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a) Fez0; pellet at 1100°C in Hj, 5 min. 80% reduced.

b) A same reduced pellet after heating at 1400°C in
Ar gas 5 min.

c) FA same reduced pellet after heating at 1400°C in
Ar -gas 15 min..

Photo. 4. The formed shell of heating pellet.
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Reduction of Iron Ores by Carbon

Monoxide at Lower Temperatures.

Dr. Shin-ichi Konvo, Ryutaro MaTsumoTo,
Isamu Tacucur and Hideo SAKURAL
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3Fes03-+ COT==22F €304+ COsg -+ -eeeeereenes (1)
Fe304+ CO=23Fe0+COy +ovrreveeeernnenn (2)
FeO+CO=2Fe+COg sereeevecriinecaannna (3)
3Fe0+5CO==2Fe;C+4C0;z -+ ereeeereennn(4)
3Fe+2COﬁFe3C+C02........:............(5)
FeO+FesCq=24Fe+CO -ooevvmnimnninnnnnnn (6)
2C0Z==2C+COy werrerrerrerssmennrniininiciannn (7))
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[m: ShEERE(2)]

(CO)r & (CO2)r DEFEF I X EREEDDH S
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OERE 5% b ORILEI X b Rwic. Eli—BRi
 RERIBEHBRTOMBL, V£ T4 LTHEEUIT
ORERUI. MR 99°3% Mk, HET2MHORT
WBKE, B3R, REBIATH5.

JZ SR % 350, 400, 450, 500, 550, 600, 700°C
L, (CO)r, (CO)p, (CO)r DEEZEMLEREBDN
?%ﬁi?)‘%ﬁ'ﬁﬁﬂﬁbﬁ%%% Fig 1, 2, ,3 CARY .
Fig. 1R & 5 C—BLRFC & 5 HILA OBILIXK
ErnrweksBintEL { Biss . Fig. 2, 3 & Fig. 1
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Fig. 1. Temperature dependence of (CO)r, totak
corbon monoxide consumed.
sample : Brazil, sample size : 65~100
mesh, sample weight : 30 g, CO flow
rate :0°0833 mol/min.
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Fig. 2. Temperature dependenceof (CO)p, .
carbon monoxide consumed for .
carbon deposition reaction.
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Fig. 3. Temperature dependence of (CO)pg,
carbon monoxide consumed = for
reduction.
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Fig. 4. Temperature dependence and relation- R S
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HE® (CO)p, (CO)z EEZLIMI Fig. 4 wko
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%505 @ (CO)p & FIGBIR% 10 4, 50 5D (CO)r
ORELEMLERL 2. Fig. 4 X b, RIGEKE 50 5
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50 @ (CO)p WBRBARMEERL, RIBFHIISK LD
THRU IZRB A AP BLCHEEN 2RO S, S
PEEL TV C EMBHBAL .

RERHRIGCH LU TERL 12&BEy ML 35 C
LR TV AY., HE, T rE, HUSEEE
BUTSSRRFBIFBLU V. AU T BRE
TRZNBFEZEUL BOMEREBTKERTGL 2R
B FERT S ERD TREPRT L. BILREDTE
RUIZEESEHME &5 T ESBSR X Y IIK
BURIr 21337 C, REBEWLT Fig. 2 0k 51K
B EEE RTINSV, ERU ITEBHS 2 2 v
24 Moz, REBBELZECI Y AREEMINT
WGBSR ERBRE & WO BR 2 LR
DLEINEHIBEHETE 2 PHEMEIAHTH 3.

B b HUSMODHEER 225 L LT Table | WiRTY.
FEhi@ M.Fe BAKRBLEIOTRDIZ. BREE & 4
VAEAMREDBLBECOVTEREIN TV W. &
rr@stEiz M. Fe/T.Fe t UTKD BT ORDHIC

az 04 06 a8 1.0
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Fig. 5. Relationship between (CO)p and (CO)z
figures : reaction time(min)
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‘M ETEBNI (CO)p, (COr % EELTWVD
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7. CEEASDEETLHFRNEZEFEO—RIKREZE
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Stelling HD WA IN TV A HRTEBELE 2D H
U, BEESR (000°C M k) Tl , BROBRMLE
ERBTHAECHHL TCOWAIREE ZRIGE® TRER
TRFEWS. COBEE (BEESRTEET) O
BRI T 5 i3 BB (RREB¥ET) O
(CO)p, (CO)r MwiE> ED(12)RMARILL TV IgY
Lo,
1/2(CO)Y p+ (CO) g >m(CO) g +=+++++++=--(12)

BEELIZT 9 o vggha Ttk (CO)rr=0°01877moi]
Fig. 2, 3 OEREE» 5> (CO)p £(CO)r DBEEZ
MR35 & Fig. 5 $abhns. (12)0%E2HTCE
T 3 RIGHEE O AP b A#1id Phonix Rheinrohr g0
AL TS 530°C fHEH5 @V, %72 400~450°
C fF5F & 600~700°C {458 TIRARED TV, E—HKED
FREEBE» L TIBTOEARME BB THEbN
5DRFEFEL WRRFEGZOTERLE, ERERE

INIBES A LB OBMH C S HMOBENEEL VL Table 2. Reduction by two-step system.
REE L BRVWEEIRZ B3V, ZiefiRERE (T.C) K

o e e b . ‘ Temp. (°C)] R.R. (¢ R.R. (¢

B TURERNE TS, RS ORSEE s Tronore | onPy OO KR 0| Bt sved)
Table 1. Chemical analyses of reduced ores. Brazil 450 76%6 99+3
RR Venezuela 530 425 97°4
Temp. | T. Fe | M.Fe | 'ge/ |T.c ()  Venezuela 600 434 94°4

o . . . .

(€%) (%) (%) | T.Fe, %) Venezuela 700 707 97°8
400 80°3 50°2 62°5 6°5 [1st step reaction] sample size: 65~100 mesh,
450 751 52°5 99°9 12°1 sample weight: 30 g, reaction time : 60 min.,
500 556 17°4 31°3 296 CO flow rate : 0°0833 mol/min. .
550 485 77 1579 35°6. [2nd. step reaction] reaction temp. : 900°C, reac-
e0o 65:2 2272 33°5 2074 tion ‘time : 30 min., Ar flow rate : 0°008 mol/
700 850 | B55°5 61°8 41 on . - : 0

min.
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