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Production cost of current titanium metallurgical process and
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Abstract: Titanium is currently used as an advanced structural material for its high strength, low dens-
ity, and excellent corrosion resistance. However, in our daily lives, people are not familiar with titani-
um metal because we rarely use it. The worldwide annual production of titanium metal is less than 1/30
of that of titanium oxide (TiO,). This is very unnatural considering the excellent properties and abund-
ant reserves of titanium. The limitation of titanium application derives from its high cost. In this paper,
the metallurgical process of titanium was analyzed, and compared with the processes of iron and alu-
minum. The details of the production cost of the current metallurgical process were analyzed. New ti-
tanium metallurgical processes were reviewed, and the possibility of reducing the production cost was
discussed. The energy consumption and operation cost of titanium metallurgical process will be remark-
ably reduced through the combination of the carbon thermoreduction and molten salt electrolysis, using
ilmenite (FeTiO;) as the raw material. The main challenges for scaling up of the USTB process are pre-
paration of large size anode TiC,O,_, and continuous operation of large size electrolysis cell.
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Fig. 1 The relationship between metal price and its pro-
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Fig.2 The relationship between metal price and its re-
serves
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Table 1 Reserves (Clarke number, CN), world annual production (WAP), mining cost (MC), and price of metals

PIVES ) B (CN) x10° HEFAR= /Tt WA IETT ) LR ARE/ (T 1)
Al 81300 5800 260 2000
Fe 50 000 162 800 150 325
Mg 20 900 101 245 2180
Ti 4400 20 460 8150
Zn 70 1400 2400 2860
Cu 55 2350 5090 5870
Pb 13 1110 2370 2720
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Fig. 4 The chemical reactions in the current process of ti-
tanium production from ilmenite (FeTiO;)
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Fig. 7 The chemical reactions in the titanium production
process through TiCl, electrolysis
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Fig. 11 Titanium metal deposited on the cathode after electrolysis in NaCl-KCl melt: (a) scanning electron microscope (SEM)

image of the product powder and (b) X-ray diffraction pattern of the product titanium
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