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SOLID OXIDE FUEL CELL/CATHODE/RUDDLESDEN-POPPER/ ELECTRICAL

CONDUCTIVITY/ CITRATE GEL

The objective of this research is to study on synthesis methods of LasNizOjy
having Ruddlesden-Popper (RP) structure by using solid state reaction and citrate gel
techniques. In addition, the effects of dopants in LasSrxNizyByOjo+s compounds
(B=Co Fe and Mn with x =0 - 0.3 and y = 0 - 0.3) on microstructure and electrical
conductivity were investigated.

The results of this research show that the optimum calcination temperature to
obtain a single phase of LasNi3O;¢ are 1100 and 1000°C for solid state reaction and
citrate gel method, respectively. Above 1100°C for solid state reaction, LasNi3Oiq
decomposes to LasNiyO7.5 and NiO. The single phase of Sr, Co and Fe doped
LayxSrxNizyByOjo+5 with X < 0.2 and y < 0.1 was observed after calcination at 1000°C. For
LayxSrNi3Ojo.5 with X > 0.3, the other phases of n = 1 RP and NiO appear. For co-dopant
compositions, the single phase can be obtained after calcination at 1000 - 1100°C. However,
La3 95S10,0sNi2.7F€0301045, La3 9Sro.1Ni28F€0201045 and Las 95Sto0sNiz9Mng 101045 show the
other phases of LaNiOs and NiO.

The microstructure of LasNi3O;( was analyzed by scanning electron microscope. The
grain size of samples was shown in the range of 0.6 — 1.3 micron. The difference of grain size

was influenced from other dopants. Moreover, the grain size of Sr-doped LasNi;O;y tends to



decrease. However, Co, Fe and Mn-doped LasNi;Oj trend to increasing grain size of the
sample.

The electrical conductivity of specimens was measured with DC 4-point
measurement. After sintered at 1100°C, The electrical conductivity of LasNizOj
synthesized by Citrate gel method is 124 S/cm at room temperature and higher than
LasNi30,¢ from solid state reaction. However, the electrical conductivity of Sr-doped
composition with X = 0.05 sintered at 1000°C shows the highest value of 140 S/cm at
room temperature. The pinpoint conductivity measurement by C-AFM technique was
used to compare the resistance of LasNi3O;¢ and Laj 95Sr 9sNi3019+5. The results show
that the grain boundary has lower resistance than grain. The resistance of Sr- doped
composition with X = 0.05 is lower than that of LasNi;O;( with the value of 0.216 ohm.
Nevertheless, the electrical conductivity was decreased with an increasing amount of Sr. For
the other dopants of Co, Fe and co-dopants, the electrical conductivity of these compositions

has decreased.
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