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Effect of adding titanium-bearing raw materials on pellet properties
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Abstract: The Hlsmelt reductive melting process has attracted attention because of its short process good raw material
compatibility and high product quality. Due to its high secondary combustion rate the increase of FeO content in the slag
can lead to increased more erosion in the furnace. Therefore Hlsmelt reduction melting can be used referring to blast
furnace to use titanium-bearing raw materials for furnace protection operation. The main sources of raw materials for the
production of titanium-containing pellets include vanadium titanomagnetite ilmenite and marine placer most of which are
coarse small in specific surface area and poor in hydrophilicity. In order to produce high-quality titanium-bearing pellets

vanadium titanomagnetite and marine placer are used as titanium-bearing materials for pelletization experiments and the
effects of different titanium-bearing raw materials and their different addition ratios on the quality of fresh pellets preheated
pellets and finished pellets are observed. The results show that the preheating temperature required for conventional pellets
is 1 000 °C and the preheating temperature required for titanium-bearing pellets is lower at 950 °C while the roasting
temperature is the same as that for conventional pellets. Adding 20% vanadium titanomagnetite or 20% marine placer can
produce low titanium pellets the reduction degree of the two titanium-bearing pellets is relatively low the reduction

expansion index is less than 15% and its physical properties metallurgical properties and chemical composition reach the
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requirements of industrial production.
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Table 1 Main chemical compositions and losses on ignition of titanium-containing materials and iron concentrate %

TFe FeO TiO, \%

Ca0O Al O, MgO P S

55. 69 26.52 6. 960 0. 190
57.52 28.32 7.130 —

64. 47 14.05 0. 900 0.025

4.29 0.57 0.88 0. 096 0. 025 -2.29
1.28 3.44 3.12 0.134 0. 050 -2.27
0. 66 0. 66 0.27 0.042 0.270 0
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Table 2 Physical properties of titanium-eontaining materials and iron concentrate ore

( ) /% /
>0. 125 mm 0.125 0.074) mm 0.074 0.043 mm <0.043 mm  (em’+g™')
10. 05 14.79 18.18 56.98 2 261 0.27
82.43 17.53 0.04 0 234 0.35
19. 86 12.54 15.90 51.70 1223 0.47
234 em’/g 0.35 ; ;
64. 47% 800 mm 20 r/min 47°,
1223 em’/g 0.47 3 ; 4
o min 12 min
2 min 18 min.
3.4 N N
1:1 o N
47.01% 0
60. 77%
11.98% - 2
<0.074 mm 90. 25% 2.1
250% 14.0 mL/g N
31.09 g/( 100 g) ; <0.074 mm 1-~3 o
100% 320% 63.0 mL/g 1
36.09 ¢/( 100 g) 4.7 /(0.5 m),
1.2 0
5% ~20%
o 4.7 /(0.5 m) 7.1 /(0.5 m);
5 kg
1.5% 20%
5% ~ 4.0 /(0.5 m) o
20% o
3 ( )
Table 3 Main chemical compositions and losses on ignition of bentonite %
TFe Sio, Ca0 Al, O, MgO K,O Na, O P S
2.62 60. 77 2.18 15.01 3.52 0.59 2.53 0.031 0.032 11.48
11.98 47.01 1.52 15.00 2.02 0.12 2.31 0.082 0.051 13.76
4

Table 4 Physical properties of bentonite

<0.074 mm /o / /
( ) 1% ( ) 1% ’ (mLeg™) g-(100 g '

90.25 10. 87 250 14.0 31.09
100. 00 13. 80 320 63.0 36. 09
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Fig.1 Influence of different types of titanium-containing °
materials and ratios on the drop strength of
green pellets
2.2
10 ~12.5 mm
120 C 2 h,
950 C 15 min;
950 C 10 min.
1— Lo . 4 ° 4
» 10% 20%
Fig. 2 Influence of different types of titanium-containing °
materials and ratios on the compressive strength of °
green pellets
1— ;22— o
1— D 2— o 4
3 Fig. 4 Variations in preheated pellet strength with
Fig.3 Influence of different types of titanium-containing different titanium-containing materials and rarios
materials and ratios on the burst temperature of 2.3
green pellets 20% 20%
10 N/P o
1250 C. 15 mino.
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Table 5 Main chemical compositions and losses on ignition of roasted pellets with different titanium-containing materials
and ratios %
TFe FeO TiO, V,0, Si0, Ca0 ALO; MgO0 K,0 Na,O P S
63.55 0.675 0.55 0.040 4.73 1.13 1.59 1.11 0.182 0.327 0.058 0.0079 0.120
20% 62.73 0.675 1.45 0.083 4.41 1.54 1.30 1.03 0.159 0.197 0.053 0.0074 0.030
20% 62.79 1.160 1.53 0.118 4.95 1.03 1.73 1.38 0.159 0.230 0.099 0.0083 0.029
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Table 6 Preheating and roasting system of standard

and titanium-containing pellets Fe. Ti. C 0

74.38% « 0.72% ~ 18.76% 6.14%

/°C /min /°C /min
1 000 10 1 250 15
20% 950 15 1250 15
20% 950 10 1250 15
7
Table 7 Metallurgical performance of titanium—
containing roasted pellets %
80. 04 11.05
20% 60. 84 9.09
20% 55.56 11. 51
() » (b) ,
(c) » (d)
7 20% SEM
Fig.7 SEM image of roasted pellets with 20 %
vanadium-titanium magnetite
(a) . (b) ;
(¢) » (d)
6 20% SEM

Fig. 6 SEM image of roasted pellets with 20 %
beach sand ore

o

o Fe. Ti. Al.
Mg O 49.38% + 8.77% ~
5.87% - 5.15%  30.83% - (a) © (b) ;
° (¢) »(d)
8 20% SEM
o Fig. 8 SEM image of reduced pellets with 20 %

9 beach sand ore
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11 20% XRD
Fig. 11 XRD patterns of roasted pellets and reduced
() + (D) ' pellets with 20 % vanadium-titanium magnetite
(¢) » (d)
9 20% SEM 3
Fig. 9 SEM image of reduced pellets with 20 %
vanadium-titanium magnetite (1)
2.6 XRD 50 °C
1011 20% 20% !
XRD o
10 11
0 (2)
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1= p 2= ;33— ;A= ; Development trend and prospect of low-carbon green
5 ° ironmaking technology J . Iron & Steel 2022 57(5):
10 20% XRD 1 -10.
Fig. 10 XRD patterns of roasted pellets and reduced 2

pellets with 20 % beach sand ore
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