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Abstract: An imported specularite concentrate has an iron grade of more than 65% stable output low harmful
impurities and high cost performance. If it can be used in large quantities it can alleviate the pressure of shortage of
high—quality iron powder. For this reason the common sintering ore blending scheme is used in China’s iron and steel
enterprises to carry out the research on the ore blending and metallurgical performance research of the ore. The results
show that in the conventional ore blending scheme the specularite concentrates is blended with 10% ~26% and the
sintering performance and metallurgical properties are good; when the refined powder replaces 10% of the same type of
commonly used imported refined powder the sintering machine utilization factor is greatly increased from 1.37
t/(m>*h) to 1.47 t/(m’**h) and the drum strength is increased from 62. 67% to 63.47% ; when the refined powder
is blended with 26% to replace imported refined powder and a certain coarse powder from Brazil its utilization factor
remains basically unchanged but the drum strength is greatly increased to about 67% which can significantly improve

the strength of sinter. Analysis of the metallurgical properties of the finished sinter with different blends shows that the
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degrees of reduction( RI) and reduction pulverization ( RDI . ;5 ,.) are respectively about 78% and 63% both of

which can meet the demand of blast furnace smelting. In the sintering industry test the production data shows that

adding 10% of the specularite concentrate can greatly reduce the blending ore cost of sintering production and the

production improvement effect of the 450 m” sintering machine is more significant.
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Table 1 Main chemical composition and loss on ignition of the raw materials %0
TFe Si0, Ca0 Al, O, MgO Mn K,0 Na, O S P
T 65.89 2.74 0.058 0.180  0.043 1.490 0.0230 0.015 0.0056 0.0074 0.710
A 65.24 4.59 0.490 0.190 0.450 0.120 0.0079 0.012 0.0045 0.0088 1.550
B 63.34 3.92 1.110  0.890 0.860 0.530 0.0430 0.034 0.1500 0.2000 0.001
C 57.24 5.20 0.140  2.330 0.100 0.770 0.0340 0.033 0.0310 0.0640 8.250
D 60.50 3.37 0.120 2.500 0.090 0.220 0.0170 0.022 0.0200 0.0850 6.100
E 64.50 1.55 0. 100 1.530 0.120 0.110 0.0120 0.015 0.0070 0.0490 3.070
F 61.02 6.97 0. 100 1.500  0.180 0.220 0.0240 0.041 0.0150 0.0240 3.440
G 63.10 6.43 0.310 1.700 0.070  0.038 0.2000 0.038 0.0310 0.0510 0.860
0.25 0.73 31.070  0.003  20.930 — — — 0.0063 0.0053 46.070
0.96 5.39  77.550 0.280  3.830 — — — 0.0940 0.0110 9.220
0.27 1.56  52.550 0.130 1. 500 — — — 0.0097 0.0037 42.310
— 6.63 1.910  3.930  0.810 — — — — — 81. 800
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Table 2  Size distribution of the raw materials %
.0~ .0~ 1.0 ~ .5~ .25 ~ 125 ~ . 074 ~
+6.3 mm 6? 3Omm 5% OOmm 3. OOrnm l(.)OSmm 0(.)505mm (()).25 5mm 0(.) 1275 mm 0074
T 0.00 0.00 0.00 2.10 10. 69 30.33 5.86 48. 44 2.58
A 0.00 0.00 0.00 3.31 8.85 25.18 6.79 53.21 2.66
B 0.00 0.00 0.95 8.87 23.63 35.97 6.36 22.26 1.96
C 19.02 14. 86 23.95 23.83 6.02 6.87 0. 61 3.18 1. 66
D 7.84 11. 68 29.94 19.51 8.26 10. 25 2.41 8.52 1.59
E 16.93 5.09 21.89 12.49 18.22 10. 39 5.79 6.88 2.32
F 18.70 9.39 14. 96 27.13 6.22 5.52 6.47 9.53 2.08
G 5.47 17.25 45.05 24.50 4.21 0.12 0. 63 0.75 2.02
0. 00 0.24 25.30 27.93 13.80 12. 64 3.15 15.33 1.61
0.00 0.00 0.20 41.57 20. 60 17.22 2.11 17.20 1. 10
7.37 2.06 17.31 40. 80 11.65 12.35 2.44 4.53 1.49
0.56 3.31 8.09 22.42 20. 28 19.92 4.09 20. 51 0.82
3
Table 3 The surface properties of iron ore
1% /% /(geem ™) /(geem™)
T 1.54 8.51 0.22 2.65 4.81
0.96 11. 66 0.09 2.57 4.96
T XRD N 4 T ( )
1 4.5 . 1 4.5 Table 4 The mineral composition of T iron
T ( ore concentrate %
) - ;
89.6% .
2 . 2 : 8.4 30.8 51.6 4.7 1.5 2.8 0.2
T 5 T ( )
Table S The phase analysis of iron of T iron
’ ore concentrate %
w(Fe) 3.69 1.83 0.017 59.03 1.24 0.08
5.60 2.78 0.030 89.59 1.88 0.12
1.2
6 0 1.2
1— ;2— P 3— T A
1 T XRD 5% 10%; 3 2

