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Effect of Pre-reduction on the Reduction of Hematite Powder

by H,-H,O Mixtures

Yoshio NAKANO, Masaru IsumA, and Takashi SHIRAI

Synopsis:

The effect of pre-reduction of sintered hematite powder on the subsequent reduction to iron was in—
vestigated. Both the pre-reduction and the subsequent reduction were carried out at 900°C, but the ratio

of the partial pressures, fu,/fu,0, in the reducing gas mixtures changed very widely.
When the hematite powder was pre-reduced to magnetite, the rate of the subsequent reduction from

magnetite to wustite as well as that from wustite to iron was retarded significantly.

And topochemical

progress of iron—-wustite interface could be observed as in the case of the reduction of original hematite

without pre-reduction.

By pre-reducing the hematite powder to wustite, the subsequent reduction proceeded much faster than

the reduction of hematite without pre-reduction, especially when the concentration of hydrogen was much

higher than that of water vapor.

Under such conditions, the reduction from wustite to iron progressed

nontopochemically. As the concentration of water vapor became high, however, the reduction began to

progress rather topochemically.

By plotting the rate of reduction from wustite to iron against the ratio of hydrogen to water—vapor

concentrations, it was found that the equilibrium between wustite and iron shifted apparently to the side

of high concentration of hydrogen by such pre-reduction.
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3) Four-way valve 6) Guartz tube “ Thermocouple

Fig. 1. Outline of experimental apparatus.
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Fig. 2. Effect of pre-reduction to magnetite or
wustite on the subsequent reduction to
i[‘OI], PHZO/ (PH2+PH20) =0.0152.
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Fig. 3. Effect of pre-reduction to magnetite or
wustite on the subsequent reduction to
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Fig. 4. Effect of pre-reduction to magnetite or
wustite on the subsequent reduction to
iron, Pu,o/ (Pu,+ Pu,0) =0.220.
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Fig. 13. Effect of partial pressure of water vapor
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der, when reduced directly to iron.

WhHH, KERGENSF0.3 %% 5 LiEmEE T A
T LTWA. ok, R CHE Lic@mEE I i

LT, SEOEBMKIFICL2>THEE LR TTERED A K
EXLGEEXTRLTVWSD, Zhid4gEF R Lic~ex 1 b
BB LB CAH L2 4 PREO®REe » MR
DT WBHTIDT, RHIRICTR LIcREEDERICE LS
MR F2EVBICEE, KE-KELAF 2% EBI D K
XSO CERLT D HEC L2 TASEOREZETL LIS
Zicdh, Fig. 13 WRLAEFUELEESLHFOLND T
LEERLTHD.

—7%, Xmi=0.11 o= 5344 bETTHiEBETEZTS
ofggx, Fig. 14 WRT X5, SrdE EL
S LBbhTWwWaiER»D T, Fig. 13 KR oh
Fo X D AKEKRSENF0.3 2 L SCHbNLAR
BIORTCEEOERTRRESAT HA»D  Pu,of (Pu,+
Pu,0) =0.3 H72 O BPEHEMMTH D00 L 5 72K
KT E#EWTW5.

Fig. 15, Fig. 16 cixxhLh Xu=0.25 oo x4 4
b (Fep800), Xu1=0.30 @ 2% 4  (Fep.e50) £T
FERICE T DICEEI DWW T ERE2R LU D5,
Fig. 15 O@uEE & AKERHE L OB~ 74 2 4

-1
c)
N

2

. dX,/dt10 (se

—

Reduction rate

0

F2304_’ Fe
T=900"C
@) T T
\ See Fig.13 for
‘§-——1 legend 4
\_%\\
0 \
2 /ae"ﬁ
0 01 02 03 04

Ruo! (R + Pio ) (=)

Fig. 14. Effect of partial pressure of water vapor
on the reduction rate of pre-reduced
magnetite, when reduced subsequently
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on the reduction rate of pre-reduced
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wustite, Fey 00O, when reduced subse-
quently to iron.
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Photo. 1. Sectional views after partial reduction
of hematite powder, when reduced
directly by the mixture of (a) Py,o/
(Pu,+ Pu,0) =0.0152 and of (b) Py,o/
(Pyg,+ Py,o) =0.293.

Photo. 2. "Sectional views after partial reduction

of pre-reduced magnetite, when reduced
subsequently by the mixture of (a)
Py,0/ (Pu,+ Pu,0) =0.0152 and of (b)
Py,o0/ (Pu,+ Pu,o) =0.293.
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Photo. 3. Sectional views after partial reduction
of pre-reduced wustite, Fe, 530, when
reduced subsegently by the mixture of
(a) Pu,of (Pu,+ Pu,0) =0.0152 and of

Photo. 4. Sectional views after partial reduction
of pre-reduced wustite, Fey 40, when
reduced subsequently by the mixture of
@) Pu,o/ (Pu,+ Pu,0) =0.0152 and of
(b) Pu,o0/(Pu,+ Pu,0) =0.293.
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