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Abstract

The CSIR-Ti process produces titanium metal powder through continuous stepwise
metallothermic reduction of titanium tetrachloride (TiCl4) in molten salt medium, and represents
a cost-effective alternative to the standard Kroll process to produce titanium metal. Subsequent to
proving the CSIR-Ti process at bench scale producing batches of £2 kg titanium powder, the
design, build and test of a continuous 2 kg/h Ti pilot plant was authorised. The scale-up process
highlighted limited expertise in South Africa with regards to handling molten salt and molten
reducing metals. Scaling up the CSIR-Ti process, with requirements of continuous operation,
compact size, effective agitation, pumping and maintaining salt in the molten state brought an
unusual set of challenges requiring development of unique and prototype equipment. Further
challenges were encountered in the handling and continuous feeding of molten reducing metal at
the relatively small scale of the pilot plant. Gaps in knowledge addressed and solutions developed
and discussed in this study include custom-modified agitators, custom-developed flow meters for
measuring molten salt and molten metal flows, and a custom-designed molten metal feed system.
Specialised materials such as, ultra-high temperature heating tape and ultra-low thermal
conductivity insulation had to be imported as well as a special high-temperature pump that can
pump a slurry consisting of molten salt containing a high weight percentage of suspended metal
powder.



