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Study on the properties of magnesia flux pellets prepared from

vanadium - titanium magnetite
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Abstract: Magnesium fluxed pellets are more and more used in blast furnace smelting due to their good metallurgical
performances. In this paper the effect of basicity and w( MgO) on the properties of vanadium-titanium magnetite
pellets was investigated by pelletizing tests and the difference of consolidation mechanism of pellets was revealed by
the mineralogical analysis of the pellets. The results indicate that with the increase of basicity the porosity of the
finished pellets increase resulting in the reduction of its compressive strength. Besides as w( MgO) increases the
increased w( MgO) is adverse to the grain connectivity of vanadium-titanium magnetite finished pellets but the
compressive strength is not obviously reduced attributing to the odhesion of MgO on the grain snrface inhibiting the
formation of perovskite. Furthermore when the basicity and w( MgO) are 0.48 and 3.0% respectively the high-

quality magnesium fluxed pellets can be obtained with the R RDI and RSI of 75.29% 97.31% and 12.45%

+6.3 mm
respectively and it can be used as high—quality blast furnace charge.
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Table 1 Main chemical compositions of SFTM %
TFe FeO V,0; TiO, CaO MgO SiO, ALLO; K,0 Na,O P S Zn Pb Cu LOI

51.64 16.8 1.52 12.96 0.17 1.2 2.17 4.37 0.18 0.051 0.0071 0.13 0.042 0.007 1 0.022 2.88

2 SFTM

Table 2 Size distributions and specific surface areas of SFTM

((mm) /%
+0. 150 0.074 ~0. 150 0.044 ~0.074 0.038 ~0. 044 -0.038 /(em’+g™")
0.00 0.24 1.63 27.39 70. 74 1572
3 F ( )
Table 3 Main chemical composition of F binder %o
TFe CaO MgO Al O, Sio, K,0 Na, O P S LOI
7.91 0.85 0.42 13.40 28. 65 1. 06 3.35 0.11 0. 003 37.24
4 ( )
Table 4 Main chemical compositions of limestone %
Fe, 0, Sio, Al O, Ca0 MgO MnO K,0 Na, O P, 0, S LOI

0. 37 1.01 0.42 53.31 1.19 0. 021 0.016 0.007 7 0.012 0.0054 43.11




2021 3 49
12.96% w( MgO) ( ) 2 500N/P. SFTM
1.20% 0.08; SFTM 1572 °

cm’ /g; -0.074 mm 85% 3600
; w( MgO) £ 3400F
~0.074 mm  100% . Z 3500}
)
1.2 @ 3000 F
( 1 ~3) ® 2800}
2600
( 002 04 06 08 10 12
) BRE
0.5 MPa, 6 kg/min) MgO /% 1—1.2; 2—2.0; 3—3.0.
1 698 cmz/g o 1
F N N Fig.1 The effect of alkalinity on the compressive
12 strength of pellet
min. F 1.0% . 0.08( ) . 0.48. 0.80.
8.20% 4 1.20 w( MgO)  SFTM
/(0.5 m) . 20 N/P 2 o 2
: w( MgO) SFTM
5 o w( MgO)  SFTM
w( MgO)  SFTM 4000
_3500F _
° & 3000 o
w( MgO)  SFTM g 25001 16
=omf2
E 1500 (|
( > > 1000 !E
GB/T 13241—1971 I Sl
) . T 20
MgOJF it 3 %/ %
5 SFIM © 1—1.20; 2—0.80; 3—0.48; 4—0.08.
Table 5 The best thermal system of SFTM 2 w(MgO)

/(N+P™")

/C  /min /C /min /C /min

950 15 1275 10 950 5 3278
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Fig. 2 Influence of w( MgO) on the compressive
strength of fired pellets
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Fig. 3 The influence of alkalinity on microstructure

of SFTM pellets under natural w( MgO) content
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SEM-EDS
Fig. 6 SEM-EDS analysisof SFTM magnesium fluxed pellets
6 SFTM SEM-EDS SFTM ( RI)
( ) (RS
Table 6 SEM-EDS analysis of SFTM magnesium ( DRI) .
fluxed pellets %0
Fe 0 Ca Mg Ti
1 30.54 54.12 3.46 8.83 3.05
2 60.65 29.17 0.43 2.02 7.73
3 8.54 41.36 27.10 0.17 22.83 3
4 51.40 35.74 1.98 3.92 6.95 Ca0 TiO,
2.3 Ca0 Ca®"
“« 2
w( MgO) SFTM
7 o 7 0.48 SFTM 0
7 SFTM
Table 7 The metallurgical performances of SFTM finished balls on different basicity
RDI/ %
Rir%e Rtrse % +6.3 mm +3.15 mm -0.5 mm
0. 04 67.12 5.72 11.93 99. 35 99. 35 0.62
0.48 68.24 5.38 11. 04 87. 81 91.43 7.42
0. 80 72.31 5.24 9.63 76.01 84.55 9.09
1.20 71.39 8.09 11.30 72.69 82.67 9.46
0.48 w( MgO) 8 w( MgO) SFTM
8 o o w( MgO)
8 w( MgO) SFTM
Table 8 The metallurgical performances of SFTM finished balls on different w( MgQO)
w( MgO) /% RI % RSI % 1% RDIT%
+6.3 mm +3.15 mm -0.5 mm
1.20 66.24 5.38 11.04 87.81 91.43 7.42
2.00 73.96 8.46 9.54 96. 33 96.76 3.01
3.00 75.29 12.45 10.22 97.31 97.34 2.64
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