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WITOON THEPSUWAN : SYNTHESIS AND PHYSICAL PROPERTIES
OF Lay_«SryMo,.y.,WyM,09_5 (M = Nb, Zr). THESIS ADVISOR :

ASSOC. PROF. SUTIN KUHARUANGRONG, Ph.D., 126 PP.

SOLID OXIDE FUEL CELL/ELECTROLYTE/LAMOX/ION CONDUCTOR/

ELECTRICAL CONDUCTIVITY/XANES

Doped La,Mo0,09 compositions were investigated on their properties as a
potential electrolyte material for intermediate temperature solid oxide fuel cell. This
work concentrated on the effects of Sr, W, Nb and Zr as selected dopants on phase
transition, microstructure, electrical conductivity and thermal expansion coefficient of
La; «SrxMo,.y.,WyM,O9_5 (M = Nb, Zr). In addition, XANES was used to determine the
oxidation state of Mo and Nb ions in these compositions.

The results show that the appropriate calcination temperature to obtain a single
phase of these compositions synthesized via solid-state reaction method is
950-1000°C depending on the dopant. The doping limit of Sr, W and Nb/Zr to obtain
a single phase 1s x < 0.1, y < 1.3 and z < 0.1, respectively. The suitable amount of W to
stabilize the cubic form of La,Mo0,O9¢ at room temperature is 7.5 mol% W.
In contrast, Sr, Nb and Zr cannot suppress the phase transitions from cubic to
monoclinic. The XANES result shows that the oxidation states of Mo and Nb are
found to be +6 and +5. The oxygen vacancies increase as lower valence atoms, Sr**
and Zr*", Nb>" substitute into La’" and Mo®", respectively. This results an increasing

conductivity in La;M0,0O9¢ composition.



The sintering temperature for undoped-La;Mo0,09 and doped compositions is
1100°C for 3 hours, whereas 5 mol% Nb-doped specimens require to be sintered at
1150°C for 3 hours. The bulk density of all sintered compositions is around 94-95% of
their theoretical density. The compositions of 5 mol% Zr cannot achieve a high density
after sintering at 1150°C. The average grain size of undoped composition is about 5-8
um. For W doped compositions, the grain size is slightly lower than that of La,Mo0,09
and increase with an addition of Sr. With Nb/Zr dopants, the grain size decreases and
the porosity increases.

The electrical conductivity value of undoped-La;Mo,0s is 4.48x10* S/cm at
500°C, which 1s lower than that of all doped compositions. Sr performs higher
conductivity than W, Nb and Zr. In this work, La;¢Srg;Mo0,O9 shows highest
conductivity value of 2.14x10° S/em at 500°C. Above 560°C, doped specimens
exhibit lower electrical conductivity than La,Mo,09. At 600°C, undoped-La,Mo,0q
shows the highest conductivity and its value is 2.68x107 S/cm.

The thermal expansion coefficient in a temperature range of 100-500°C for
La,Mo,09 is 15.25x10° °C™. La; 9Srg1M0,09 shows higher thermal expansion value

0f 16.66x10 °C”" but lower thermal expansion in a range of 550-1000°C
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