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Preparation of magnesium pellets from belt roaster and its

application in blast furnace

HU Wenxiang CHEN Zhaoyao XU Baoke ZENG Jinlin
( Sansteel Minguang Co. Lid. Sanming 365000 Fujian China)

Abstract: Aiming at the problems of greatly increasing the w( MgO) in the sinter which may lead to an increase in
the return rate of the sinter and a decrease in the grade of raw materials into the furnace a method for preparing
magnesium pellets by adding MgO powder with a belt roaster is used to research the effects of different w( MgO) on
the chemical composition cold strength metallurgical properties and high temperature consolidation characteristics of
the pellets under the best thermal system and the best pellet size distribution. The results show that with the increase
of the w( Mg0O) the compressive strength of finished pellets obviously decreases but its reduction degree increases its
reduction expansion rate decreases the softening temperature range and the reflowing temperature range slightly
increase. Under the thermal system of preheating time 6 min preheating temperature 950 °C  roasting time 9 min
roasting temperature 1 170 ~1 190 °C and further increase in the proportion of 10 ~ 12. 5 mm granular pellets the
finished pellets with good metallurgical properties can be obtained. At the same time the blast furnace runs stably and
smoothly and the economic and technical indicators of the blast furnace are significantly improved in which the coke
ratio is decreased by 6.9 kg/t the coal injection ratio is decreased by 2. 2 kg/t the coke nut ratio is decreased by 0. 4
kg/t and the total fuel ratio is decreased by 9.5 kg/t.

Key words: belt roaster; magnesium pellets; metallurgical properties; blast furnace process

© 2020 - 10 - 15; © 2021 -02 -23
(1981—)
(1992—)



54 46 3
MgO
w( MgO)
23 o o
) 1
1.1
A ( MK)
( AMC)
2019 12 2020 2 ( MK: AMC =7:3)
. 1209 ecm’/g 8.0%
1 o
1 ( )
Table 1 Main chemical composition of iron concentrate %o
TFe FeO Fe,0, Ca0 Al O, Si0, MgO P Pb
MK 65.32 28.32 61.92 2.24 0.58 5.76 0. 81 0. 004 0.01
AMC 65.28 28.78 61.35 0.59 0.15 7.41 0. 60 0. 040 0.01
K,0 Na, O TiO, As Cu Mn Zn S LOI
MK 0.031 0.022 0.048 0.000 5 0.001 5 0.025 0.030 0.048 0.15
AMC 0.320 0.310 0. 099 0.001 0 0.001 0 0.043 0. 002 0.074 0.22
12.25% 86.9% - 0.044 mm
2. 3, 2.3 98.5% -
w( Si0,) 55.71% w( ALO,)
2 ( )
Table 2 Chemical composition of bentonite %o
Sio, Al, O, P,05 Ca0 K,O Fe, 0, MgO Na, O LOI
55.71 12.25 0.05 5.27 1. 10 4.86 2.98 2.53 15.25
3
Table 3 Physical properties of Bentonite
pH (2 h)
( ) 1% /% ( —0.044 mm) /(mLeg™") /(2 g/40 mL) 1% /%
86. 90 77.50 98. 50 35.0 10. 13 <12 457.20
1.2
2019 12 26 6 min 950 C 9 min
2020 2 7 1 250 C.
0 2019 12
26 2020 2 6 2 w( MgO)
7 6 30 0 N N
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Table 4 Effect of different w( MgO) on pellet quality
MgO w( MgO)
( ) /% 1% /( +(0.5m) ") 1% /(NP7 /% /%
0 0.74 8.21 8. 12 2 867 98. 33 0.62
0.5 1. 14 7.82 8.58 2 690 98. 26 0.75
0.8 1.34 6.53 9.01 2 582 97.33 0.69
1.0 1.54 5.98 9.31 2 520 98. 01 0. 88
w( MgO) 1.54% TFe w( FeO)
5. 6, 5 w( MgO)
Mg** Fe’*  Fe,0,
; N N Fe, 0,
4-5 .
o MgO 1. 0%
GB/T 14201 =2 200 N/P
6 w( MgO) 0.74% o
5 w(MgO)
Table 5 Effect of w( MgO) on metallurgical properties of pellet
w( }4{;0) (RDI,, s..) (R (RSI) (t) (1) (t,) (t,~t)  (t;~t)
/% 1% 1% /°C /°C /C /°C /C
0.74 91. 20 58.12 15. 20 1118 1187 1268 80 161
1.14 88.92 61.82 12.96 1130 1 204 1 301 74 171
1.34 90. 56 63.10 12.13 1136 1212 1302 76 166
1.54 91.69 64.57 11.95 1142 1220 1309 78 167
6 w(MgO) ( )
Table 6 Effect of w( MgO) on main chemical composition of pellets %
MgO TFe FeO Sio, CaO Al O, S p
0.74 62. 26 0.25 7.28 1.97 0. 80 0.022 0.012
1. 14 62. 08 0.27 6.33 2.02 0. 81 0. 026 0. 008
1.34 61. 86 0.31 6. 15 2.11 0.87 0.032 0. 009
1.54 61.79 0.37 6.55 2. 14 0. 86 0.026 0. 005




