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transport mechanism through sulfur-free and sulfur-containing Ba0.5Sr0.5Co0.8Fe0.2O3-d 
(BSCF) membranes. Green capillaries were fabricated by phase-inversion spinning 
technique using polysulfone and cellulose acetate as binders for sulfur-containing and 
sulfer-free capillaries, respectively. Dried capillaries were crushed into powders, and disk-
shaped BSCF membranes (d=0.35-1.00mm) were pressed and sintered at 1373 K. Oxygen 
permeation measurements were performed at 923-1223K under air/(Ar+O2) gradients; 
the microstructure of membranes before and after experiments was inspected by 
SEM/EDS. The relative roles of bulk ambipolar transport and surface exchange in the 
oxygen transport were analyzed. The presence of sulfates was found to decrease the 
permeation rate, mostly due to the partial blocking of surface oxygen exchange. A 
possibility to increase the oxygen flux through sulfur-containing BSCF membranes via 
surface activation up to the level characteristic of sulfur-free membranes was 
demonstrated. 
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Barium titanate (BTO) is used as a high-k dielectric material in multi-layer ceramic 
capacitors. The minimum BTO thickness that can be achieved commercially is about 0.5 
m, which implies the use of starting powders with a particle size of ca. 100 nm. Further 
downscaling requires finer powders and new deposition techniques. Here a novel low-
temperature synthesis route towards nano-sized crystalline BTO is presented. The 
process led, without further calcination steps, directly to crystalline powder (5-15 nm). 
Barium titanate was synthesized from titanium isopropoxide and barium hydroxide in 
benzyl alcohol, at temperatures up to 175 °C. As-synthesized powders exhibited a 
crystalline structure and a narrow size distribution. Electron microscopy and X-ray 
diffraction indicated that the size of crystallites depended mainly on the amount of water 
present in the system (contained as crystal water or added externally). 
The perovskite phase development from the components was followed by Small Angle X-
ray Scattering (SAXS) at 100 °C and 150 °C. Solutions containing barium hydroxide 
octahydrate in benzyl alcohol exhibited a characteristic peak at room temperature that 
vanished slowly at increasing temperature, and disappeared completely above 78 °C 
(melting point of barium hydroxide octahydrate). The peak can be attributed to trapping 
of crystal water and its release. However, the reaction mixture containing barium 
hydroxide octahydrate and titanium alkoxide at room temperature did not show the 
presence of the aforementioned peak at any temperature. This indicates that barium 
hydroxide and titanium alkoxide reacted directly upon mixing. 
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Among the wide variety of methods available for the preparation of 1 and 2D 
nanostructures, chemical solution processes and more specifically hydrothermal 




