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Abstract: Effects of quicklime digestion behavior on the granulation of the vanadium titano-magnetite con—
centrate were investigated by using micro-drum granulation equipment.The results show that there exist
great difference in the particle size distribution index ( PDI) of different kinds of quicklime after hydration
with water.The main reasons for the great difference of PDI are chemical composition and mineral struc—
ture.The PDI has positive correlations with the granulation index ( GI) uniformity index ( UI) and resist—
ance index of the thermal disintegration ( KI) but has negative correlations with the damage index ( DI)

of vanadium titanium magnetite concentrate.The effect of PDI on the DI is comparatively low for low-tita—
nium magnetite concentrate compared with the other two concentrates. The quicklime with high particle
size distribution index is good for its uniform distribution in the sinter mixture.The heat from hydration ac—
tion of the quicklime can make the lime particles in the quasi-particles shrunk and the particles in the
quasi—particles are bonded more tightly and the isotropic thermal stress is more balanced which is benefi—
cial to the improvement of the hot property of the quasi-particles.

Key words: sinter vanadium titano-magnetite concentrate granulation quicklime digestion behavior ore
mixing

:2019-09-18

(1987—) o E-mail: 17801035953@ 163.com.



85

o ( )
1, Ore-C
OreJ R
o R \Ore-P
Ore-R  Ore-Y
6-10
20
1
Table 1 Chemical compositions of iron-bearing materials %0
w( TFe) w( Ca0) w( Al,05) w( Si0,) w( MgO) w( V,05) w( Ti0,)
Ore-C 63.88 1.19 1.13 3.40 0.88 0.45 2.61 1.14
Ore-J 61.43 0.13 3.24 1.26 1.19 0.94 6.80 2.98
Ore-P 53.67 1.16 3.60 3.34 2.76 0.57 12.46 1.72
Ore-R 50.30 12.73 1.93 5.38 2.42 0.33 1.25 2.71
Ore-Y 57.30 0.02 1.48 6.02 0.06 10.37
2 12.80%:; CaO
Table 2 Chemical compositions of quicklime % CaCO,
w( Ca0)  w(Si0,) w(ALO;) w( MgO) Ca( OH) , CaO
L1 78.80 4.64 2.01 0.69 12.80
L2 80.00 3.78 4.21 0.64 8.58
13 79.00 3.00 4.80 1.00 9.00 1~4 o
14 86.40 2.20 1.10 1.60 7.60
16000 F L1 1-Ca0
1 Ore-P 14000 2-Caco0,
TiO, AL O, 12000
12.46%  3.60% 10000 |-
: Ore-C Ore-J TiO, :i?j 8000 |- 1
2.61% 6.80% 6000 1
. 2 CaO 4000
78.80% 14 CaO 200 i 2 S
. (4
0 l A l AL #LL L A
CaO 86.40% 7.60%; 10 20 30 40 50 6 70 80 90
Ca0 78.80% ~ 80.00% 201
CaO o 1 L1
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Table 3 Schemes of ore mixing experiments %
Ore-C Ore-¥ Ore-J Ore-R Ore-Y L1 1.2 L3 L4
CL1 51.00 0.00 0.00 20.00 20.00 2.55 0.00 0.00 0.00 2.75 3.70
CL.2 51.00 0.00 0.00 20.00 20.00 0.00 2.55 0.00 0.00 2.75 3.70
CL3 51.00 0.00 0.00 20.00 20.00 0.00 0.00 2.55 0.00 2.75 3.70
Cl4 51.00 0.00 0.00 20.00 20.00 0.00 0.00 0.00 2.55 2.75 3.70
PL1 0.00 51.00 0.00 20.00 20.00 2.55 0.00 0.00 0.00 2.75 3.70
PL2 0.00 51.00 0.00 20.00 20.00 0.00 2.55 0.00 0.00 2.75 3.70
PL3 0.00 51.00 0.00 20.00 20.00 0.00 0.00 2.55 0.00 2.75 3.70
P14 0.00 51.00 0.00 20.00 20.00 0.00 0.00 0.00 2.55 2.75 3.70
JL1 0.00 0.00 51.00 20.00 20.00 2.55 0.00 0.00 0.00 2.75 3.70
JL2 0.00 0.00 51.00 20.00 20.00 0.00 2.55 0.00 0.00 2.75 3.70
JL3 0.00 0.00 51.00 20.00 20.00 0.00 0.00 2.55 0.00 2.75 3.70
Ji4 0.00 0.00 51.00 20.00 20.00 0.00 0.00 0.00 2.55 2.75 3.70
4 o
Table 4 Particle size distribution index ( PDI)
of quicklime %
0.070 4.0.098 6 0.094;
L1 L2 L3 14
0.0392.0.0314 0.0412
19.32 10.37 15.67 6.52
4
6.52% ~19.32% 19.32%( L1)
L3 L2 6.52% (14) ,
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Table 5 Granulation indexes of the vanadium
° titano-magnetite concentrate
Gl Ul DI KI
CL1 1.608 9 0.532 3 0.336 1 5.73
o CL2 1.580 6 0.516 7 0.343 2 5.36
CL3 1.598 1 0.521 0 0.340 1 5.57
Cl4 1.539 4 0.493 1 0.350 2 5.13
PL1 1.579 1 0.521 7 0.393 9 3.95
. P12 1.526 9 0.509 3 0.462 9 2.94
39 PL3 1.549 3 0.510 3 0.430 5 3.16
: P14 1.480 5 0.481 3 0.491 0 2.85
JL1 1.480 3 0.517 4 0.428 2 3.74
JL2 1.412 7 0.498 5 0.494 0 2.88
JL3 1.452 4 0.508 6 0.449 3 3.40
5 ° JLA 1.386 3 0.476 2 0.514 7 2.66
3.2.1
5
5 o
5 o
10.37
1.539 4~1.609 8.1.480 5~1.579 1 1.386 3~1.480 3
0.493 1~0.532 10.37

3.0.481 3~0.521 7.0.476 2~0.514 7
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