Fig. 1 XRD patterns of T iron ore concentrate 5% E; 4
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Fig.2 Specularite embedded state in samples
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Table 6 Blending scheme of the test %
T A B C D F G
0 10 7 28 22 14 13 6
1 5 5 7 28 22 14 13 6
2 10 — 7 28 22 14 13 6
3 15 — 7 28 22 9 13 6
4 20 — 5 28 22 6 13 6
5 26 — 5 28 22 — 13 6
E B; 5 26% (RDI 5 s.) 0 300+
T A\ E. 450 m*
1.3
N N N N )
600 mm x I 400 mm 30 2.1
r/min 3.5 min; 6
1.5 min 6 kPa 0.95 ~1.05
(1100 +50) C; 185 mm x 700
mm 12 kPa 30
mm 700 mm; 5 min 7 o
5 kPa, ISO 3271—1975. 7 A
GB 13242—2017. GB 13241—2017 T o T
N (RID) 10% 1.47
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t/( m*+h) T 5 26% T Al
A o E .
3 2 5%
E 24.29 mm/min 62. 67% 67.47% . E
1.56 t/( m’+h) T
T . .
7

Table 7 The optimum parameter and optimized techmical indexes of different schemes

/ / / / /
% % ( mmemin ") % (tem?+h™")  ( +6.3 mm) /% /(kget™")
3.90 7.5 21.94 67.76 1.37 62. 67 60. 39
1 3.80 7.0 22.67 67. 46 1.42 61.73 60. 85
2 3.90 7.0 22.67 69. 03 1.47 63.47 62.22
3 3.90 7.5 24.29 68. 38 1.56 61.73 62. 85
4 3.75 7.0 22.30 67.74 1.34 62.93 60. 30
5 3.90 7.5 21.54 69.27 1.36 67.47 60. 66
T 8.9 o 8
; 26% ; S\ P FeO
7% T 9
0 : 5 ~10 mm 35.34%
2.2 1 5~10 mm
6 N 5 ~10 mm
8 ( )
Table 8 Main chemical composition of sinter %
Fe FeO Ca0 Si0, MgO Al, O, S P K,0 MnO Na, O

57.27 7.79 9.20 4.75 1.76 1. 68 0.013  0.072  0.069 0.26 0. 097
1 58.28 6.94 8.58 4.33 1.78 1.62 0.012 0.069 0.074 0.29 0. 140

2 57.21 7.05 9.23 4.93 1.83 1.77 0.011  0.054 0.077 0.31 0.110
3 57. 69 7.93 9.56 4.89 1. 81 1. 84 0.015 0.072  0.055 0.37 0. 093
4 57.34 7.63 9.23 4.80 1.73 1.71 0.016  0.068  0.057 0.40 0. 096
5 57.55 6.54 8. 65 4.97 1.76 1.73 0.013 0.059 0.057 0.43 0. 088
9 ( )
Table 9 Size distribution of sinter %
+40 mm 40 ~25 mm 25 ~16 mm 16 ~10 mm 10 ~5 mm

4.52 17.73 18. 83 23.58 35.34
1 1. 63 11.42 18.37 27.79 40.79
2 1.10 14.27 24.07 29. 58 30. 98
3 4. 80 12.13 21.24 26.53 35.30
4 4. 86 16. 35 22.07 24.59 32.13
5 3.67 23.06 16. 31 21.54 35.42
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Table 10 Metallurgical properties of sinter % ( SFCA) (CaO*FeO+
RI RDI 3 m RDI ;s RDI g5 Si0,) . ( MgO * Fe,05) . (2CaO
79. 14 25.21 65.76 6.20 Si0,) o N 1. 3
1 78.22  21.76 62.19 7.57 5 34% « 31% ~ 36%
2 7768 1613 60.04 9.08 39%
3 78.53 20. 46 66. 29 5.17 °
4 78. 84 22.34 63. 65 6.23 ° 5 2
5 79.95 22.24 63.03 6.63 30%
15-16
11 ( )
Table 11 Mineral composition of sinter %
23 26 34 7 2 2 6
1 22 22 37 8 1 2 8
2 26 25 30 6 1 2 10
3 23 23 36 10 1 2 5
4 21 26 34 9 2 3
5 27 21 39 6 2 1 4
2.4.2 77.68%  60.04%) .
3. 4 o 3. 4
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Fig. 3 Pore structure inside sinter( 50 times reflection)
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Fig. 4 Distribution of calcium ferrite in sinter( 200 times reflection)
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Table 12 The production data of sintering industry

/m? /%

(t*m™><h™")

% Mkgt™)

/ / /

5% C )
300 7% T
13% T

71.75
77.13
77.33

1.39
1.40
1. 40

80.
80.
80.

50 50.23
50 50. 89
50 54.32

691. 60 —
686. 87
679. 84

5% C )
10% T

77. 68
77. 88

450

0.95
1.23

80.
80.

691. 65 —
672.25 16. 39

30 46.35
50 49.75
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