AC)

Crystal Research and Technology 41 (2006), p. 950 - 954 FHI

MAR-PLANCK-GESLLLECIEA T

Nitrogen-doped zirconia single crystals

T.-C. Rédel*!, D. Wang?, D. S. Su?, M. Lerch', A. Prokofiev®, K. D. Luther?,
and W. Assmus®

! Technische Universitat Berlin, Institut fiir Chemie, StraRe des 17. Juni 135, 10623 Berlin, Germany
2 Fritz-Haber-Institut der Max-Planck-Gesellschaft, Faradayweg 4-6, 14195 Berlin, Germany
3 Johann Wolfgang Goethe-Universitat, Physikalisches Institut, Max-von-Laue-StraRe 1, 60438 Frankfurt, Germany
*Corresponding author

Key words: zirconium oxynitride single crystal, TEM, SAED, EELS.

Abstract

The aim of this work is the preparation of nitrogen-doped single crystals of cation-stabilized
zirconia. Thin plates of these crystals were nitrided in a graphite heated resistance furnace with
nitrogen as reaction gas. Several dwell times and reaction temperatures were tested and their
effect on the amount of incorporated nitrogen is investigated. During nitridation at high
temperatures a rock salt-type ‘ZrN’ layer grows on the surface, leading to the destruction of the
crystal. In contrast to the fluorite-type bulk material, which can be described as a fast anion
conductor, the surface layer shows electronic conductivity. For possible applications of the bulk
material (solid electrolyte) the formation of the surface layer must be avoided. Therefore, the
interface between surface epilayer and bulk material was investigated in detail by electron
microscopy methods.

DOI 10.1002/crat.200610703

Preprint of the Department of Inorganic Chemistry, Fritz-Haber-Institute of the MPG (for personal use only) (www.fhi-berlin.mpg.de/ac)



