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Preparation of Metallized Pellets by Pre-reduction of Titanium Concentrate
and Their Compressive Strength Properties
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Abstract; An experimental study was conducted on preparation of metallized pellets by agglomeration and pre-reduction
of titanium concentrate, for investigating the effects of carbon particle size, carbon dosage, roasting temperature and
roasting time on the compressive strength and metallization rate of the pellets. The results show that the raw material is
mainly composed of ilmenite with a small amount of magnetite, in which the size fraction of —69 pwm accounts for
approximately 91.39% , indicating that the material is fine-grained, and has favorable pelletizing performance. It is found
that with carbon particle size of =1 mm (unclassified) and addition of carbon at 10% , both the green and fired pellets
meet the process requirements in terms of compressive strength. On this basis, after roasting and reduction at 1 200 °C in
a vacuum furnace for 30 min, qualified pellets with compressive strength of 1 224.60 N/P and a metallization rate of
50.48% can be obtained, which can meet the raw material requirements of electric furnace smelting and separation
process. Within the experimental range, appropriately increasing the roasting temperature, prolonging the roasting time,
and increasing the carbon addition are all beneficial to improving the metallization rate of pellets.
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Table 1 ~ Multi-elemental analysis of titanium concentrate %

TiO, Fe,0" MgO SiO, AlLO; MnO V,05 CaO SO,

47.30  43.35 336 252 09 085 047 046 0.37

Cr,0; Na,0 P,05 NiO Zn0 Z0, CuO0 K,0 Hfly

0.14 0.06 005 0.02 0.2 001 001 0.01 0.04
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Fig.1 XRD spectrum of titanium concentrate
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Fig.2 SEM images of titanium concentrate
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Fig.3 Particle size distribution of ilmenite concentrate
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Fig.4 Thermogravimetric analysis of titanium concentrate
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Table 2 Industrial properties of coal samples %
KoY R
Koy I SE Atk
A Aq Vaa Va Vaat
2.57 9.17 10.44 4.95 7.71 10.05 82.04
x3 BRESKWER
Table 3  Calorific value of coal sample
AR 2SS TR R AL 23T RIEAR AL
P/ (J-g™") K/ (1 - g K/ (J-gh)
29 998.60 29 890.50 29 358.46
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Table 4  Effect of carbon particle size on average compressive

strength of pellets
FEPURSREE/ (N - P71

B AR B/ mm

A3k Bk

—1(RA9) 216.17 1215
-1+0.4 225.45 1105
-0.4+0.074 235.18 879
-0.074 362.14 736

2.1.2 BB H
PR BE—1 mm ( AR 432K ), BBk i %) BR A 240
JE i B (2 e DL e S B 35 0T 0, B 2 O Ak B

®5 BEERENIKE T HHERERZM

Table 5 Effect of carbon content on average compressive strength

of pellets
ROt % EHURREE/ (N - P;‘)
Ak Bk
5 183.70 2174.75
10 216.17 1224.60
15 230.33 674.60
20 343.33 344.60
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Fig.5 Effect of roasting temperature on average compressive strength

of fired pellets
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Fig.6  Effect of roasting temperature on metallization rate

of fired pellets
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of fired pellets
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