RAMAN AND X-RAY DIFFRACTION STUDIES ON BAREHY9: HIGH VOLUMETRIC CAPACITY
HYDROGEN STORAGE MATERIAL

Wilson K. Wanene and Dhanesh Chandra*
Materials Science & Engineering Division, Department of Chemical & Metallurgical Engineering (MS 388),
University of Nevada, Reno, Nevada 89557
Maddury Somayazulu, Stephen A. Gramsch, and Russell J. Hemley
Geophysical Laboratory, Carnegie Institution of Washington, 5251 Broad Branch Road NW, Washington, DC
20015
Raja S. Chellappa
Shock & Detonation Physics (WX-9), Los Alamos National Laboratory, Los Alamos, NM
Selva Vennila Raju and Simon M. Clark
Advanced Light Source, Lawrence Berkeley National Laboratory, Berkeley, CA, USA

Abstract

In-situ synchrotron x-ray diffraction up to 32.9 GPa and Raman spectroscopy up to 21 GPa was used to study the
structural properties of BaReHy under pressure. Compression of the initial hexagonal structure (P6y/mmc) with
lattice parameters a = 5.2882A and ¢ = 9.3225 A and a V = 112.891 A’ resulted to a 33.4% volume reduction with a
lattice parameter a = 4.5735A and ¢ = 8.3036 and V = 75.209A” at 32.9 GPa. A bulk modulus of K, = 23.9 £ 1.0
GPa and a pressure derivative K' = 6.1 £ 0.4 GPa was obtained by fitting of pressure and volume data using obtained
using 3" order Birch-Murnaghan equation of state. The analysis of the x-ray data exhibited a possible orientation
disorder in the crystal without any phase transformation in the studied pressure.



