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Experimental Study on Sintering by Adding High Grade
Vanadium-bearing Titaniferous Magnetite Concentrate at Pangang

Rao Jiating' Zhang Yixian® Yang Xiaodong” Guo Jiaguang

(1. Pangang Group Research Institute Co. Litd. State key Laboratory for Comprehensive Utilization of Vanadium and
Titanium Resources Panzhihua 617000 Sichuan China; 2. Panzhihua Steel & Vanadium Co. Ltd. Pangang Group
Panzhihua 617067 Sichuan China )

Abstract: Through sintering test sintering performance of the high grade vanadium-bearing titaniferous
magnetite concentrate from Zhaoyang of Baima Mine Pan — Xi District was studied. Taking the place of
Panzhihua concentrate the Zhaoyang concentrate exhibited good performances in sintering such as ac—
celeration of vertical sintering speed increase of utilization coefficient and improvement of strength and
metallurgical properties of sinter. Results of industrial experiments suggested that addition of 20 percent
of Zhaoyang concentrate instead of Panhihua concentrate to the feedstock contributed to improvement of
sintering performance and quality of sinter with TFe in sinter increased by 1. 16 percent drum strength
increased by 0.57 percent and sintering solid fuel consumption decreased by 1.46 kg/t.
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Table 1 Main chemical compositions of raw materials %
53.98 1.15 3.52 31.87 2.54 4.01 0.56 12.72 0.63 0.002 9 -1.13
59.03 1.02 2.11 27.30 1.66 3.29 0.67 9.21 0.32 0.002 3 -1.15
61.41 0.25 3.82 0.56 0.33 2.26 0 0 0.04 0.09 4.12
58.89 3.22 6.67 20.32 1.97 2.30 0 0 0.67 0.065 2.92
48.22 2.15 16.82 1.91 0.53 4.23 0 0 0.18 0.069 9.55
33.86 6.34 7.2 6.1 1.72 3.28 0.19 3.16 0.35 0.036 24.3
0.82 53.25 1.26 0 1.36 0.62 0 0 0 0 42.5
0.38 90.03 1.12 0.13 0.31 0.32 0 0 0 0 6.85
0.63 86.15 1.82 0.21 0.53 0.51 0 0 0 0 8.35
2
Table 2 Comparison between physical properties of two kinds of vanadium-bearing titaniferous magnetite concentrates
, ! %
0.125 ~ 0.105 ~ 0.091 ~ 0.088 ~ 0.074 ~
. -3
(tem™) >0. 149 mm 0. 149 mm 0.125 mm 0. 105 mm 0.091 mm 0.088 mm <0.074 mm
1.99 2 3 5 6 9 19 56
2.02 1 1 3 5 6 17 67
?¥250 mm x 700 mm
10 ~16 mm
20 mm 6 860 Pa 2 min TiO, /Si0,
13 720 Pa, o
1.2
48. 6% 48. 8% 49. 0%, R, 2.40 =
. 0.05( )
R, 2.40 = ( 3. N
0.05( ) 5% .
3
Table 3 Ore blending scheme for the test %
42 0 10 22 4 8.0 2 6 5
34 10 9 20 4 7.6 2 6 5
30 15 8.5 19 7.5 4 7.4 2 6 5
26 20 8 18 8 4 7.3 2 6 5
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2 10. 63% -
12.65%;
2.1 0.67 0.96
4, o R, 2.40
4 N 6.22 o
4
Table 4 Performance comparison between the two kinds of concentrates sintered separately
TFe/% / ! 1% 1%
o (mm * min~") t+(m?e<h) ) 7 v
48.32 12.61 1.004 50.33 67.33
54.54 13.95 1.131 51.00 68.29
; Ti0,
0.074 mm o
2.2
o “ + + 7 2.2.1
5. 5
1 mm 0
5
Table 5 Particle size distribution of sintering mixture
1%
/% D, /mm
>8 mm 8 ~5 mm 5~3 mm 3~1 mm <1 mm
7.30 5 19 31 35 10 3.79
1 7.35 5.5 18.5 33 36 7 3.90
2 7.35 6 20 33.25 35 5.75 4.04
3 7.30 6 20.5 33 36.5 4 4.08
2.2.2 © V,0, 0.03. 0.04. 0.05
6 o 6 ; Si0,. CaO. MgO. AlLO,. TiO,
Ti0, /Si0, . : FeO
TFe. V,0q 0.34. 0.40.
TFe 0.13. 0.27. 0.42 0.43 o
6
Table 6 Main chemical compositions of sinter %
TFe FeO Ca0 Si0, MgO Al, 0, S TiO, V,0,
48.56 8.05 13.11 5.48 1.98 2.95 0.039 5.87 0. 36
1 48.69 7.71 13.04 5.43 1.93 2.88 0.035 5.76 0.39
2 48.83 7.65 13.01 5.38 1.85 2.76 0.033 5.72 0. 40

