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Influence of w( SiO,) on pellets with high ratio of hematite

YT Lujie' PENG Daosheng® HUANG Dailiang'
( 1. Baosteel Zhanjiang Tron & Steel Co. Ltd. Zhanjiang 524072 Guangdong China; 2. Research and Development Center
of Wuhan Tron and Steel Co. Ltd. Baosteel Central Research Institute Wuhan 430000 Hubei China)

Abstract: In order to ensure the fluidity of blast furnace slag in Baoshan base reduce the incorporation amount of blast
furnace silica rationally utilize low-ron and high-silica hematite resources and reduce the cost of pellet raw material the
method of producing acid pellets with high—ratio low-iron and high-silica hematite is explored so as to stabilize the blast
furnace smelting process and broaden the source of pellets raw material. This method adopts the raw material structure of
high—ratio hematite is used to research the effect of w( SiO,) on the performance of pellets by changing it. The results show
that with the increase of w( Si0,) it is beneficial to improve the falling strength of the fresh pellet but the bursting
temperature is decreased. Appropriately increasing w( SiO,) is conducive to the roasting performance reduction and soft
melting performance of pellets but when it exceeds 7% the strength of roasted pellets is decreased and the reduction
expansion rate of pellets is higher than 20% . With the increase of w( Si0,) the degree of interconnection of hematite crystals
in the pellet phase is increased and the frequency of quartz and vitreous occurrence is increased. On the basis of the results
of laboratory research industrial experiments are carried out to produce acidic pellets with w( SiO,) of 4.0%~6.0% with a
raw material structure with a ratio of 50%~80% hematite and the cost of pellet raw material is significantly reduced.
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Table 1 Main chemical composition particle size and specific surface area of raw materials
( ) /% <0.074 mm /
TFe FeO  SiO, Ca0  MgO  ALO, S P ( ) /% (em’eg™!)
A 67.19  0.036 2.95 0.19 0.016 0. 60 0.004  0.027 99. 41 1 445
B 63.37  1.390 1.44 0.19 0. 120 1.04 0.026  0.067 66.91 1 029
C 57.86 1.830 11.86 0.55 0. 120 1.28 0.024  0.059 95. 80 1871
D 65.36  28.740 7.66 0.43 0.470 0.33 0.012  0.019 85.61 1778
E 69.76  29.380 1.57 0.38 0. 640 0.42 0.180 0.011 96. 27 974
F 61.85 11.110 9.24 0.67 0. 540 0.85 0.023  0.068 94.90 1715
1.2 8% ; 10 ~12.5 mm
2 N N
Si0, 105 °C 4 h
w( Si0,) 4.0% - 4.5% ; 10 ~12.5 mm
50% . 5.5% 6.0% 6.5% 7.0% - 7.5%8
2 3.5 kg P
2% )
( I'm 28 r/min 2.1 w(8i0,)
0.15 m 47°) w( Si0,) 1.
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Table 2 Ore blending scheme %o o w(Si0,) 6.5
ol $i0,) 7.8 /(0.5 m)
B c D E F 325 C; w( Si0,) 7.5

4.0 45 35 0 20 0 0 9.5 /(0.5 m) 290 C.

4.5 32 33 15 0 20 0 w( Si0,) C

5.0 27 35 0 0 0 38 F

5.5 33 35 15 17 0 0 .

6.0 28 35 18 19 0 0 C F

6.5 23 35 23 19 0 0

7.0 0 40 5 0 0 55

7.5 0 40 14 0 0 46 R

C F
5 /(0.5 m) 19 N/P, D o
(a) L (b)
1— ;22—
1 w(SiO,)
Fig. 1 Effect of w( SiO,) on properties of green pellets
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2 w( Si0,) 4. 0% 7.5%
w( Si0,) 7.0%
(4 463 N/P) w( Si0,) 2 w(Si0,)

° w( Si0,) Fig. 2 Effect of w( SiO,) on compressive strength
of pellets
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Fig. 3 Effect of w( SiO,) on reduction performance
° of pellets
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Table 3 Effect of w( SiO,) on reflow properties of pellets

w( Si0,) /% /C /°C /C /C /C /C
4.0 969 1 099 129 1 055 1313 258
5.0 934 1 041 108 1011 1 290 280
6.0 927 1 038 111 991 1 294 302
7.0 907 1 008 101 961 1281 320
2.4 w (Si0,) 4 w( Si0,) ( )
w( Si0,) Table 4 Phase composition of pellets on different
4 4. 4 w( Si0,) w(510) *
w( Si0,)
. 4.0 85.7 6.8 2.0 1.9 3.6
0.1 mm 5.0 84.6 7.0 2.5 2.3 3.6
6.0 83.5 6.7 3.2 2.6 4.0
7.0 82.7 6.2 4.0 3.1 4.0
o w( Si0,)
6.0% . 7.0%
w( Si0,) /% (a) 4.0; (b) 5.0; (c¢) 6.0; (d) 7.0 °
H—  M— [ B— i Q— . w( Si0;)
4 w( Si0,) o w( Si0,)  4.0% 7.0%

Fig. 4 Mineralogic structure of pellets on

different w( SiO,)
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Table 5 Parameters of industrial test
/C 200 ~ 220 350 ~400 800 ~ 850 1050 ~1 100 1250 ~1 260
/(mes™") 1.5~1.8 1.8~2.1 2.4~2.7 2.4~2.7 —
6

Table 6 Pellet index of industrial test

w( Si0,) /% w( Ca0) /% w( TFe) /% /(NP RSI/ % RDI( <2.8 mm) /%  RI/%
3.92 1.12 65. 40 3 005 24.70 1.30 60. 55
4.45 1.02 64.90 2 810 22.40 0. 80 59.09
4.97 1.02 64. 62 2 904 21.26 0.75 59.90
6.02 1. 08 63.57 2 978 15.10 0.58 64.51
:RSI i RDI  RI o
4
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