& g 3

$ & 48 Tetsu-to-Hagané Vol. 87 (2001) No. 5

SADERIETICRIFT S0, LU ALO, D

A Az * - A

EE* - AR OIEE”

Effect of SiO, and Al,O, on High Temperature Reduction of Iron Ore

Takayuki MAEDA, Yasuhiro FUKUMOTO and Masakata SHIMIZU

Synopsis : Five kinds of iron ores that had different SiO, and Al,O, content were reduced at temperature range from 1000°C to 1200°C. The effects of

Si0, and AL,O, on the final stage of the reduction with CO gas were studied. The results obtained are summarized as follows:

1) Ores D (0.64mass% SiO,, 0.8 mass% ALO,) and E (0.58 mass% SiO,, 0.6 mass% Al,O;) were reduced faster than Ores A (4.64
mass% Si0,, 2.6 mass% ALO,), B (5.61 mass% SiO,, 2.62 mass% Al,0;) and C (8.46 mass% Si0,, 0.83 mass% AlLO5).

2) Ores A and B were reduced slower than Ore C at 1100°C because the formation rate of 2FeO- Si0, was different among them. The

amount of 2FeO - SiO, phase in Ores A and B was lager than Ore C because the distribution of SiO, particle was different among them. In the

case of Ores A and B, the SiO, particle was distributed inside or at the edge of hematite particle. On the other hand, the large SiO, particle in

Ore C was separated from hematite particle.

3) Ores D and E were reduced to almost 100% reduction degree at 1200°C, but Ores A, B and C were retarded at low reduction degree at

1200°C because of the melting of 2FeQ - SiO, which was formed during reduction.

Key words: iron ore; high temperature reduction; SiO, content; AL,O; content.
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Table 1. Chemical composition of iron ores (mass%).
ron Ores | T.Fe | FeO | CaO | SiOz | AkOs | MgO | CW
A 56.83 | 0.14 | 057 | 464 | 260 | 0.15 | 7.86
B 6244 | 0.14 | 010 | 561 | 262 | 0.14 | 1.43
c 6217 | 0.18 | 0.11 | 846 | 083 | 0.03 | 1.06

D 67.25 | 0.14 | 002 | 064 | 080 | 0.02 | 1.24

E 68.60 | 028 | 0.05 | 0.58 | 0.60 | 0.03 | 0.54
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Fig. 1. X-ray diffraction pattern of iron ores before reduc-
tion.
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Fig. 2. Microstructure of iron ores before reduction.
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Fig. 3. Reduction curves of FeO to Fe with CO gas at
1000°C.
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Fig. 4. Reduction curves of FeO to Fe with CO gas at
1100°C.
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Fig. 5. Reduction curves of FeO to Fe with CO gas at
1200°C.
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Fig. 6. X-ray diffraction pattern of iron ores after reduc-
tion at 1200°C.
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Fig. 7. Microstructure of iron ores after reduction at
1200°C.
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Fig. 8. X-ray diffraction patterns of wustite sample re-
duced from iron ore A.
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Fig. 9. X-ray diffraction patterns of wustite sample re-
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Fig. 11. Microstructure of wustite samples reduced from
iron ore A, B and C kept for 60 min at 1100°C.
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Fig. 12. Microstructure of wustite samples reduced from
iron ore A, B and C kept for 60 min at 1150°C.
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L, E5ICZDOMRAAKE N 2Fe0 - Si0, DA BUHHE
AL, EREBE D VWO THE, /2, lRbO&lEEA
EEFTEVEAD EQOESBTOWETENRIF DT,
2Fe0-SiO, WA L W28 Th 5.

