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Effect of firing temperature on properties and microstructure of fluxed pellets

GAO Bing ZHANG Wengiang SHAN Qinglin JIA Bin LI Zhenkai ZHANG Jianjun
( Tangshan Iron and Steel Group Co. Lid. Tangshan 063000 Hebei)

Abstract: In order to know the effect of firing temperature on the properties of fluxed pellets two firing temperatures
of 1 225 °C and 1 255 °C were studied by 624 m’ travelling grate machine. The results showed that with the increase
of firing temperature from 1 225 °C to 1 255 °C the compressive strength of pellets increased from 2 504 N/P to 3 653
N/P the 1h reduction degree decreased from 70% to 60.2% the reduction swelling index decreased from 10. 7% to
9.1% the RDI . decreased from 79.7% to 60.5% RDI s, decreased from 90.8% to 84.9% and
RDI _, 5 ... changed little the true density of pellets increased slightly the apparent density increased significantly from
3.69 g/cm’ 10 3.9 g/cm’ and the total porosity decreased from 23.2% to 18.86% . By adjusting the appropriate
firing temperature and controlling the appropriate amount of liquid phase it is conducive to the recrystallization of

hematite and the uniform distribution of liquid phase so as to improve the properties of fluxed pellets.

Key words: travelling grate machine; firing temperature; fluxed pellets; properties; microstructure

2 624w’ .
3 3000 m
40% -2 68
9
3-5
10
02021 =11 -14; 12022 -01 -06

(1987—)



54 47 5
65% FeO 25%
-2.67%~ -2.31% -
o A SiO, 7% ;
o B MgO TiO, 2.87%
2.56%; C Sio, AL O,
4.94% 1.33%; D
Sio, FeO
° 29. 6% o 4
1
o 2
1.1 64.23% 293.5
1 mL/g 14mL/g 2h 320%
2, 1 o
( )
Table 1 Main chemical composition of raw materials %
TFe Sio, Ca0 MgO Al, O, TiO, S P FeO LOI
A 66. 01 6.97 0.37 0.36 0.26 0.036 0. 065 0.011 25.33 -2.47
B 65.95 0. 62 0.57 2.87 0.47 2.560 0. 027 0. 067 28.02 -2.34
C 65.36 4.94 0. 69 0.54 1.33 0. 170 0. 046 0.015 25.49 -2.31
D 69.93 1.74 0.27 0.53 0.43 0.053 0.263 0.010 29. 60 -2.67
— 1. 15 63. 11 — — — — — — —
— 56.94 3.42 2.18 12. 68 — — — — 12.65
2
Table 2 Physical and chemical properties of bentonite
1% /(mLeg™") /(mLeg™") /(g*100 g™") 2 h 1%
64.23 293.51 14 28.36 320
3, 3 4
4 0 B o
—0.074 mm 76.1%;, C 1.2
—-0.074 mm 95.3%; 4
—-0.074 mm 80% o
3 ( 0.65% -
Table 3 Particle size composition of iron 4(
concentrate powder % ) o 1225 <C
+0.15 mm 0.074 ~0. 15 mm -0.074 mm 1255 C
A 4.7 16.0 79.3 o
B 2.4 21.5 76. 1
C 0.6 4.1 95.3 5. 5
D 1.1 18.5 80.4

TFe FeO

61.85% .63.00%
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Table 4 Thermal parameters of fluxed pellet
/C /°C /C /°C /°C /C /min
270 310 1 000 1225 1 050 150 13
270 330 1 020 1255 1 080 150 13
5 ( )
Table 5 Main chemical composition of fluxed pellets at different roasting temperatures Yo
TFe FeO Si0, CaO MgO Al, O, TiO, S R
61.85 0.40 3.37 3.94 1.43 0.63 0.73 0.03 1.17
62.98 0.55 3.40 3.92 1.52 0.70 0. 66 0.03 1.15
0.40% « 0.55% ; Si0, . 1225 <C 1255 <C
TiO, 3.4% . 0.7% MgO-. 2 504 N/P 3 653 N/P;
Al O, 1.4% . 1.5% 0.6% - 900 °C 1h 70. 0%
0.7% S 0.03% (R) 60. 2% 10. 7%
.15, 1. 17, 9.1%
RDI ¢ 5 .. 79. 7%
2 60.5% RDI 5 5. 90. 8% 84. 9%
2.1 RDI s 7% °
1, 1 2 0 2
o 1225 C 1255 <C
(a) v (b) Th v () v (d)
1—1 225 C; 2—1255 C.
1

Fig. 1 Properties of fluxed pellets at different roasting temperatures
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(a)
1—1225 C; 2—1255 C.
2
Fig.2 Density and porosity of fluxed pellets at different roasting temperatures
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Fig. 3 Mineral phase structure of fluxed pellets at

different roasting temperatures

Fig. 4 Liquid phase distribution of fluxed pellets

at different roasting temperatures
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Fig. 5 Microstructure of fluxed pellet at 1 225 °C roasting temperature
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Fig. 6 Liquid phase composition of fluxed pellet at
1 225 °C roasting temperature
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Fig.7 Liquid phase composition of fluxed pellet at
1 255 °C roasting temperature
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