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Report:

A new exciting field in materials science was opened by the development of
nitridosilicates and oxonitridosilicates. They can be derived from oxosilicates by a total or
partial exchange of oxygen with more covaently behaving nitrogen. This replacement
extends the structural possibilities of conventiona oxosilicates significantly. Furthermore, the
exceptional thermal and chemical stability combined with high mechanical strength make
them materials with interesting properties for the materials science community.

Very recently, new nitridosilicates with star-like units
[NM(SiN4?),] of four SiN,-tetrahedra sharing a common
corner were found [1]. These units are connected to form a
condensed three-dimensional network. When replacing the
central nitrogen by carbon, carbidonitridosilicates with
[CI(SINg?),] units are formed [2] (Figure 1). It is expected
that these star-like units are not stable at simultaneously high
pressures and temperatures and a phase transition that changes
the coordination of nitrogen from four to six may occur. This
_ _ _ " 2 would be the first example of nitrogen being arranged in 6-
Figure 1. Sar-like[C™(SNs")] - £od coordination around silicon within a high-pressure

unit. nitridosilicate structure.




We planned to measure BaY b[Si;N;] and BaY b[SIA1;03N,] at high pressures after off-line
laser annealing the compressed structures at about 2500 K. Unfortunately, laser heating was
not available during the experiment due to malfunction of the system. Alternatively, we
measured at ambient temperature SrY b[Si4N-] and MY b[SIAI;03N,4], M=Sr, Ba, up to
pressures of 41 GPain order to evaluate the effects of cation and anion substitution on the
stability and mechanical properties of isotypic nitridosilicate and carbidonitridoal umino-
silicates.

The three samples studied showed an
exceptional stability of the crystal lattice.
No sign of a structural phase transition
could be observed. Fig. 2 shows the change
of the peak half width with pressure for all
samples studied. The main result is a peak
broadening above 7 GPathat increases
linearly with pressure in SrYb[SIAI;O3N,].
Thisisinterpreted as a strain and seemsto
be related to the substitution in the anion
sublattice since a corresponding effect was
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measurement in N, all others were measured in Ne.  Was observed with N, as well aswith Ne as
pressure transmitting medium.

The here observed response of the structure to pressure can be seen as a potential structural
instability. That may make the SIAION compound a promising candidate for the observation
of the proposed breakdown of the star-like units at higher temperatures, which are supposed
to result in a change of the N-coordination from four to six.
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