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Experimental Study on Direct Reduction of Vanadium and Titanium-bearing
Sea Sand Ore Pellets in Gas-based Shaft Furnace

Yan Fangxing Zhang Qifu Cao Chaozhen Hou Jian Li Naiyao Lan Jiran

( Beijing Shougang International Engineering Technology Co. Lid. Beijing Metallurgical 3-D Simulation Design Engineer—
ing Technology Research Center Beijing 100043 China)

Abstract: To explore the feasibility of direct reduction of vanadium and titanium bearing sea sand ore in
gas-based shaft furnace the oxidized pellets of the ore were obtained by roasting at 1 250 °C for 20 min

with compressive strength of 2 099 N reduction index ( RI) of 77.8% reduction dusting index ( RDI) at
low temperatures of 92% reduction swell index ( RSI) of 7. 5% and reduction cementation index of
10.4% respectively. The reduction rate of the pellets at 950 °C for 180 min is 89.4% with H,/CO =
1.5 92% with H,/CO=6 and 96% with pure H, as the atmosphere respectively. All the indexes of the

pellets are excellent and can satisfy the requirements of the gas-based shaft furnace.
Key words: vanadium and titanium-bearing sea sand ore oxidized pellets metallurgy characteristics gas—
based shaft furnace reduction rate
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Table 1 Main chemical compositions vanadium titanomagnetite( mass fraction) %o
TFe FeO Vz 05 TlOz 5102 CaO MgO A12 03 S P
54.16 9.91 0.815 16.16 1.69 0.36 0.86 3.25 0.01 0.01
2 ( ) NN
Table 2 Mineral species and volume content
( volume fraction) % °
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Fig. 1 Micrograph of concentrate powder ( reflection)
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Fig.2 XRD pattern of concentrate powder
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Table 3 Test results of pellet metallurgical properties %
Ry RDL5.15 cl RSI
1SO 11258 ISO 11257 HYL ISO 11256 GB/T 13240
77.8 92.0 91.4 10.4 7.5
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