KIZ, 1150°C Ti3gaf A, BORKIDO—EA, 1200°C T
FELAA B CEEITIHBBNERL T ERZ#HN5 7
WIZ, 7 X424 FBD EPMA 73T & 171 - 72,

5.3 EPMASMA

Fig.131Z 2Fe0-Si0, & FeO-ALO, D E & KR % , Fig.14
28R A & BISHTEL 2 BEAOHBO ERMAERETRT,

Fig.13&k 0, &if & & 2Fe0-SiO, 3R FHmE 2 L 5T
HEIZ K & 580 d e h 5 720 FeO- ALO, DI A ISR
AT & - 7272812, FeO-ALO, DD 12 & % 2Fe0-SiO,
DHEEZITTWBREEILONDIN, ZOZELEEEICA
% & FeO ALO,DHE & RFERREIZ X > THMIZKE &
HEWZhnweneELIOoNS, K%, Table 1 5575 K
H1Z, CaO % FiTh A DA 13057 mass%, $LF1 B, COHBAH
13890.1 mass% & LTy d, Ca0id 1200°C TIERL 7290
HADY Z 4 A4 b ilB 0 2Fe0 - Si0, 2B EATAE L T
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Fig. 13. Chemical composition of 2FeO - SiO, and FeO - Al,O; in wustite samples reduced from iron ore A, B and C.
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Fig. 14. Chemical composition of black mineral in wustite

samples reduced from iron ore A and B.
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Fig.14 & 0, $iA AIZFET 5 BEDOMMIT FeO-SiO,-
ALO,—CaOM 6 5 5 AAF R A 7 7T, D2/ KD CaO
EHENZ O, BOBICHEET 2 BRAOMMIIMMTH S
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B AT, LTG0 &R ToRITTHIRIZ RIETIRADR
S G IRRED B A TSR, KK TRUTO
Z Moo,

(1) 1000°C TOEITIZFAD, $i6 A, $L0E, $i4 B, §i
LCONEIDETLAEL BT 5, SAACIKRERIISEA
BRCEDZINDEDLLEWY, HEKEZNSmass% =H L
T3 70, EREEICARTIRBETHE - BRL, £
DEFHHRILE UTEFT 5 - TRILE
M5, Lzd->T, IRGEDEZ WA ADFHEICH
RRIFLEDE, SHAZEZNEHAKDO S KRIZK
BRILBOMNNZEBEDTH S,

(2) WRA % &880 A, $E4G B, $i45 CD 1100°C T
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Y % 2FeO-SiO,DEBRE N RE 5720 ThHbH, T4&b
5, 2FeO-SiO, DA BHE B ARG 77 T b 5 Si0, h it
12123 L T B 8a A R S <, KIZ, IREAAN
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8RB RGN Z 4 PR THIZEA RS A2 A4 b
2o oL 72 K E BIRE A B TIRE L T 2280 C A3 R
L,

(3) IREEPZEIFEAEEETHVEAD, SMLED SR
BITHREZRHFTH 20T/ LT, SiBA, S4B, S C
D 1200°C TORILABIGIZEL 5 DIE, BILORPT
AT % 2Fe0-Si0, &5 K CHREDMFESR Y X 4 4 DR
AFMOHE72DTH 5,
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(4) WA24 PETEILLZABTIZR, REAEA
TWVBHAADHAEIE Y A4 4 b LSHIZ 2Fe0-Si0,,
FeO- ALO, ¥ & UfFeO-Si0,~AL,0,~Ca0 7 5 7% % 4 /%77 R 2
TN, SABDFAIEY R 4 A b LIAHZ 2Fe0-Si0,,
FeO-ALO; % & U FeO-Si0,~ALO, 7 5 75 5 3% X 7 2
A, A COFAIEY X F A b LS 2Fe0- Si0, BER T
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4 FPIAORHIZAERL WV, 20728, #i4AD, EO#ETT
HEA12000C £ TRIFTH H5DIZH LT, A, B, CO#
BEICHE IR ERIC A 21 EEL, 1200°C TRIGICELS & 5,

MbDIZERA, KIRE2EDZICH-DERED T
B THHEE L OO 20 BUNERS — S BB ERE O
LRI BEZIC, BHEEI#HBELERL T,
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