


Plasma technology for the manufacturing of nuclear materials at Necsa

(similar to the Kroll process) (Nel et al., 2012). The whole
process is generally referred to as the AMI zirconium metal
process (Nel et al., 2013). The plasma process has, however,
the additional advantage that it can be modified to make it a
continuous process, unlike the conventional Kroll process.
The AMI zirconium metal process making use of
plasma/fluoride technology consists of only six steps, and
offers the potential of huge cost savings in comparison with
the conventional processes. 

This process is schematically presented in Figure 8. 

Conclusions
Plasma processing has numerous potential applications in
nuclear science and technology and for the manufacturing of
nuclear materials. Over a period of three decades, Necsa has

developed plasma applications in the nuclear fuel cycle,
including the manufacture of nuclear ceramics and nanopar-
ticles that are being (or can be) used in nuclear reactors,
especially in high-temperature gas-cooled reactors.
Fluoromonomers, which are used as precursors for many
fluoropolymers, can also been made via plasma processes.
Fluoropolymers are extensively used as filters, seals, and
containers in the nuclear industry. Nuclear waste destruction
can also be accomplished by plasma processes. Many of these
processes have been developed to pilot scale, while others
were developed only to the laboratory scale and proof-of-
concept. Necsa has patented plasma and fluoride processes
for the manufacturing of nuclear-grade zirconium metal
powder using the mineral zircon as starting material. �
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Figure 8 –Block flow diagram of the AMI zirconium metal process

DEVELOPING
 THE FLOWSHEET

METALLURGICAL LABORATORY

We specialise in commercial mineral processing and metallurgical test 
work for process design purposes and the application of Maelgwyn’s 
proprietary technologies and processes in gold, base metals and PGMs 
with laboratory and pilot scale capabilities.

Successful testwork programmes have included process development, 
bench and pilot, on common sulphide minerals as well as on non-sulphide 
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