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Abstract: The reduction behavior of Brazilian iron ore powder was studied in a pressurized visible fluid-
ized bed.It was found out that the metallization rate was increased by increasing the pressure properly and
the fluidization state improved by adding carbon powder.In order to further optimize the effects of reduc—
tion time reduction pressure linear velocity of reduction gas reduction temperature carbon content and
particle size on the reduction of Brazilian mineral powder six factors and three levels orthogonal experi—
ment method were used to test the bond ratio and metallization rate of Brazilian mineral powder samples
after reduction. Experiments resultsindicated that different reduction conditions had different effects on the
reduction of Brazilian mineral powder.Optimum reduction temperature of Brazilian ore powder by pure hy-
drogen was 923 ~1 023 K the linear velocity of reduction gas was 0.6 m/s the reduction time was 30~50
min the reduction pressure was 0.25 MPa the content of carbon powder was 2% ~ 6% ( accounting for the
quality of ore powder) and the particle size of carbon powder was 4~7 pum.
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Table 1 Main chemical compositions of
8 Brazilian mineral powder %
TFe FeO CaO MgO  SiO, P MnO Al 0O,
9-11
© 52.31 0.88 0.16 <0.05 22.15 0.043 0.195 0.88
N N 2
N Table 2 Chemical compositions of coke powder %
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Table 3 Pre experiment schemes and results
/MPa /pm /% /% 1%
1 0.4 0 0 85.00 18.35
2 0.4 48~175 4 81.13 9.43
3 0.1 0 0 82.56 19.21
4 0.1 48~75 4 78.63 10.30
1023 K. 0.6 m/s 4 4% | 48~75 pm
1 2 0.4 MPa 0.1 MPa
0.4 MPa 4% | 2.5 0.87 o
48~75 um 8.92
3.87 o
; 4
3
4% 48~75 pm
8.91
3.93 °
1023 K. 0.6 m/s : . N N
1 3 . A.B.C,
0.4 MPa 0.1 MPa D.E.F ( 4)
0.86 2.44 ; 2 56
4
Table 4 Level of each factor
/K /(mes") /min /MPa /um 1%
AL A, A B, B, B, C, G G D, D, D E, E, E, F, F, F,
923 1023 1123 0.4 0.6 0.8 30 50 70 0.1 025 04 4-7 48-75 150-180 2 4 6
20 g N o o
873 K 6.7
0.3~0.5 m/s N, 10 min
A,B,C,D,FE, 1023 K. 0.
H, 6 m/s, 70 min 0.25 MPa,
o 2% . 4~7 mm
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F,AE,B,D,C, 0.6 m/s. 0.25 MPa. 30
6% . 973 K. 4~T7 pm, min 0
5
Table 5 Orthogonal test scheme and results
/ / / / /
K (me+s™h) min MPa pm 1% % %
1 A, B, C, D, E, F, 65.13 13.48
2 Ay B, G D, E, F, 59.72 10.70
3 A, B, C, D, E, F, 57.96 6.54
4 A B, C, D, E, F, 70.42 7.86
5 A B, C, D, E, F, 72.88 8.78
6 A, B, C, D, E, F, 76.94 11.78
7 A, B, C, D, E, F, 67.69 15.65
8 Ay B; (OF D, E, F, 65.11 10.90
9 A, B, C, D, E, F, 69.47 11.47
10 Ay B, G, D, E, F, 83.96 8.03
11 A, B, C, D, E, F, 75.78 6.41
12 A, B, C, D, E, F, 81.06 22.32
13 A, B, C, D, E, F, 84.35 12.06
14 A, B, C, D, E, F, 88.54 10.70
15 A, B, Cs D, E, F, 84.19 11.26
16 Ay B; G D, E, F, 79.56 7.03
17 Ay B, G D, E, Iy 82.09 11.08
18 A, B, C, D, E, F, 87.61 17.57
19 Ay B, G, D, E, F, 84.72 13.38
20 A, B, C, D, E, F, 83.75 18.83
21 A, B, C, D, E, F, 84.46 16.14
2 A, B, C, D, E, F, 82.68 13.45
23 A, B, C, D, E, F, 81.38 15.33
24 A, B, of D, E, F, 79.58 20.49
25 As B; G, D, E, Iy 84.08 5.13
26 A, B, C, D, E, F, 85.74 29.72
27 As B, G, D, Es Fy 80.41 18.44
6 o
Table 6 Analysis results of metallization rate k
A B C D E F 2,
K, 605.32 676.54 675.71 690.12 702.59 706.97 o
K, 747.14  720.96  T711.27 722.43  694.99 690.03
K, 746.80 701.76  712.28 686.71 701.68 702.26
ky 67.26  75.17  75.08  76.68  78.07  78.55 A( ):
ky 83.02 80.11 79.03 80.27 77.22 76.67
ks 82.98 77.97 79.14 76.30 77.96 78.03
R 15.72 4.94 3.95 3.59 0.84 1.88
ABCDFE .
AZBZC_%DZFIE‘I 20
' K; i vk =
K;/s s s=09, R
R=
Fps ~kin R . . L !
2 923~1 023 Ko,
B( ):
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o 2 Table 7 Analysis results of bond ratio
A B C D E F
0.6 m/s, K1 97.16  115.67 115.67 118.03 96.07 152.02
ol ): 2 K, 106.46  111.71  118.47 11245 122.45 112.57
] K, 150.91 126,99 120.39 124.05 136.01 89.94
50 min
k, 10.80  12.85  12.85  13.11 10.67  16.89
50 min ky 11.83  12.41 13.16 12,49  13.61 1251
9 ks 16,77  14.11  13.38  13.78  15.11  9.99
_ ’ R 597 170 052 129 444 6.90
50 min, FAEBDC
F3AIE]BZDZCI
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Fig.2 Relationship between metallization rate and adhesion ratio at different factor levels
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2)
0 : 1023 K.
1 3, 0.6 m/s, 70 min 0.25 MPa,
2% ~6% . 2% . 4 ~7 mm
: 923~1 ;
023 K 0.6 m/s 30 : 6% .
~50 min 0.25 MPa 973 K, 4~7 pm,
4~T7 pm 2% ~ 6% 0.6 m/s, 0.25 MPa. 30 min
4 3)
1) : 923 ~1 023 K 0.6
m/s 30 ~50 min 0.25
: MPa 4~7 pm
2% ~6% o
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