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Open Ceramics, the official, peer-reviewed, Open Access journal of
the European Ceramic Society, published by Elsevier, has published a
special issue devoted to Polymer-Derived Ceramics (PDCs).

One of the main challenges in materials science is to find effective
strategies to organize and design the matter from atomistic to macro-
scopic scale, which is a unique attribute of chemistry-based technolo-
gies, such as those based on well-defined molecular and polymeric
precursors. It addresses some of the limitations (compositions, micro-
structures, shapes, ...) of ceramic manufacturing using conventional
powder-based technologies.

Precursor routes allow a precise control over the chemical compo-
sitions, microstructure and functionality of advanced inorganic mate-
rials including oxide and non-oxide ceramics. In addition, they provide
large opportunities to design and produce complex shapes more effi-
ciently and easily compared to other ceramic shaping technologies.

In this respect, the Polymer-Derived Ceramics (PDCs) route has
emerged as an important route for preparing inorganic materials
including advanced ceramics for diverse applications. This approach
allows designing (a la carte) such materials while controlling their
structure, texture, shape, and their physicochemical and functional
properties. The strength of this process lies in the selection and tailored
synthesis of the molecular precursor (elementary building block,
elemental composition) and the conditions under which the material
evolves towards a preceramic polymer and then a ceramic-based ma-
terial with the following benefits:

- highest purity of final materials compared with those obtained by
traditional powder technology because of the use of molecules in the
early stage of the process allowing easy purification of the reacting
species,

controlled shapes can be produced at all length scales because of the
possibility to adjust the physical state and rheological properties of
preceramic polymers to be shaped using the same methods as for
organic polymers or plastics,

possibility to produce a variety of chemical compositions including
nitrides, carbides, multi-component systems and hybrid (organic-
inorganic, metal-ceramic) materials,

high control of the homogeneity, atomic distribution and micro-
structure of final materials,

targeted generation of functional properties.

From the pioneering works published in the 70’s, the PDCs route has
become a preferred approach for the design and commercial production
of ceramic fibers — based on silicon carbide (SiC). The progress in the last
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few decades has been very significant, and has allowed expanding the
boundaries of this field towards novel materials (in terms of composi-
tions, microstructure and shapes), designed properties and broad
applications.

The main purpose of this Special Issue (SI) is to highlight the po-
tential of the preceramic polymers as a unique and versatile way for
preparing advanced inorganic materials. This SI addresses current
progress in all aspects of PDCs from preceramic polymer chemistry to
functional materials. Special focus is given to the relationship between
the polymer chemistry (through synthesis and/or chemical modifica-
tion) and processing conditions, leading to the desired structure at
different length scales and the properties of the resulting ceramic. This SI
includes papers on specific topics such as polymer synthesis, shaping,
polymer-to-ceramic conversion and advanced characterization, which
pave the way towards functional materials. Specifically, this SI includes
contributions on following topics:

- synthesis of preceramic polymers and/or modification of preformed
polymers,

- shaping including the design of coatings and complex 3D parts by
additive manufacturing,

- advanced characterization of materials,

- development of functional properties including those for energy
conversion and storage.

After a peer-review process, the total number of papers published in
this SI'is 12 from all over the world.

As guest editors of this issue, we would like to sincerely thank the
interest and support of all the authors that contributed to this SI, the
reviewers for their constructive comments, the editorial staff members
of Elsevier for their editorial support and the Editor in Chief of Open
Ceramics, Prof. Paolo Colombo, for given us this opportunity to edit this
collection of feature articles dedicated to PDCs.
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