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Abstract: The application of pure organic binder can significantly improve the TFe mass fraction of finished pellets and it
is of great significance to study the pure organic binder pellets for ironmaking process. In this paper fine-grained high—
grade magnetite concentrate organic binder JDOB-4 and Indian bentonite are used as raw materials to study the effects of
organic binder and bentonite on the properties of high-grade pellets and the law of microstructure change of pellets is
analyzed by equipment of optical microscopy and scanning electron microscopy-energy dispersive spectrometer. The results
show that when the addition of JDOB4 is 0. 15% the falling strength of the fresh pellets is 6. 1 times/( 0.5 m) and the
compressive strength of the pellets is 2 290 N/P under the conditions of preheating temperature of 1 050 “C  preheating
time of 18 min roasting temperature of 1 300 °C and roasting time of 21 min. With the increase of JDOB~4 addition the

compressive strength of the roasting pellets first increases and then decreases. When the amount of organic binder is too
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much the internal pores of the pellets increase and a highly porosity and loose microstructure are formed resulting in a

decrease in the compressive strength of the pellets. Compared with bentonite pellets the roasting process of pellets with

more organic binders needs to increase the roasting temperature and extend the roasting time to promote hematite

crystallization and then improve the compressive strength of the roasting pellets. The results can provide a reference for the

production of high-grade oxidation pellets using domestic high-grade iron ore concentrate with pure organic binder.

Key words: high-grade iron ore concentrate; organic binder; preheat roasting; consolidation mechanism
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Table 1 Main chemical composition of iron concentrates and Indian bentonite %
TFe FeO Ca0 Al O, MgO Sio, K,O Na, O S P
69.59 25.73 0.59 0.98 0.55 1.36 — — 0.036 0.010 -2.49
10. 54 — 1.82 13.63 2.50 49. 63 0.22 3.37 — — 11. 1
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Table 2 The physical properties of Indian bentonite
<0.074 mm 1% 1% /% /(mLeg™") / g+(100 g) !
98.33 11. 80 632.8 68.0 39. 68
11.95%  71.20% < 0.037 mm 18.3 N/P 0.15%~0.30%
83.15% o TFe o
10.54% Si0,  AlO, 0.15% 391C
49. 63% 13.63% < 0.037mm o 1(b)
98.33%
e
1.2 ° 1. 1%
1.2.1 4.3 /(0.5 m) 20.8 N/P
CWO0400 405 C
5 kg( o
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N Fig.1 The impact of organic binder and Indian bentonite
. . dosage on the performance of green pellets
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Fig. 2 Pellets prepared by adding 0. 05% organic binder after preheating and roasting
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1— ; 2— o
3
Fig. 3 Effects of preheating and roasting conditions on the compressive strength of pellets
3 o
Table 3 The impact of organic binder dosage on the
compressive strength of finished pellets Si0, AL O,
1% /(NP /% /(NP7

0.05 2 479 0.20 2116 .

0.10 2 558 0.25 1 988 24

0.15 2 290 0.30 1 904

67.37%  1.83%  1.19%; Image]
TFe
0.44% SiO, 0.34% . 0
Si0, 4 o 4
5 1.1%
Si0, AL O, (13.58%)
; 0.15%
Si0, AL O,
4 ( )
Table 4 Main chemical composition of finished pellets
TFe FeO Ca0 MgO Si0, Al O, S p
67. 81 0.79 0.74 0.63 1.49 1.08 0. 008 0. 006

67.37 0. 88 0.83 0.65 1. 83 1.19 0. 006 0. 004
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18.32%

(a) . (b) 1.1% D (c) . (d) 0.15%
4
Fig. 4 The influence of organic binder ratio on the microscopic morphology of finished pellets
1. 1%
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(a) SEM ©(b) 1 EDS i (¢) 2 EDS :(d) 3 EDS
5 0.15% SEM EDS
Fig. 5 SEM Image and EDS analysis of sample pellets with the addition of 0. 15% organic binder
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