WTNOBE L RENRKENERDHT M
K> TWBHMED H B DY,

IRTDEE AN E
PHELEIALNE N7,

WFHOBRA & RITHIHIIRRIORE & & & IZEHRISE

TR ERTBH, BE» R EL R5EANALR
éo

5. &

5.1 BREHIIOVT

Fig. 4, 512, 3FIIA L2 E T IZ B W TIRIBEE E
R &, A &< RTEEED TV 2231 R §
Y, BIOBEICEWT, HHE»SOBRBALNS

kel |



. 324

$% & 48 Tetsuto-Hagané Vol. 87 (2001) No. 5

(a) Before reduction

I J
-,WL_AJ‘ S NSNS N

20 30 40 50 60 70 80

Intensity

(b) After reduction

Intensity

|

20 30 40 50 60 70 80

> (c) Data from literature
@ (2Fe0 - SiO,)
2
=L
L

20 30 40 50 60 70 80
- (d) | Data from literature
2 (Fe)
C
2
£

‘ L ! 1 I 1

20 30 40 50 60 70 80

(e) Data from literature (SiO.,)

Intensity

III. [ .
20 30 40 50 60 70 80

2 6 /degree(CuK a)

Fig. 6. X-ray diffraction patterns of 2FeO - SiO, before and
after reduction.
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Fig. 9. Reduction behavior of FeO in CaO - FeO- SiO, with
H, at 1173K.

Table 2. Reaction rate constants k& for reduction of FeO in
2FeO - Si0, and CaO - FeO- SiO, with H, at 1173K.
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