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Study on the Reducibility of the Iron Ore. (1)
On the Reducibility of the Sinter.

(Reduction Experiments on the Sinters by CO gas.)

Tatsuji Uno, Kenjiro KanBara,

and Seikichi WATANABE

Synopsis;

We have carried out the reduction experiments on the Sinters made by several
domestic iron-works by CO gas at 800°C; and have investigated the reducibility and the
catalytic actions of them. .

The reducibility of Sinter is affected by physical conditions such as porosity, grain
size, etc., and chemical conditions such as chemical cdmponent and structure, etc., In
the present study the reduction phenomena wazs only investigated from the chemical
standpoint so we grinded the sample to a very fine powder to diminish the effect of
physical conditions as possible,

The Sinter made at Kamaishi showed the best reducibility and then followed those
made at Yawata, Hirohata, Kokan and Muroran. However, generally, the reducibilities
of the sinters were not so excellent.

Carbon precipitation does hardly occur during the first one hour of reduction but
suddenly increases after about two hours. This phenomena seems to due to the reduced
metallic iron which is considered to gain a storng catalytic action after have saturated

with carbon.
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Tne Sinter made at Kamaishi showed the highest degree of carbon precipitation
and then followed those made at Muroran, Hirchata, Kokan and Yawata.

Though we could not make out clear the definite relations between the reducibility
and oxidation degree or silica content, it seemed likely that high degree of oxidation

and low content of Si0, each favors the reducibility.
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Table ' 1
| TR % | FeO % | Fe0t% | Si0y % | S0pe 2 | meftiess
s W f 57.98 37.928 ) 40,42 9.63 20.43 32.79
om0 6112 3155 | 5290 10.62 22,71 42.78
]
B 5 59.46 17.16 | 65.89 7.46 93,59 63.34
A % 58.89 16,17 66.19 6,97 93,47 64,82
AU l 58,82 13.28 | 69.29 i 6.98 93.75 70.13
i
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mijf\\?izx WM W m m| W #  om
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10 0.2mg | 0.6mg | 0.8mg 1.4mg | 1.5mg
0 5 1.6 1.9 2.2 3.0
30 1.5 2.0 2.5 3.3 4.1
0 2.1 3.6 4.0 4.7 6.5
50 8.6 6.4 7.0 7.6 8.7
60 4.6 9.0 10.0 11.0 12.0
1200 %.0 28.4 41.2 48.7 51.1
E I - 58.0 720 | 88.4 106.5
20 | 814 89.6 N X N R T X,
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"able 3 m~Fe

A B ~ - " .
T £ Mo 8 (O 5 mooA | % 5]
ok (min) b
10 7.27% 4.57% 7.44% 7.18% ; 18,422
20 ' 14.46 14.30 19.50 21.98 - 32.58
30 18.44 28,97 25.99 32.50 40.55
40 23.07 L 29,90 30,47 41,10 46,93
50 26.49 88.55 34.60 45.75 49,02
60 20.26 86,27 37.10 48.65 51.72
120 38.69 - 44,9283 45,923 53,51 56,76
180 i 41,98 C 48,90 49,32 55.04 57.01
240 1 44,02 52,59 ‘ " 51.95 55.10 57.95
Table 4 Fe
T B . . . ) ) , .
\f«\\t B B 2 ®o g mooA o % vl
0 98,992 24,529 13.85% 10.382% 12.57%
10 29,86 39.01 31.93 82,82 34,90
20 24,55 35.51 25.75 25,87 16.57
30 28,44 27.55 L 20,72 17.02 12.98
40 20,45 21,21 T 9.93 8.52
50 18.01 18.08 14.01 5.75 6.50
60 16,922 15,61 12,34 3,20 5.28
120 11.02 9.94 5.82 1.38 0.62
180 8.21 6.24 2,95 0 0.49
240 - 6.96 4.09 0 0 0.87
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¥ 1 ml=0.005585gr Fe

