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Introduction

Cerium Laboratories, LLC is a world class
materials analysis laboratory serving
alternative energy companies worldwide.
We have successfully developed and used a
variety of analytical techniques to
characterize the chemical composition of
PEM fuel cell electrolytes, electrodes,
catalysts and product water and to identify
leachable contaminants from associated
materials of construction. Cerium recently
extended its analytical offerings to include
elemental and structural analysis of raw
materials used to manufacture SOFC fuel
cells. The purpose of these measurements
is to determine the stoichiometry and purity
of typical ceramic components along with
their crystalline structure. This information
is critical in selecting raw materials to
optimize manufacturability and to correlate
fuel cell construction with performance and
reliability.

Elemental Analysis

Qualitative identification of the elemental
composition of SOFC raw materials is
accomplished using wavelength dispersive
X-ray fluorescence spectroscopy. Results
from this analysis are used to identify which
elements require further quantitative
measurements. Cerium has developed
sample preparation techniques that enable
complete dissolution of ceramic raw
materials. Resulting solutions are analyzed
by spectrochemical techniques which are
calibrated with NIST traceable standards.
Concentrations of major elements are used
to accurately determine stoichiometry and
minor contaminants may be measured at
concentrations as low as 0.01 Wt%.

Structural Analysis

The crystalline structure of SOFC raw
materials is determined using a
combination of X-ray powder diffraction and
Raman spectroscopy. The X-ray powder
diffraction pattern provides the dimensions
of the crystal lattice, while the
corresponding Raman spectrum is used to
identify multiple crystalline phases.
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The Raman peaks at 143, 256, 322,
and 466 cm-! and the up shift of the
cubic peak to 617 cm-1, indicate that
the tetragonal phase is present in the
YSZ sample.
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The tetragonal phase peaks of YSZ
are very weak in the NiO stabilized
YSZ material indicating that the
material is mostly cubic.

The Raman peak at 425 cm
corresponds to the rhombohedral
phase of LSM.




