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oReport summary (English)

Principal investigator: Tetsuya Uda, Professor, Materials Science and Eng. in Kyoto
University

R & D title: A new continuous manufacturing process for titanium for a lightweight and
ultra-corrosion-resistant society

1. Purpose of R & D

Metallic titanium (Ti) has superior specific strength and excellent corrosion
resistance. If these properties are actively utilized, they can be used as light
structural materials for transportation, and for ideal maintenance—free materials for
marine structures that do not require surface anti—corrosion treatment. Such
utilizations make it possible to establish a low—carbon society. Despite these
advantages, the annual global production of metallic Ti is only around 200,000 tons.
One of the reasons for this is that although Ti is abundant in resources, the current
production method (Kroll process) is a batch process that takes about 10 days
because the reduction reaction involves very high exothermic reaction and also
requires time for removal of reaction byproducts and cooling Ti to room temperature.
In this study, we reduce Ti in molten bismuth (Bi) at the bottom of the reduction
vessel to produce a Bi—Ti liquid alloy. Then, segregation, vacuum distillation at high
temperature, PDR(Plasma Droplet Refining) or EB (electro—beam irradiation) melting
are utilized to establish continuous titanium production process.

2. Outline of R & D
(1) Contents:

Using the Bi-Ti liquid alloy, the possibility of direct and fast production of
ingot—shaped titanium by Mg reduction from TiCl, was demonstrated. The process can
also be applied to the production of spherical powder.

(2) Achievements:

Three processes are developed after segregation process.
Process 1: A method to obtain powdered titanium with a purity of about 98 mol % was
established, where only the distillation of Bi was used.
Process 2: The distillation of Bi alloy was proceeded to about 90 mol %, and PDR are
carried out to obtain spherical powder.
Process 3: After distilled to about 70 mol %, a method for producing ingots by EB
melting was combined. Experimental results suggest the possibility of obtaining a
titanium ingot from TiCl, in 1-2 days.

And, researches on plant engineering for new process is also carried out.

(3) Future developments:

A continuous titanium production process in a shorter period of time than the current
method was demonstrated. The possibility of significant cost reduction over the
conventional method was suggested. It is desirable to conduct pilot tests on a larger
scale in the future.