Fe Fesizdis Total Fe- (m-Fe-+Fe) &, -0C Fel)» Lo
D@ SRR X bt T r sk s & Tables ~9 i d ik %,
Table b s W B & O
IR | m-Fe | Fe Fer | TeO |Fe,0y | “Or |mesEkrdis| 8| & %

min % % % | % % % % %
0 01 928.99| 98.29 i 57.28 | 40.42 | 20.43 0 0
10 7.27 | 29.86 | 20.15 | 38.39 | 928.79 | 17.17 3.6 15.95
20 14.46 | 24.55 | 18.27 | S1.57 | 96.10 | 14.85 5.58 27.31
30 18.14 | 23,44 15,40  50.14 | 22.00 13.30 7.13 34,89
40 23,07 | 20.45 | 13.76 i 26.29 | 10.66 | 11.74 8.69 42,53
50 26,49 | 18.01 | 12.78: 23.16| 18.26 10.53 9.90 48,45
60 30.96 | 16.22 | 10.80 20.85 | 15.43 | 9.26 11,17 54.67

i i
120 38.69 | 11.02 7.57 | 1417 | 10.81 | 6.39 | 14,04 68,72
180 41,931 8.21 7.14 10.55 | 10.20 | 5.40 15.03 73.56
i
9240 44,02 6.96! 6.30  8.95| 9.00 4.60 15.74 77,04
Table 6 8§ %% k% &% &
SIS | mFe | Fer | Few | FeO |Fe:Oy YOm |mlpshz | % %

min % j?éi % % }/0 % ; % %
0 0 % 24,52 | 86.60 | 31.53 52.30 | 92.71 ; 0 0
10 4.57 | 39.01  17.54  50.16 25.06  18.67 4.04 17.78
20 14.80 | 85.51  11.31 | 45.66  16.16  15.00 7.71 33.94
30 23.27 | 27.55 | 10.80 | 85.42 1471 12.28 10.43 45,92
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SO | m-Te | Fer | Fe | 'FeO | FesO; | YOp | ez | & 70 2
min 2% % % % % % % %
40 29.90 | 21.21 10,01 | 27.27 | 14.30 | 10.35 12,86 54.04
50 83.55 | 18.08 | 9.49 | 23.25 |- 13.56 | 9.24 18.47 59.31
60 86.27 | 15.61 | 9.24 20,07 | 13.20 | 8,42 14.29 62.92
120 44.28 1 9,94 6.95 12,78 | 9.93 | 5.84 16.89 74.37
180 48.20 1 6.24 . 6.68  8.02| 9.54: 4.64 18.07 79.56
240 52.59 | 4.00 | 44d 525 | T80 4,92 18.49 81.41
Table 7 i M0 M & 4%
BT | m-Fe | TFer | Fe | FeO | FesO, | YO0 | Wiz | 8@ 56 &
min % | % % % % % % %
0 0} 18.35| 46.11 | 17.16 | 65.89 | 28.59 0 0
10 7.44 | 81,931 20,09 41.06 | 28.70 | 17.74 5.85 24.79
20 19.50 | 25.75 | 14.21 | 83.11 | 20.30 | 13.45 10.14 42,97
30 25.99 | 20.72 | 12.75 | 26.64 | 18.21 | 11.38 12.21 51.75
40 30.47 | 17.43 | 11.56 | 22.41 | 16.51 1 9.98 18.61 57.69
50 34.60 | 14.01 | 10.85 18,01 | 15.50 | 8.65 14.94 63.33
60 37.10'1 12,34 10.02 | 15.86 | 14.81 | 7.8l 15.78 66.88
120 45.23 | 5.82 | 8.1 | 748 12,001 5.26 18.83 77.70
180 49.82 | 2,25 7.80 | 2.89| 11.27 | 4.02 19.57 82.95
240 51.95 0, 7.51 0 10.73, 3.18 20,41 86.51

