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Research and industrial application of boron magnesium concentrate

powder for sintering

LIU Jianbo ZHANG Junjie WANG Bowen LIU Yi JIANG Yinwei HAN Haozhe
( Zenith Steel Group( Nantong) Co. Ltd. Nantong 226000 Jiangsu China)

Abstract: In order to make better use of low—cost boro-magnesium ore resources and improve the stability of supplying the
sintering raw materials some ore blending samples for the sintering performance of boron magnesium concentrate powder
are studied. The results show that under the existing sintering raw materials and processes when the mass fraction of boron
magnesium concentrate powder is increased from 4% to 8% it is helpful to improving the air permeability of the sintering
process the low-temperature reduction pulverization index( > 3.15 mm) of sintered ore shows a downward trend the
reducing property increases slightly the drum strength decreases the sinter particle size shows a downward trend too and
the soft melt dripping performance of the comprehensive charge deteriorates. When the mass fraction of boron magnesium
concentrate powder is <6% it can meet the requirements of blast furnace production index. After adding 6% boron
magnesium concentrate powder the industrial application results show that the overall negative pressure of sintering
decreases and keeps relatively stable the strength of the sinter drum decreases; while from the perspective of metallurgical
performance index the reducibility increases slightly after adding boron magnesium concentrate powder and the low—
temperature reduction pulverization index( >3.15 mm) decreases from 74. 19% to 69.28% . After this sintered ore is
used for blast furnace production the air volume does not change much the pressure difference increases slightly and the
other indicators of the blast furnace remains well. The following continuous allocation can be used as a means to reduce

costs and increase efficiency.
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Table 1 Main chemical compositions and losses on ignition of raw materials %0
TFe Sio, Ca0 MgO Al O, B, 0,
F 59.01 5.63 0.03 0.09 2.60 0.00 8.77 8.07
K 58.76 5.57 0.10 0.27 2.80 0.00 5.50 0.00
P 62. 14 3.67 0.05 0.12 2.19 0.00 8. 44 5.77
M 61.30 4.56 0.03 0.11 2.32 0.00 8.28 6. 14
G 60. 69 4.98 0. 06 0.12 3.23 0.00 7.79 5.38
B 62. 68 4.52 0.05 0.09 1.56 0.00 8.71 3.90
N 62.58 4.24 0.07 0.16 2.25 0.00 7.50 4.16
Y 57.00 7.00 0.13 0.19 5.50 0.00 10. 00 3.86
MK 63.62 9.22 0.22 0.54 0.72 0.00 2.26 -0.32
54.51 3.97 0.25 10. 54 0.33 5.18 9.76 2.96
46. 17 5.0 6.75 1. 68 2.89 0.00 7.74 3.00
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Table 2 Experimental parameters

/mm /mm /kPa /kPa /°C /min /min kg
800 300 -7 -12 1 050 5 5 3.5
o 2-n M.
2 m 2 p 4% 6% 8%
>5 mm § 2.1 MgO 2.3%
Y(1SO 3271—2015) °
40 25) mm. 25 16) mm.
16 10 mm 15 kg 1 000 mm 2
500 mm 200 2.1
6.3 mm > 6.3 mm
; ( 4. 5, 4 5
>( GB/T
13242—2017) { » 17. 67 mm/min 18. 80 mm/min
( GB/T 13241—2017) 1.28 t/( m” *min) 1.40 t/( m” *min)
3 1 0
MgO B,O0, o
3 ( )
Table 3 Experimental ore blending scheme %
M P M N Y MK
1 4 20 14 22 18 7 10 5
2 6 20 13 20 18 8 10 5
3 8 20 13 18 18 8 10 5
4

Table 4 Sintering indicators for different ore blending schemes

/( mmemin~") /°C /(kget™) (t*m?+min"") /%
1 17. 67 591. 40 55. 34 1.28 78.43
2 17.57 629. 80 57.34 1.28 78.00
3 18. 80 554. 80 56.19 1. 40 77. 68
5

Table 5 Particle size composition of mixed materials in different ore blending schemes

() ) /%

>10 mm (8 10 mm (58 mm (35 mm 13 mm <1 mm /mm
1 8.15 13.93 53.92 18.33 5.67 0 6.42
2 8.37 13.58 55.06 17.67 5.32 0 6.45

