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PALIN SITTIPON : SYNTHESIS AND PHYSICAL PROPERTIES OF
SryFe, M, O.., (M = W, Mo, Mn, Co, Ni) THESIS ADVISOR : ASSOC.

PROF. SUTIN KUHARUANGRONG, Ph.D., 125 PP.

SOLID OXIDE FUEL CELL/ANODE/RUDDLESDEN-POPPER/CITRATE GEL/

XANES

The objective of this thesis is to investigate the properties of SryFe, M O,
(M =W, Mo, Mn, Co, Ni) as a potential anode material for intermediate temperature solid
oxide fuel cell. The experiments were concentrated on a suitable synthesis method
from three different methods, solid state reaction, coprecipitation and citrate gel. W,
Mo, Mn, Co, and Ni used as dopants on Fe-site were studied on the microstructures
and electrical conductivity of these compositions. In addition the oxidation state of Fe
ion using XANES technique was investigated to correlate to the electrical
conductivity.

The results show that the suitable method to synthesize Sr;Fe,O,,; is citrate gel
method and the calcination temperature to obtain a single phase is 1200°C with
a soaking time for 2 hrs. The SEM microstructure of Sr;Fe,O,,; shows porous material
with the average grain size of 3-6 pm. With W Mo and Mn dopants, the grain size
tends to decrease, however Co and Ni dopants enlarge the grain. The electrical
conductivity of SryFe,0O,, ; decreases with the dopants of W Mo and Mn. However,
the electrical conductivities of Co and Ni dopants increase and their values at 600°C

for Sr,Fe, (Co,,0,.5 and SrjFe, (Nij,O, s are 31 and 36 S/cm, as compared to

14 S/cm for Sr;Fe,0,,;. The oxidation state of Fe-ion from XANES technique shows



mixed valencies of +2 and +3 in Sr;Fe, M O, ; (M =W, Mo, Mn, Co, Ni). The high
electrical conductivity of this system is expected to occur with an equivalent fraction

of +2 and +3. Sr,Fe, ;Co,,0.,; and SryFe, (Ni ,O,  with a fraction of +2 and +3

for 0.45 : 0.55 and 0.44 : 0.56, respectively, give higher conductivity than other

compositions in this work. Thermal expansion coefficient values in a temperature

range of 350-800°C for Sr,Fe, (Co,,0..; and Sr,Fe, [Nij,0,,; are 14.61 x 10°C” and

14.22 x 10_6°C_1, respectively.
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