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Background

Over the recent years, a great interest has been shown for multinary oxynitrides containing main group elements especially in the fields of
phosphors or visible-light driven photocatalysts. However if a tremendous work has been done on nitridosilicates and nitridoalumonisilicates based
materials, very little is know about multinary (oxy)nitride systems based on aluminum (R,AIO;N, RAI;;O,,N), gallium (La,GaN;) or phosphorous
(zn,PO3N). A large part of our research is then devoted to the preparation of new materials among those systems by exploring less-common
synthesis routes than the usual solid state reaction or the ammonia flow-based nitridation. As a first step of the present work, we have successfully
reinvestigated the preparation of the R,AIO;N oxynitrides (R = Nd and Sm) using the carboreduction and nitridation process (CRN).

Nd,AIO 3N Previous synthesis : mixture of Nd,O, or Sm,0, and AIN sealed under N, in
nickel tubing and fired at 1350°C with repeated heating.

Long reaction process (~ 6 x 24h)

2D-perovskite structure Very difficult to obtain pure samples ~ — RAIO, and R,0, minor phases
related to the K,NiF, type

Carboreduction & nitridation (CRN):

S.G. = 14/mm 2 Sm,0, + ALO; + 3 C + N, = 2 Sm,AIO;N + 3 CO T =1250°C
a=3.7046 A
c=12.5301 A
Regular apparatus
V =171.96 A3
M oxides oxides + oxynitride
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"Oxygen trap" apparatus
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Nd,AIO;N — orange powder
Sm,AIO;N — greenish yellow powder
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Conclusion...

» Carboreduction & Nitridation (CRN) is a convenient way to prepare aluminum based
oxynitrides with interesting optical properties and good thermal stability under air.

» Apparatus will be upgraded with a nitrogen gas purification system (moisture and
e i oxygen traps, hot titanium wire) to avoid reoxidation of the samples.
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