3 9.13 14. 06 54.14 18.12 4.55 0 6.51
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Table 6 Low temperature reduction pulverization and 105 mm
reducibility indicators of sintered ore with different ore
lendi h
blending schemes % 23
8 o
>6.3mm >3.15mm <0.5 mm 2% +16% +
1 54.71 73.45 7.22 75.02 12% i
2 51. 80 72.18 8.55 75.13 8
3 45.03 69. 92 7.59 75.49
6
75.02% 75.49% 22.58 mm 23.94 mm
0.47%; ( >3.15mm) 366 °C 382 °C
(a) 1; (b) 2; (c) 3
1
Fig.1 Sintered ore phases under different ore blending schemes
7 ( )
Table 7 Particle size distribution of sintered under different ore blending schemes %
>40 mm 40 25) mm 25 16) mm 16 10) mm 105 mm <5 mm
1 8.74 26.30 28.32 18.73 17.92 14. 88
2 10. 13 23.69 26.71 20. 95 18.51 15. 16
3 9.17 25. 86 26. 56 20.24 18. 17 15.41
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Table 8 Comprehensive droplet performance of furnace materials with different ore blending schemes

AP, /kP: S/( kPa*C
I Ic Ic /c I I * S ST (EPaC)
1 1019 1137 118.0 1206.5 1385 178.5 9.42 22.58 930.1
2 1 020 1154 134.0 1195.0 1376 181.0 10. 67 22.73 1 083.9
3 1 004 1177 173.0 1207.0 1 386 179.0 11. 96 23.94 1130.2
9.42 kPa 11. 96 kPa.
6% o 1— ()i 2= ()
3— () -
3 3 330m’
< Fig.3 Negative pressure variation curve of 330 m’
6% sintering machine before and after adding boron
magnesium powder
470 ~ 530 C ;
3.1 ’
9
330 m* ’ )
9 78. 47%
6% . ’
78.14%
2.3 o 2.3 '
(>3.15 mm)  74.19%
69.28% -
9 330 m’ ( )
Table 9 Index of 330 m’ sintering machine before and
after adding boron magnesium powder %0
78. 47 77.19 74.19
78. 14 77.82 69.28
1—20* ; 2—20" .
) 3.2
2 330 m
Fig.2 End point temperature change curve of 330 m’
# 3 # 3
sintering machine before and after adding boron ( ) 172400 m + 272400 m

magnesium powder . 372300 m’ 10 ~12
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1*. 2%, 3* 510 mm
0.35% 0.8%  1.04%
10 172 400 m®
( )

Table 10 Results of particle size changes before and
after adding boron magnesium fine powder sintering

ore to 1*2 400 m® blast furnace %

40 25)  2510) 105

mm mm mm

>40 mm <5 mm

6. 87 17.55 49.93 24.23 1.42
7.39 17.59 48. 64 24.58 1. 66

11 22400 m®
( )
Table 11 Results of particle size changes before and
after adding boron magnesium fine powder sintering

ore to 2% 2 400 m® blast furnace %

40 25) 2510) 105

mm mm mm

>40 mm

<5 mm

8. 80 18.24 48. 46 23.31 1.19
9.30 18.15 46. 61 24.11 1.33

12 3*2300 m’
( )
Table 12 Results of particle size changes before and
after adding boron magnesium fine powder sintering

ore to 3* 2 300 m’ blast furnace %

40 25) 2510) 105

mm mm mm

>40 mm <5 mm

8.93 20. 49 47.04 22.45 1.09
8.73 19.79 46. 84 23.49 1.15

1—1*% 2—2*% 3—3%,
4
Fig. 4 Changes in blast furnace airflow before and
after adding boron magnesium fine powder sintering

ore to blast furnace

1—1% 2—2% 3—3%,
5
Fig. 5 Changes in blast furnace pressure difference
before and after adding boron magnesium fine powder

sintering ore to blast furnace

4
(1) 4% 8%
( >3.15 mm) 73.45%
69. 92% 3.53%;,
75.02% 75.49% 0.47%;
<6%
(2) 6%

78. 47% 78.14%
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