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Researches on Vanadium-titanium Magnetite Concentrates by
Composite Agglomeration Process
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Abstract: Vanadium-itanium magnetite is characterized by high content of TiO, low content of Si0, and
the resulting sinter is at low tumbler strength and RDI. In this paper a composite agglomeration process
( CAP) was investigated and the resulting sinter performance was compared with conventional sintering

process The research indicated that when raw materials proportioning was kept constant RDI ,; |5 in—

creased by 5.23% ~17.4% and the tumbler strength index excessed 55% after the implementation of
the composite agglomeration process. Compared with conventional sintering CAP led to the material bed

depth increasing from 600 mm to 1 000 mm improvement of vanadium-titanium sinter RDI _; |5 indicators

as well as higher production efficiency.
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Table 1 Main chemical composition of test materials %0
TFe CaO SiOz Ti02 Vz 05 MgO Alz 03 FeO
63.11 1.20 3.60 3.05 0.44 1.10 1.21 26.39
59.76 0.80 2.10 8.02 0.74 1.28 2.84 29.36
66.17 0.80 5.19 0.59 0.07 0.46 0.78 27.61
55.00 10.92 5.06 1.63 0.26 2.40 1.99 9.00
77.36 4.92 6.20
2
Table 2 Size and composition distribution of materials
/%
48 pm 48 ~75 um 75 ~150 um 150 ~270 pum 270 pm /pm
50.50 19.40 20.10 9.50 0.50 66.87
34.74 26.29 25.08 11.20 2.69 75.11
1.2 o
66.87 um
75. 11 pm
59.76% 3% TiO,
8.02% Si0, ( <5.5%) .
o
1.2
300 mm .
1 000 mm o
1: 2%
5 ~12 mm
(e}
Sy = 5
Y Y o
1
2 o 2

Fig.1 Flow chart of CAP
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Table 3 Ratios of sinter materials %o
2
Fig.2  Morphology of the finished composite sintered ore
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Table 4 Sinter results of different carbon ratio
/

/% (mm * min’l) kPa 1% 1% RDL5.151%

3.8 10.99 1073 74.35 58.15 64.50

4.0 13.07 1118 77.33 57.65 58.02

4.2 11.76 1170 84.84 54.20 56.76

4.2 15.58 1209 80. 36 49.33 47.10

4 3. 8% ’
4.2% o
3.8%
RDI ;5 64.50%
RDI ; s 17.4%:;
55.97% 6.64%
RDI 5 5
RDI ;5 55% 3.8%
; 1 000 mm 64.50%
1300 C

3.8%
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Table 5 Results of sinter at different alkalinity
/ / / 1% 1% RDI 1%
(mm * min ") kPa ? v st
2.15 15.58 1 209 80.36 49.33 47.10
2.15 11.76 1170 84.84 54.20 56.76
2.35 12.12 1 000 85.18 55.65 68.83
2.55 17.24 958 86. 16 58.68 70.67
5 2.15~2.55 N
2.55 86. 16% N
58. 68% RDI , 5 °
70.67% o RDI ., s 47.10%
70.67% 49.33% 58.68% . 2.15
RDI,, . 54.20%  56.76%
o 2.3
2.15 7.5%
( >1300 C) . 40%
600 mm 1 000 mm
6
6 o
6
Table 6 Sinter results at different bed depth
/ /
/mm (mm * min~") kPa 1% 1% RDI .15 1%
600 15.58 1209 80.36 49.33 47.10
1 000 11.76 1170 84.84 54.20 56.76
6 4.8 49. 33%
600 mm 1 209 kPa; 54.20% RDI ; |5
1 000 mm 1170 12

kPa o
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Fig.4 Core structure of acid pellet

Fig.5 Microstructure of high basicity sinter
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RDI ., s 47.10% 1 000 mm 1 170 kPa
49.33% 4.8
RDI ,, s 55% . 54.20%
2) 3.8% RDI . 12 .
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