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 Abstract – An experimental setup was assembled to produce nanosize powders with optimized characteristics by the spray 

pyrolysis technique, an alternative route to obtain particles after atomization of an aqueous solution assisted by ultrasound, followed by 
thermal treatment at relatively low temperatures. This technique provides crystalline spherical nanoparticles, which will be used to 
produce low temperature sinterable dense ceramics for electrolytes in solid oxide fuel cells.  

 
Chemical synthesis of ceramic materials and control of process parameters should lead to dense 

ceramics with nanometric grains. These ceramics can be obtained from powders constituted by nanometric 
particles with reduced average crystallite size and high specific surface area. Many synthesis techniques 
have been proposed to produce powders with optimized properties. Nanometric powders may allow reduced 
sintering and crystallization temperatures, yielding homogeneous and dense microstructures [1].  

The spray pyrolysis technique is an alternative to obtain complex oxides at relatively low 
temperatures. These oxides consist of nanometric spherical particles with chemical homogeneity without 
amorphous phases. The technique is based on the controlled formation of an aerosol followed by  
thermal treatment and powder collection. Precipitation, decomposition and calcination occur in a continuous 
process [1,2], as shown in Fig. 1 [1]. The droplets are caused by the atomization of the solution and all of 
them are submitted to the same conditions during the thermal treatment [3].  

An experimental setup was prepared at our laboratory to produce nanometric spherical particles for 
precursors to dense solid electrolytes for testing unitary solid oxide fuel cells (SOFC). The main components 
of the setup are the ultrasonic atomizer, the constant level flask to promote a continuous solution feed for 
atomization, a tubular furnace with a quartz tube, that acts as a reactor, and an electrostatic collector for the 
ceramic particles at the end of the process. The droplets are carried through the reactor by an inert gas. 

Depending on the synthesis conditions, different particles morphology can be obtained [1,4,5]. To 
use as a precursor for electrolytes in SOFCs, dense particles are more interesting and then, synthesis 
conditions should lead to a volume precipitation, as show in figure 2 [5]. Not only the morphology can be 
changed through the process, but also the particle size distribution, the homogeneity and the phase 
composition [2,3]. Reported results have shown that the characteristics of zirconia-based ceramics are not 
dependent on the composition or the concentration of additives, but are dependent on the experimental 
parameters [2].  

  
 

Figure 1: Particle formation during thermal treatment in the spray 
pyrolysis technique [1]. 

Figure 2: Morphologies obtained by spray pyrolysis [5]. 
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