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Research on sintering technology of fine-grained iron ore concentrate
reinforced by solid fuel addition

ZHAGN Siping' LIU Chen® ZHONG Qiang’ LI Haoming' WANG Zhaocai’
(1. Xinyu Steel Group Co. Ltd. Xinyu 338000 Jiangxi China;2. Zhongye Changtian International Engineering Co. Ltd.
Changsha 410205 Hunan China; 3. School of Minerals Processing & Bioengineering Central South University
Changsha 410083 Hunan China)

Abstract: Aiming at the sintering of thick material layer dominated by fine—grained iron ore concentrate a fuel divided
addition strengthening technology is used to study the effects of secondary coke powder ratio and coke powder mass fraction
of less than 0. 5 mm size fraction on the sinter production and quality of fine-grained iron ore concentrate and the changes
of mineral composition and microstructure of sintered products are analyzed. The results show that the mass fraction of less
than 0. 5 mm size fraction of coke powder used for sintering is 51. 85% and the particle size is small. Under the optimized
conditions of granulation moisture of 8. 0% and coke powder ratio of 5. 3% the sinter production and quality indexes can
be improved by adding suitable fuel( coke powder) . When the secondary coke powder ratio is 50% the yield of sinter the
tumbler strength and utilization coefficient increases by 1.68% 1.16% and 3.64% respectively on the basis of the
secondary coke powder ratio of 0 and the solid fuel consumption decreases by 1.42% . Therefore suitable solid fuel
addition can improve the microstructure of sinter and increase the volume fraction of calcium ferrite in needles and strips
with good crystallization.
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1 ( )
Table 1 Main chemical composition and bruning loss of raw materials %
TFe FeO Sio, CaO MgO Al O, S P
66. 64 9.79 3.01 0. 66 0.33 0. 084 0. 024 0. 024 0.03
65.22 22.52 7.02 0.58 0.40 0. 150 0. 100 0. 027 0. 00
65. 09 14.70 5.62 0.45 0.35 0. 160 0. 065 0. 036 0. 00
64.26 0.65 2.97 0.48 0.28 1.010 0. 040 0. 087 3.70
0.85 0.30 3.08 1.82 42.89 0. 030 0. 050 0. 028 50. 15
0.65 0. 06 2.91 51.82 1.87 0.520 0. 040 0. 054 42.58
0. 81 0.20 2.83 85.12 1.78 0. 630 0. 060 0.019 8.92
2 ( )
Table 2 Particle size composition of raw materials %0
>5 mm 5 3) mm 3 1) mm 1 0.5) mm 0.5 0.074) mm  <0.074 mm
A — — 0.10 0.10 1.91 97. 89
B — 0. 05 0.10 0.85 20. 02 78.98
C — 0. 00 0.10 0.10 4.80 95.00
14. 96 19.51 11.78 14.93 25.90 12.92
0. 80 3.85 10.20 19. 12 43.98 22.05
0.03 14.97 20.23 20. 17 27. 46 17. 14

— 9.06 16. 49 17.01 21.01 36.43
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Table 3 Proximate analysis of coke powder and chemical composition of the ash %
TFe Si0, CaO MgO Al O, S P
81.54 15. 83 2.63 8.72 40. 80 8.91 1. 14 35.24 1.33 0.13
4 ( )
Table 4 Particle size composition of coke powder %
8 5) mm 5 3) mm 3 1) mm 1 0.5) mm 0.5 0.074) mm <0. 074 mm
0.55 6.82 16. 03 24.75 30.90 20.95
1.2 5
Table 5 Basic operating parameters of sintering test
1
/ / / / / /
mm mm C min  min  kPa kPa
( ) 5 min, 700 30 1050+50 15 15 5 12
5 o
AY Al Al A) 2
13 o 2. 1
Leica DMI4500P
2 o
2(a)
8.0% -
2( a) 5.5%
5.9%
5.3%
69.60% 1.65 t/( m>*h)

1

Fig. 1 Sintering test process of fuel divided addition

(54.95 kg/t) «
5.3% .
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Fig.2 Effects of mixture moisture and coke powder ratio on sintering indexes
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Fig. 3 Effect of fuel divided addition on sintering indexes ° 0.5 mm
3 0 0.5
50% . mm 40% ~ 50%

70.77% « 66.80% . 1.71
t/( m*+h) 54.17 kg/t.

0.5 mm



80 48 3
1 ). 2%
=50% : 50% 0.5 mm
50%) . 3#( =50% : 50%
0.5 mm 30%)
6 o
6 2* 1
1.16% « 3.64%
1. 42%
4 0.5 mm ’
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Table 6 Sintering indexes and chemical composition of different finished sinter
/ / / ( ) /%

% /% (tm2h7") (kget™) TFe  FeO  Si0,  CaO  MgO ALO;,
1* 69. 60 66. 03 1. 65 54.95 56.58 8.75 5.15  10.52  1.96  0.46
2% 70. 77 66. 80 1.71 54.17 56.25 8.74 5.28 10.67 1.97 0.41
3* 69. 02 66. 10 1. 68 54.01 55.66 8.86 5.22  10.80 1.95 0.40

3 A
5 o 5
1*
(a)
ot
5(b) 5(c) : 3"
. (a) 1" 5 (b) 2" 5 (¢ 2"  (d) 3
5(d) . S

Fig. 5 Representative microstructure of finished sinter
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(1) 0.5 mm
51.85%
8.0% « 5.3%
69.60% « 66.03%  1.65 t/( m>*h)
54.95 kg/t.
(2)
50% . .
70.77%  66.80% « 1.71 t/( m’*h)
1.68%+ 1.16%  3.64%
54.17 kg/t 1.42% .
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