L

IR | m-Fe | Few | Fe- FeO |FeqOs | SO | fesibnzidgs | | 7 2
min % 2% % % % % % %
0 0| 10.831 48.40| 18.28 | 69.20 | 923.75 0 0
10 7.18 | 82.82 | 18.82 | 42.20 | 26.80 | 17.45 6.80 2,52
20 21,28 25.87 11.67 33.26 16,67 12,39 11.38 47.83
30 32.50 | 17.021 9.30| 21.88| 13.28| 8.84 14.91 62.73
40 41,10 | 9.93 79 1276 1 11,18 6.17 17.58 74.02
50 45.75 | 5.7 32 7.89 1 10.46 | 4.77 18.98 79.91
60 48,65 3.20 6,97 4,11 9,96 3.90 19.85 83.57
120 53.51 1.38 3.98 1.77 5.61 2.07 21.68 91,28
180 55.04 0| 3.78 0| 5.40] 1.62 99,13 93.17
240 55.10 3.72 0| 5.3 1.59 92.16 93.30
Table 9 4 O B # o
O | mFe | Few | Fer | FeO | FesOy | SOum |mesiik | @ 7o #
min % % % % % | % - ‘ %. %
0 0] 12,57 46.821 16.17 | 66.10| 93.47 0 0

10

10.77

44,62

15.39

38,04
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BT m~Fe Fe Fe- FeO | Fe:0; | X0p | pritndsd 8B U

min % % % % % % % %

20 32.58 | 16.57 9.73 1 21.80 | 13.90 [ 8.90 14.57 62,07

30 40.55 12.98 5.56 | 16.69 7.66 6.01 17,46 74.5¢

40 46,23 8,52 4.14 1 10.95 5.91 4.20 19,27 82.10

50 49,02 6.50 3.87 8.86 4.70 3.19 20,28 £6.40

60 51.72 5.23 1.94 6.73 2.77 2.33 21.14 90,07

120 56.76 0.62 1.51 0.€0 2.16 0.83 22,64 96.46

180 57.01 0.49 1.39 0.62 1.98 S 0.72 22,75 96.93

240 57.25 0.87 1.27 0.48 1.81 0.65 22,82 97.23
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ToE R jakE 3 2 & Table 10, Fig Moin { 7 b #ERT0G 4

FIBSREERDSH b X SR TN B, 85, SRESRSRO NI It 0T 5o
Table 10

]
e = 54 & B R i AN o & xi

FUN R (min). : -
10 - TR 17.78% | 24.79% 26,5292 58,042
20 97.31 33,04 42,97 47.83 62.07
30 34.89 45.92 51.75 62.73 74:39
40 42.53 54.04 57.69 74.02 $2.10
50 48.45 59.31 63.33 79.91 §6.40
60 54.67 62.92 66.88 83.57 $0.07
120 68.72 74.37 77.70 91.98 96.46
160 73.56 79.56 82.95 93.17 96.95
240 77.04 81.41 86.51 98.50 97.95

BEERETR B R O BER T

g

TrE w R 3 & Figlh oot ok 2,

RWC—ERTTANCIE T 2w B3 2k Tablell, Figlww7&3md ¢H %,
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235

Table 11
\\\\a\\ﬂ} % W W e U N i s yal
BE BT T B R S
602z ; 78 min 1 51 min 43min 28min | 19min
709 ] 185 | 90 73 87 l 29
e\ t — 1 190 140 50 G
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Table 12

s M@ W |lm o m|® mI|A W

WAL e (20D ! 32.79 49.78 63.54 64.82 70.13
3 9E A (%) 1 77.0 81.41 86.51 97.23 92.88

=

Kic 4 EFBRTBERC B 2RI - Si0, &/ L oMitad Tablel3, Figl8 i & b Si0,
OFAIRBIC L X BT L T S0, D4 WE EPEETIE I Do Tn 2, BHFRo SI0, 3
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Fayallite % T L T 26 E V5RHEETOIGE D3, B OB eghss i Si0, 80k
D RREAL TwAEEe T C U R R TR A D B bEips FeOwc i T s MLk TeO

3:52()2?1>4/i}ll L .’LF@O':I/S?,O j&i Jk\/; A{bﬁ[‘]i’)a?) b, IJ_’!@L!J cj F"(/)kkﬂ AlEET 0)'@' r]@/u
LABEDT w4,

Table 13
EE AR I R N
S0, (2 6.37 69‘% 7.96 f 9.63 10.62
3 OE A (%) 97.28 92.88 86.51 1 77.04 81.41

B4 S R > BRI v T, 800°CIe S5 T COW X AT TR & A Wk o dm & R 4%
7o

1) BRPF; SSETREATE 1N S CETINAIE = 4 S & F 216 X b S aicic D
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