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Study on the Reduction of Iron Oxide Powder

Synopsis:
This study is related to the solid-gas reaction.

Akimitsu OKURA

The focus is placed on the relationship between specific

surface area and the deposition of carbon in CO, CO, gas atmosphere, and the mechanism of sintering

process of reduction powders is also studied.
The results are as follows.

1) Change of specific suface area of reduced powders is dependent on the reduction temperature.

2) The rate of deposition of carbon on the powder reduced at low temperature (500°C, 600°C) is larger
than that reduced at high temperature (800°C, 900°C).

3) The correlation between the weight of deposite carbon and the specific suface area is found.

4)

The sirtering of reduced powder proceeds through fiber material of 2~5 g in length.

(Received March 8, 1973)
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Fig. 1. Schematic sketch of the surface area mesu-

rement apparatus.
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Fig. 2. Relation between degree of reduction and
specific surface area of 40~60 mesh iron ore.
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Fig. 3. Relation between degree of reduction and
specific surface area of 60~100 mesh
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Fig. 4. Change of specific surface area with
reduction.

e ERIRIK 500°C, 600°C, 700°C o T
1, BIOETC X2 THE D RBRAELE RSV
800°C ~900°C iR EHIFIZ S\ TIRAEEZT(LET L
TWb.

Fig. 313 60~100mesh g% HMH LBHE0HE
T, 40mesh~60mesh iz i L, KIEE 600°C, 700°C
800°C DHIFI F W T X LIRS LELEZRLTWS Z
bbb,

60~ 100mesh O g % &R E CTIBLIESE R TR L
HIE L, RGFAORIRE BT DRITHRD LLREH* H
EL, ¥ ORBECE F5E2%E LRTRL b0
Fig. 4 Th%. #IETRLAMSSETIC X>TEILL
KHEEEREED L TW5. BILOER 600°C~700°C
OEHEATREINUTORED & EX LRKELELE TR
19, ELIRE® EJTHELRIE 700°C Digs L
BEAERLCTHDI. '

2.4 E =& .

_RU vy FOBTGEBRIC KT B ILRICE T5EO

ER X5 LBELBEY—FC L, TOREOEHED



WA ORTICET 5% 171

pore
Q
N

T

Q
(@]
T

(ccr/g)

Q Q

3 )

2 8
T

Q

Q

n
T

Accumulation volum of micro

' T
(o] 0 10
Radius of micro pore ()

o
(@)
@]

Fig. 5. The distribution of micro pore at each
components.
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Fig. 6. Relation between degree of reduction %, and

the weight of deposition carbon at 500°C.

3r o 500°C
o600 -
s 700 -
= 800 -
x 900 ¢«

Carbon weight (g)

15 30 45 60
Reaction time (min)

Fig. 7. Relation between reaction time and the
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Fig. 10. X-ray diffraction patterns of reduced iron.
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Fig. 11. Relation between reduction time and degree of reduction by CO gas.
(It was reduced from Fe,O; to FeO by the mixed gas of CO/CQ,=50/50 and
then from FeO to Fe by CO gas only.)
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Fig. 12. The diagram on the weight of deposite
carbon, reaction time and the finished
reaction at each temperature.
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Photo. 2. SEM structure of reduced powder

suface. X200

(a2) SEM structure of reduced powder (b) SEM structure of reduced powder (c) SEM structure of reduced powder
surface with fixed bed reduction surface with flidized bed redu- surface with fixed bed reduction
by CO gas at 700°C. x 2000 ction by H, gas at 700°C. by CO gas at 800°C. x 2000
X 2000

(d) SEM structure of reduced powder (e) SEM stuucture of reduced powder (f) SEM structure of reuced powder

surface with flidiged bed redu- surface with flidized bed redu- surfacefwith flidized bed redu
ction by Hj gas at 800°C. ction by H, gas at 1190°C. ction by H, gas 1190°C.
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Photo. 3. SEM structure of reduced powder.
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[ERE) EXAkT HBEREM
(1) Bxep (Tig. 1) wiMeEbd
(2) Carbon deposit IZ X 2ELOBEEIXE 25 5
< %P

(3) #HmEHf L Carbon deposit Bz B+ 2 & 5 5
2%, 100% & 50% EEAFE—HEIZDS v
ZEPLEBEHTRVTDBEWS T & TCIX
AL/

(BZE]

(1) zzoCcoBETrRiE dR/dt TEDLXNLFD
FRAZLDL, HEERECHLTDIZFODEBIEL T
L5DCF—FHETEDLLA.

(2) Carbon depositon DEHEE XD X SiICE R T
WEHEDTHEOCEBITSWTERELTVWEWY. Thbb

Fe*4+2CO—Fe*+C+CO,
tEz25.

(3) REWHESRIEER 100% iEv5 D &, 50%F
FEFobolTF—BLizosWwBERE LT, 100%
DRIGEOFRBIT DWW TS WE LT, 50%0 %
DIZO2WTBRDB &, HROMILWHERLEREANRICE
ETH5OTEEMCEEL A CORET G % TS +,
DA CO; REFPFHMMICE L, EEABIEE
LChHERIGIEET L. Lo 2o CO/CO,
DEEPRENEBER2EETHEVES., 20X 5HE
ANFHR-BR-KEFOFHEHHTHLP B L L, FeO+
COE=2Fe+CO, #fl, 77— V7 —AFE@EEorists
ko CO/CO, 2FH T 5B 41T 1002 X F—8 iz
DB EBEZILND.

— 10 —



