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Microstructure of Iron Dispersing Al,O, Particle Reduced from (Fe,Al),0, by CO-CO, Gaseous

Katsuhiko TAKAHASHI and Masahiro KAWAKAMI

Synopsis

: Carbon monoxide reduction of (Fe,Al),0; was carried out in order to clarify the possibility for ODS to be made by selective reduction of

solid solution. The microstructure of reduction product was observed with XRD, SEM and EDS. The results are summarized as follows.
The precipitate particle of about 100 nm was observed in iron reduced by 97%C0O-3%CO, at 12731373 K and was identified as x’-Al,O;.
On the other hand, the precipitate particle was Fe(Fe,Al),0, of spinel structure by using low reducing potential gas of 80%CO-20%CO,. The

size of their particle was more than 200 nm.

And then, the sequential reduction of (Fe,Al),0; by various CO-CO, ratios at 1273 K was carried out to investigate the structure transfor-

mation of products during CO reduction.

Solid solution of (Fe,Al),0, was reduced to solid solution of Fe,O,(FeOAl,O,). When the iron oxide was reduced to ‘FeO’, the
Fe,0,(Fe0Al,0;) was transformed to ‘FeO’ and Fe(Fe,Al),O, of spinel structure with the irregular shape. The solubility of Al,O; in ‘FeO’
was less than 1%. It seemed that the size of Al,O, particle in reduced iron depends on the that of Fe(Fe,Al),O, particle in FeO, which was af-

fected by reducing potential.

Key words: Fe,05; Al Oy; solid solution; CO reduction; oxide particle dispersion strengthened metal; microstructure of reduced iron.
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Fig. 1. Experimental conditions on the equilibrium dia-
gram of Fe—-C-O system.
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Fig. 2. Change in weight loss of (Fe,Al),0, during reduc-
tion by CO-CO,.
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Fig. 3. Change in lattice parameter of Fe,O, during solid-
state reaction.
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Fig. 4. Relationship between Al,O, content and lattice pa-
rameter of Fe,0,.
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Fig. 5. Reduction curves of (Fe,Al),O, by 97%CO-
3%CO, at 1273 K.
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Fig. 6. Reduction curves of (Fe,Al),O; by 80%CO-
20%CO, at 1273 K.
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Fig. 7. Microstructure of iron layer reduced from
(Fe,Al),0; by 97%C0O-3%CO, at 1273 K.

ARU7A, Fz025 TREKNIZERT 2R MBS SNz,
ZOFER, [EEE 1% AL, IZ &k B IRERNR 2 EILHE F=0.6
TR H6N 2720 T, ThUSOREER T ALO,EEE
DK & & L ITRTAHH & Nz,

Fig. 703, Fig. 5D EEExp. I T/ 5 /2R ILgk % SEMHE
WUZKERTH S, [EVER0%ALO,DEICENR 11X, *
H2E S ThAE BOLBRER L, S HRDBES
BHFIZHEATODONBE SN, TS LT, EE
B 2.5% ALO, DEITLHK T IIEIIRN 2L L, ZORME
1 um LT OSSR S Tz, 5% AL0, B IZIX[H
BTH -7, BILER T O LRI IZ ALO, BV IZ K 5%
BHEBEE THD, BEIRERE LT Ak e 2T
LRMEDRERVE SNz, BEILPR FHBEOVERE S, K
TR S NIE TR O R TSR 2 © 2 ko ahR
7SIk o THEF SRR, Eoekk 70 2 ERIE2 4

Ct&ZEZ26NM5,
3.3 EXHDOFEYOBE
3-3-1 EILEO XRD HllE

[EE & 5% ALO,, IEICIRE 1273K, &EILH AMK TH

233 I



Sk 8@ Tetsu-to-Hagané  Vol. 94 (2008) No. 7

T T T T T
5%A1,0, ?IFE a-Fe
1273K (110) 4(200)
[ ]
» ° lso%coao%co
o, f ° * "‘ ] 2
2 05 o LO%COJO%CO
'3 W\ 2 a‘ 2
e ‘t?"”””“”” o
: 7%CO-3%CO
I Ww 2
Ll g e
I O B U j | N | K_/?IZ.O?
| : lll j . L “.‘ Mla"flz(u)»‘

30 40 50 60 70 80
Diffraction angle(CuKa)/deg.

Fig. 8. X-ray diffraction patterns of iron reduced from
(Fe,Al),0, various CO-CO, at 1273 K.
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Ko Dy, LientioT, EITREQ A, AL,k
WREARET S ¢ EREARTLBREE 4 5,

HEICREEQ ' T, Fe,0, (FeOALO) Iz T IZH %
AP E R HEEOZ & D Fe(Fe, A0, 2T 5 L THh
¥, Fe(Fe,Al),0, DA B 1L, ALY O &K AN IEECHE &
Fe,0,—FeO DAL EFUGEE DB G- & DIRIFET 519, K
EEREHTRIMEPRICHEETH 22 EAHATH 528,
100~500 nm F2FE O Fe(Fe,A),0, R L 72 Z L2 5, Bk
@72 B 1 % AP DEIRNIEEHLEGERE L R A & W &
Bbhd, &510, BICH AR K Ol &R
ZUTBIEhbEAT, BEDIETLAT V¥ v LIk
L, IhE BiF3Z 8Tk DMl ALOK T %# T H ©
EDWREMAET LT B,



4. B8

BIREILEO RO KRE 2 B 1 IZ(Fe,A1),0,D
CO-CO,BITLHIT\VY, YUTOREEE -,

BohENHN 11, ALO,EBIZED 1umITOM
M ARIICETLEBREREL 22, EITAH A
97%CO-3%CO, TH/=EILFKITIE, 100nmFEE D «'-ALO,
ML, ODSOAERFE L THET 8D TH -7z,
S ALO, D K4 1%, FeO % TDEIE T Fe(Fe,Al),0, & L
THEBL, ZOMHIREEBISETTE T D ALO, DRI F1E - B
WICHEABXIZ Lz, BT 2D COREDHMIZELD,
B HOREF 23 Fe(Fe, Al),O i ZBL LIEARIL L =2 &2 5, #F
HORE T 2T L3 5 7200121, BILRT Vv v L& EiT 5
ZEHBETH 7,

RIS, ERICBHEW IS SR E LR E
K (BUE  BEPRE ), KREERICHBELRLET,
72, ZOMEO—EIZBBEINRI A RO R R SR E
ko TT o722 L AR L TEHN =L ET,

(Fe,AD,0, 7 5 CO-CO, TREIT & 7z AL O, 5Bk O M
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