56 46 3
RI (RI > C 9 min 1 170 ~
70%) ° 1190 C 70% o
2.2 2.3
w( MgO)
1. 54% 1.2%
6 min 9 min 950 C o
2 o
1 o 1 2
10.0 ~
1 150 C 12.5 mm o
72.92% o
« 7
6
1250 C 1 150 10
C 2 520 N/P 1 986 : 75
N/P 7 . _ 2500
A, 170
. £
= =
% 2000F 1 6 %
. H h
' ® 160
1 500 " .
2600 8~10 10~12.5 12.5~14
KL/ mm
72+ . 2 1— D 2—
£ 12400 & 2
= =
P
gbs I 2200 % Fig.2 Compressive strength and reduction degree
3 TR of pellets with different particle sizes
7
64+ 12 000
L L L L L Table 7 Variation of micro porosity of pellets with
1160 1180 1200 1220 1240
JEREIRE/ C different particle sizes
1— ;22—
1 /mm /%
8.0~10.0 30. 54
Fig. 1 Relationship between roasting temperature and
compressive strength and reduction degree of pellets 10.0~12.5 24.30
12.5~14.0 17. 02
10.0 ~12.5
. mm
. 8 .
1 800 m’ 2 200 ~ 8 : 12.5 ~14.0 mm
2 400 N/P 40% 20%

8

o

6 min 950




2021 3

57
8 ( )
Table 8 Change of proportion of each particle level .
before and after gap adjustment % 9 . 9
80~10.0 mm 10.0~12.5 mm 12.5~14.0 mm 100%
15 45 40 97.23% :
20 60 20 w ( Si0,)
34.20%  w( MgO) 8.54% w( ALO,)
3 15.50%  w( MgO) /w( Al,0,) 0.55.
9 ( )
Table 9 Hot metal quality and slag chemical composition %
S5i0, MgO Al, 0, S FeO Ca0  MgO/AlLO,
100 97.00 34.52 7.91 15.72 0. 86 0.31 40. 68 0.50
100 97.23 34.20 8.54 15.50 0.90 0.33 40.53 0.55
0 0.23 -0.32 0.63 -0.22 0.04 0.02 -0.15 0.05
10 6.9 kg/t
. . 10 2.2 ke/t 0.4 kg/t
9.5 kg/t.
4.30% 3.45%
10
Table 10 A part of economic indexes of blast furnace in base period and test period
( ) 1%
/(kget™") /(kget™") /(kget™") /(kget™")
15.82 7.45 76.73 319.40 156.90 27.20 503. 50
20. 12 4.00 75. 88 312.50 154.70 26. 80 494. 00
4.30 -3.45 -0.85 -6.90 -2.20 -0.40 -9.50
10.0 ~12.5 mm
4
(1) MgO (4) .
o w( MgO) o
6.9 kg/t 2.2 kglt
. . 0.4 kg/t 9.5 kg/t
(2) MgO 1% o
1.2%
6 min
950 C 9 min 1170 ~ ! : I
1190 °C. 2018(3):8 —12.

(3)

LIU Xiang. Research status and application progress of magne—

sium pellets J . Angang Technology 2018(3) :8 —12.
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