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Research and application of improving the compressive
strength of full V-Ti pellets

Hu Peng', Jiang Sheng', Tan Yangjie’, Zhou Mi’, Xiang Shaohong’

(1. Pangang Group Research Institute Co., Ltd., Panzhihua 617000, Sichuan, China; 2. Pangang Group Xichang
Iron&Steel Co., Ltd., Panzhihua 617000, Sichuan, China; 3. School of Metallurgy, Northeast University, Shenyang
110819, Liaoning, China; 4. Panzhihua Gangcheng Group Co., Ltd., Panzhihua 617000, Sichuan, China)

Abstract: The low compressive strength (average 1 600 N/P) and large strength fluctuation (926 N/P
min, 2287 N/P max) of V-Ti pellets greatly affect the stability and smooth operation of blast furnace
after being smelted in blast furnace. The technical research and application of improving the compress-
ive strength of full V-Ti pellets have been carried out. After utilizing wet grinding equipment, the pro-
portion of pelletizing mixture less than 0.074 mm is increased from 66.64% to 71.69%. And the surface
of mineral particles becomes rough. Besides, the cohesiveness and activity increases as result of in-
stalling wet grinding equipment. By increasing the temperature of second preheating stage to about 900 “C
and reducing the grate speed to prolong the preheating time, at the same time increasing the roasting
temperature from 1 150 °C to more than 1 200 °C and reducing the rotary kiln speed to prolong the
roasting time, the diameter of inner zone of pellet can be reduced to less than 3 mm, and the compress-
ive strength is increased to 1 989 N/P and its fluctuation become narrow.
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Table 1 Main chemical composition and Ig of sample V-Ti magnetite %
TFe FeO SiO, Ca0O TiO, MgO AlLO, Ig
55.22 29.46 4.15 0.80 9.99 3.80 3.85 —1.40
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Table 2 Size distribution of sample V-Ti magnetite %
>0.15 mm 0.15~0.074 mm 0.074 ~ 0.045 mm <0.045 mm <0.074 mm
7.03 28.26 21.06 43.65 64.71
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Table 3 Main chemical composition of bentonite %
Fe,0, Sio, Ca0 ALO, MgO K,O Na,0 Ig
3.22 55.00 4.82 14.03 3.42 0.98 1.52 14.69
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Table 4 Physical properties of bentonite

B 1% IRk 2 /(mL-g ") W >4 HE(100 git)/g pHH REEE<0.074 mmAYH & 15/%
62.00 42.02 35.70 10.44 97.79
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Table 5 Effect of wet grinding time on size distribution of mixture

BLELL /%
T ES RS A]/min
>0.15 mm 0.15 ~ 0.075 mm 0.074 ~ 0.045 mm <0.045 mm <0.074 mm

0 7.03 28.26 21.06 43.65 64.71
3 572 23.36 22.16 48.76 70.92
4 4.96 22.83 21.78 50.43 72.21
5 4.50 2221 20.96 52.33 73.29
6 4.12 21.72 19.99 54.17 74.16
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Fig. 1 Particle morphology of mixture before and after
wet grinding
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Fig.2 Effect of wet grinding time on wet knock and
strength of green pellet
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Fig.3 Effect of preheating temperature and time on pel-
let oxidation rate
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Fig. 5 Effect of roasting temperature on strength and FeO
content of pellet
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Fig. 7 Macro-morphology of full V-Ti pellet
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Table 6 Inner band diameter of pellet after roasting at
different temperatures
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Fig. 8 Micro-morphology of the inner and outer band
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Table 7 Optimization of grate kiln thermal system
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Fig. 9 Changes of compressive strength of pellet before
and after technology optimization
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