3 48.98 7.62 12.92 5.35 1.84 2.75 0.032 5.69 0.41
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TFe.V, 0, o
2.2.3
V,0;
. $i0,Ca0.MgO. AL O, . 7. 7
FeO 1.5%2.8% 1. 15%
FeO 0.66% +1.19% .0.31% -
7
Table 7 Technical index of sinter
/ ! 1% 1% 1%
(mm * min~") t+(m?+h) 7! /mm
21.36 1.682 67.91 57.33 5.97 21.92
1 21.50 1.707 68.17 58.00 5.81 22.24
2 21.61 1.729 68. 68 58.34 5.72 23.25
3 21.43 1.701 68.33 58.00 5.84 22.99
7
0.67. 1.01. 0.67 ; N
0.26. 0.77. 0.41 ; o @
0.29. 0.60. 0.35 mm; N
o 15% o
“ ”
’ 3
CaO
8. 9.
8 N
Table 8 RDI and RI of sinter
1%
RDI 4 \s/% RII%
>6.3 mm 6.3 ~3.15 mm 3.15~0.5 mm <0.5 mm
15.54 29.83 35.72 18.92 54.64 76.52
3 20.94 30.85 31.88 16.34 48.21 80.55
9
Table 9 Softening-dropping performance of sinter
/C /C
T, T, AT, Ty T, T, (AP,,) IPa
1133 1317 184 1317 1515 198 16 340 1 118 700
1135 1294 159 1324 1478 154 9 840 355 740

AT, =T, = TyTo= T, = Tapo
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8 RDI . 54.64% .
3 RDI , s 48.21% 4.43
RI 4.03 o N
° 4
( 9)
25 C 2010 12 14 ~ 20
44 C 6 500 Pa 6"
762 960 o 10
N 11,
10
Table 10 Proportioning ratios of sintering mixture during trial and reference periods %o
41.76 0 10 26.03 2.21 4 8.50 3.88 2 4.5 22
25.76 20 10 21.86 2.61 4 8.14 5.91 2 4.5 22
11
Table 11 Comparison between sintering technical indices during trial and reference periods
/ ! ! /kP /C 1% 1%
mm a 0 ©
(m* min~") (mm * min ")
679 1.8 20.29 1534 120 7.30 3.10
677 1.8 20.23 1531 120 7.47 2.87
+3 mm / .
1% (ke t™D) /% /% TFe/% FeO/% Si0, /%
67.12 46.99 72.79 74.59 48.53 7.94 5.69
68.53 45.53 73.36 74.65 49.69 7.98 5.31
10.11 TFe
Si0,
20% 16. 22 0
4.17 o
5
3.77 1)
$i0,
0.23 o o
0.17 0.67.1.01.0. 67
3 mm .41 0 ; 0.26.0.77.0.41 ;
0.29.0.60.0.35 mm;
1.46 kg/t 0.57 1.5% 2.8% 1. 15%,
1. 16 Si0, 0.66% 1. 19% .0.31% »
0.38 . 20% 2)

TFe.V,0q

TFe 0.13.
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0.27.0. 42 ; V,04 0.03.0.04. o
0.05 ° 4) 20%
3) 1.46 kg/t
RDI _, |5 4.43 RI 4.03 0.57 1.16
; 25 C Si0, 0.38
44 C 6 500 Pa o
762 960
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