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Abstract: In response to such problems as poor pelletizing performance and poor sintering performance of
concentrates in the State of Liberia in conventional sintering process the granulation performance and sintering
performance of the composite agglomeration process are studied from such conditions as moisture fuel consumption

flux structure matrix material pelletizing material etc. and compared with the conventional sintering process. The
results show that the sintering performance of concentrates in the State of Liberia is significantly improved when the
composite agglomeration process parameters are as follows: the moisture of the matrix material is 8. 5% the amount of
fuel is 4. 5% the alkalinity of the composite material is 1. 30 the amount of return fine is 25% w( MgO) is 1. 5%

the amount of quicklime is 7. 8% the amount of pelletizing is 40% and the diameter of the pelletizing is 8 ~ 10
mm. Compared with the conventional sintering process the yield of composite agglomeration process is increased from
67.81% to 76.15% the drum strength is increased from 63.00% to 76. 82% the utilization coefficient is increased

from 1.03 t/( m**h) to 1.41 t/( m”*h) and the solid fuel consumption is reduced from 63. 81 kg/t to 52. 38 kg/t.
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The microstructure shows that the matrix material phase of composite agglomeration has more needle — like and flaky

calcium ferrate and the pelletizing material phase is dominated by the better oxidized Fe,O; and the less oxidized

Fe; 0, while the microstructure is denser which promotes the improvement of the sinter strength.
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35.8% 62.40% w( FeO) 18. 06%
60% . Si0, 11.32% -
. w( CaO)
N 80. 69% 17.02%
. w( Ca0) 49. 52% w( MgO)
T 16.53% Si0,  AlLO,
o 58.89% 15.64% .
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Table 1 Main chemical compositions of raw materials %
TFe FeO Si0, Al, O, CaO MgO K,0 Na, O P S LOI
62. 40 18. 06 11.32 0.31 0.30 0.35 0.094 0.110 0.017 0.052  -2.88
0.26 2.69 0. 81 49.52 3.35 0.064 0.029 0.007 0.035 42.77
0.28 1. 06 0.25 80. 69 2.38 0.026 0.034 0.012 0.045 17.02
0. 06 0.62 0.10 34.78 16.53 0.009 0.049 0.007 0.025 45.43
2.58 58.89 15. 64 2.22 1.07 2. 690 1.290  0.237  0.030 12.43
2.3 o N -3
0 2.3 —0.074 mm mm 83.03% « 90.98%
57. 04% 527 ¢cm® /g 83.54% , -3 mm
1 800 cm’/g 72.13%  69.08% 1.77

0.12 mm 2.04 mm,
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Table 2 Size distributions of concentrate %o
+0.250 mm 0.250 ~0. 150 mm 0. 150 ~0. 074 mm 0.074 ~0. 045 mm -0.045 5 mm
6.21 15.08 21.67 22.09 34.95
3
Table 3 Physical properties of concentrate
/ / / /
(gem™)  (grem”) e e (en'+5”!)
4.49 2.99 33.28 13.28 7.50 1. 46 0.12 527
1:3 81.36%  68.05%
3.11% 20.73%
4 o 4
4 ( )
Table 4 Industrial analysis of solid fuel and chemical analysis of ash %
M., FC,, A A, S P
TFe Sio, Al O, Ca0 MgO
11.25 81.36 3.11 15.53 0. 68 1. 10 9.62 35.86  25.47 12. 88 1. 68
10. 98 68. 05 20.73 11.22 0.38 0.92 7.48 39.53 24.04 11.67 1.17
:FC,, P M, PA Vi o
5 o 5 6.80 mL/g -0.074
163. 68% mm 95.56% o
5
Table 5 Physical properties of bentonite
/(mLeg™") 1% / (100 g) "' 1% -0.074 mm 1%
6. 80 163. 68 23.79 7.96 95.56
1.2
N N N N 6.
N N 9 o N
6 o Leica DMI4500P
. : (
30%~70%) .
(5~8. 2
8 ~10. 10 ~ 12 mm) ° 2.1
5 min . 1.30 w(MgO) 1.5%
4.5% 7. 8%
40% 8 ~10 mm

@600 mm x 1 200 mm

o

1(a)
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6
Table 6 Sintering pot test parameters
/mm /mm /kPa /kPa /C /°C /min /kPa /min
700 170 5 7 1 150 900 5 3
1(b),
8.0% . 8.5%+ 9.0% o 1( a) 1(b) N
8.5% 4. 8% 27.01 mm/min
74. 15%
72.75% 1.54 t/( m*+h) . .
8.5%
1
Fig. 1 Influence of moisture content and fuel content on sintering performances
2.2
8.5% - 4.5% o
40%
2( a) 2(b) . 2(b)
7. 2( a)

; 10 ~
o 7 12 mm

40% 2.07

8 ~10 mmo,
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2
Fig. 2 Influence of pellet ratio and particle size on sintering performances
7 4.5% 40%
Table 7 Influence of pellet ratio on basicity of matrix 8 ~10 mm
/% 0 30 40 50 60
1.30 1.80 2.07 2.44 2.97
2.3 3(a) o 3(a)
w( MgO) 1.5% 8.5% N
(a) v (b)
3

Fig.3 Influence of basicity on sintering performances
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Table 8 Influence of basicity of composite material on
basicity of matrix material
R 1.20 1.30 1.50
3(b) . 3(b) 1.92 2.07 2.38
9,
o 9
; 67.81% 76.15%
63. 00% 76. 82% 1.03
t/( m*+h) 1.41 t/( m><h)
" . 63. 81 kg/t 52.38 kg/t.
8 o
2.4 0
9
Table 9 Comparison of sintering performances between conventional sintering and composite agglomeration
/ / / / / /
% kPa ( mme*min ") %o /% (tem>+h™") (kget™")
( 4.8%) 35 -7 19.32 67. 81 63.00 1.03 63. 81 1. 026
( 4.5%) 25 -7 23.15 76. 15 76. 82 1.41 52.38 0. 966
10, 10 w( FeO)
w( FeO) w( FeO)
5
10 ( )
Table 10 Main chemical composition of conventional sintering and composite agglomeration products
under optimized conditions %
TFe FeO Ca0 MgO Si0, Al, O, K,O0 Na, O
( 4.8%) 52.13 7.24 12.52 1.33 9.80 0.67 0. 06 0.01
( 4.5%) 51.11 10. 04 13.39 1.48 10. 45 0.71 0.08 0.01
2.5 ;
4(a) \4(b) Fe, 0,
( )i
(c) . 2Ca0 - Si0,
4(d) ( ) 4(e) . o
4(1) ( ) o 4(c) \4(d)
4(a) \4(b)
N 1.3 40%

2.0
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Fig. 4 Microstructure of sinter
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