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Process of pre-pelletizing strengthened sintering of

refractory concentrates

YANG Yongbin, TANG Pieyao, WANG Lin, ZHONG Qiang, LI Qian, JIANG Tao
(School of Minerals Processing and Bioengineering, Central South University , Changsha 410083 , Hunan, China)

Abstract. With the increase of imported iron ore prices, making full use of cheap refractory iron ore resources has become
the key for iron and steel enterprises to reduce costs and increase efficiency. Aiming at the problem of low utilization rate of
refractory concenirates in sintering,a pre-pelletizing process based on composite agglomeration process is developed , which
significantly increases the dosage of refractory concentrates and effectively improves the pelletizing effect and sintering
output and quality index. The results show that, when the proportion of refractory concentrates reaches 36% , the average
particle size of quasi-particles can be increased by 1. 53 mm and the permeability index can be increased by 0. 17 by pre-
pelletizing and pelletizing. On this basis, the vertical sintering speed is increased by 13.97 mm/min, the utilization
coefficient is increased by 0. 815 t/(m*+h) ,and the drum strength is increased by 3. 39%. In pre-pelletizing sintering, due
to the separation of refractory concentrates, the granulation performance of conventional pelletizing material part is
optimized , the local alkalinity is improved,and a large number of needle-like calcium ferrite is formed. At the junction of
conventional granulation and pellets material , solid-phase consolidation and liquid-phase consolidation exist at the same
time ,and calcium ferrite and iron oxides are intertwined to form a finished ore structure with pellet embedded distribution,
which has good mineralization effect and strength performance.
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Table 1 Main chemical compositions of raw materials %0
JE R4 FR TFe Sio, Al O, Ca0 MgO P S JeEin
M &8 57.55 5.21 1. 11 2.82 0.97 0. 092 0. 320 6. 86
B 58. 63 5.32 1.76 0. 30 0.14 0. 068 0. 057 6.18
[EPayal 0. 37 2.23 0.59 30.42 19. 56 0. 026 0. 007 44. 69
=y 1.35 7.10 — 1.35 0.20 0.039 0.750 83.07
KA 0.50 2.58 0.77 51.95 1.15 0.014 0. 130 38.05
K 0.16 1. 08 0.18 87.57 1.26 0.018 0. 004 7.80
i £ 5.27 54.01 14. 96 5.22 3.18 0. 092 0. 260 10. 59
Fx2 MBTHAEAN(RESE)
Table 2 Particle size composition of M concentrate %
>0.15 mm (0.10,0.15] mm (0.074,0.10 ] mm (0.045,0.074 ] mm <0. 045 mm
0.72 5.47 8.95 13.01 71.85
#:3 RATKHHNEAR(RESE)
Table 3 Particle size composition of mixed ore %0
>8 mm (5,8] mm (3,5] mm (1,3] mm (0.5,1] mm (0.15,0.5] mm <0. 15 mm
10. 31 26. 10 20. 13 23.42 3.98 8.02 8.04
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Fig.1 XRD images of M concentrate and mixed ore
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Fig. 3 Process of pre-pelletizing sintering
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Table 4 Parameters of the sintering cup experiment

skt SR Skt BT BEIf BH
[B/min  BF/°C  J&/kPa J&/kPa JE/kPa [i[a]/min
1.5 1 050 8.0 15.5 8.0 3
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Table 5 Effect of the proportion of M concentrate on conventional granulation and pre-pelletizing

£S5 M BHE L X E MR TS R RS 2200

M A5 H T L ik CP¥RL BRME >3 mm( JTHE <1 mm( 5T FERHET T4
(meEn¥0/%  Ji BE/mm 58 53880 /% 5380 /% K2/ % k3% %
. HEL 4.08 0.27 65.49 2.55 15. 40 8.05
WrsER  4.27 0.31 67. 41 1.40 12.28 7.59

-0 HEL 3.76 0.21 46.79 3.91 18.93 12.19
irsek  4.35 0.31 69. 85 1.53 11.42 7.03

- G 3.53 0.17 37.69 8.15 19.71 13.76
TirEEk  4.55 0. 30 72.25 1.04 7.52 6.54

2 W 3.25 0.15 31. 66 11.28 20. 58 14.02
TiEEk  4.78 0.32 75.08 0.98 7.28 6. 67
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Fig. 4 Morphology of quasi particles of pre-pelletizing
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Table 6 Comparison of granulation effects of different raw material structures

% I EOR R >3 mm( Fik <l mm( i @/—ﬁrﬁ ﬁ*ﬂé? ‘ T
¥ J&/mm TR0 /% 80 /% w8 BRR% R/ %
1 M Bk 5.48 100. 00 0. 00 0.35 4.64 3.45
2 12%MK5E +88% HiAbFRE  4.08 65.49 2.55 0.27 15.40 8.05
3 28% M KSH +72% HAbsR  3.53 37.69 8.15 0.17 19.71 13.76
4 72% HoAt )50k 4.01 56. 69 4.28 0.25 14.75 8.06
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Table 7 Influence of mixing methods on granulating effect of pre-pelletizing
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Fig. 7 Mechanism diagram of strengthening sintering granulation with pre-pelletizing
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Fig. 8 Microstructure of finished sintered ore produced by conventional granulation sintering and pre-pelletizing sintering
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