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Effects of CaO and SiO, on the Rate of H, Reduction of Dense Wustite
and the Morphology of Product Iron

Hiroshi NAKAGAWA, Kazuhiro NISHIHARA and Yoeichi ONO

Synopsis :

Effects of CaO and SiO, on the rate of H, reduction of dense wustite were investigated in the tempera-
ture range of 600~1 000°C.

The morphology of product iron by H, reduction is classified into three types; dense iron with coarse
pores, dense iron with few pores, and sponge iron with many fine pores. The reduction rate is closely re-
lated to the morphology of product iron. Difference of morphology of product iron was investigated in
terms of the nucleation of iron, the manner of its growth and the morphology on the cross section of iron
nucleus formed on the surface of wustite in the early stage of reduction.

In the reduction of pure wustite, dense iron with coarse pores was obtained at higher temperature. It
appears that pores in the dense iron layer were produced as a result of difference in specific volume be-
tween iron and wustite and sintering process of iron.

In the reduction of wustite containing CaO, porous iron was produced inside the iron nucleus in the early
stage of reduction at all the temperatures examined. From the observation of iron nuclei, it was suggested
that the presence of CaO in wustite accelerated the chemical reaction between H, and wustite surface.

In the reduction of wustite cotaining Si0,, iron nuclei on the wustite surface were very small and did not
show any further growth. Subsequent reduction occured only with the increase in the number of iron
nuclei. The morphology of product iron layer was sponge iron with many fine pores except for the reduc-
tion at 700°C.

Key words : H, reduction ; reduction rate ; dense wustite ; sponge iron ; morphology of product iron ;
effects of CaO and SiO; ; iron nuclei.
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Fig. 1.

wustite.

Reduction curves for H, reduction of pure
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Photo. 1.
wustite partially reduced by H,.

Micrographs of cross section of pure
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Fig. 2. Reduction curves for H;, reduction of wus-
tite containing 0.5%CaO.

Photo. 2.
containing 0.5%CaO partially reduced by H,.

Micrographs of cross section of wustite
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Fig. 3. Reduction curves for H, reduction of wus-
tite containing 0.5%Si0,.

Photo. 3. Micrographs of cross section of wustite
containing 0.5%Si0, partially reduced by H,.
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Photo. 4. Micrographs of iron produced on the
surface of pure wustite by H, reduction at 600, 800
and 1 000°C.
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Photo. 5. Micrographs showing both the surface
and the cross section of iron produced on the sur-
face of pure wustite by H, reduction at 1 000°C.
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NIMENZ00ERH) ¥H2ET5E, 222508
KR LIED S, £ OR, h o NI OkI% L,
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Photo. 5 ICR OB X ) % “L v ZIRASFEE” #HkT
bhHLEEESNS, ZOKET, KEASFHKOPLEET
DI ZOFEEL TR Z2TWT, RILWFEHR s L
Dobhb, T, LYy AREEK YOBOBOOE
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(SEM £BIE2 C L) 2k, ZLTRINFEHICH
ITLZZIRRETH Y A8 4 MEBREO I CEEE, R
L2 % S BHETH D (Photo. 1a, b, ¢c) T &H 5, RAL
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FORBROZELBERERICE ST, SRATTAKEL
0, MALZAILEBEUCRELRSIERSINLEEZD
f1%. Photo. la, b, ¢ TOXILIEREDE WL, BICIERE
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3+4:2 CaO M7 A% 4 b

Photo. 6 X CaO N~ 2 ¥ A4 K OO NS
MEERTHLH. Mo 274 FOBE LB, &
TREFKL B DIC2o20T, Bid/hE e Z20HKLHE
B3 Ml % A%, Photo. 6a, b @ 1000, 800°C 3&7C
TR 4 FOBE LN TEEMAEL YRS
£ M EORED v — T ThHDH. Photo. 6¢ ? 600°C
BILTREOBEF ML Y 2% {4 b 600°C BTLDO
BELRAPTVS,

Photo. 6. Micrographs of iron produced on the
surface of wustite containing 0.5%CaO by H, re-
duction at 600, 800 and 1 000°C.
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Photo. 7. Micrographs showing both the surface
and the cross section of iron produced on the sur-
face of wustite containing 0.5%CaO by H, reduction
at 1 000°C.
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RO HEE R EoTw <.

KEEEOY 2% 1 /BRI D SEM 5T,
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FALE LT THIFZY 25 4 b, CaO BN 2 %
A FEeDOBZEDLBECGRD SN D Si0, RN
YA A MO, SR IS, HERo
BlEAHEETH /oA, FORKIE 1000, 800°C T

KRR AER O, T -KiREO 600°C T L > X
ROBHBESN, ZOAHIE CaORMY A5 14 + &
DLHWBLEETH O 7.

Utz &ns, BaflicBirs 2y 4 VRET
DA DR & Z O FIHE H7 1) K OB 7 1)~ 0 1 R AFat
BEDBRDERFKOELRET SH Z L5 hot. Ht
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A OEIC X AFECEFHSH»IITHICE, Thb
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FHoOEgET, v 254 MiloEREEKIZ, #HEDOR
JLUEREE B CPAIT 7. S OWTE IR+ < TOEET,
ﬂﬂ&hz94bmﬁm@%%tﬁ&hf«11$/y
B2 DT T, Kuacarauia 5D SELTWB LD
W, AS A MIFEELZ CaO 2%, Hy &7 2% 4 b
FKHOILFA PSR L TWDH I L ERMEL T 7.

5) SiO, I 2 % 4 bk, o 2 FEORE L B
h, BRBITTHY A4 FEHROPHIIIFFIT/NE
<, FILE KK L THOMORABRRBIZHT > AT DR
RIZIBEALRL, BOBEEENEMTH0ATHD /-
A, ABREMOT A5 1 MNEEREHOI X5 1 Mo
KHEKIZ, CaO mMAB OB E L RAPTwie
700°C UL THE S W - AERSOREIMORED Zh

o



BELYAY A0 Hy 12K BBTHEEER CICHERSEOTEREICRIZTT Ca0 & Si0, D 1561

EDBECHEDLIEDOTVEN, BTN DOSKOIAER &
BEREKOBIE 613, HEOECEHH TS D4
fFohzehroi.
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