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Chapter 1

Induction Plasma Synthesis of Nanostructured Materials

Jiayin Guo

Additional information is available at the end of the chapter

Abstract

Induction plasma technology has been widely recognized as a valuable tool for the
development and industrial‐scale processing of high added‐value materials. These
include in‐flight melting, purification and spheroidization of powders, deposition of
coatings and near‐net shaped parts, and the synthesis of nanostructured materials.
Following a brief introduction to inductively coupled plasma (ICP) technology, a
review is presented of the present and potential applications of induction plasma
technology for the synthesis of nanostructured materials such as nanopowders,
nanotubes, nanowires, and nanorods. A comparative analysis of different process
routes is presented using different precursors. Typical examples of developments at
the pilot‐scale and industrial‐scale production levels are given highlighting the
advantages and limitations of the induction plasma process route over alternative
technologies. Further, technological challenges and research needs are also discussed.

Keywords: inductively coupled plasma, synthesis, nanomaterials, nanopowders,
nanotubes, nanowires, nanorods

1. Introduction

Nanomaterials have evolved over the past two decades into a large family of powders and
coatings including nanoparticles, nanocomposites, nanocapsules, nanofibers, nanowires,
nanorods, nanotubes, fullerenes, quantum dots, and nanostructured coatings. Interest in these
materials has been growing rapidly due to their unique magnetic, electrical, optical, catalytic,
and energetic properties, which make them in high demand for a wide range of applications [1–
4] as follows:
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