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As the demand for energy-efficient technologies increases, it is critical to develop processes that produce 
materials at a lower cost. In this context, flash sintering (FS) is a viable alternative to conventional sintering, 
leading to a reduction of the processing times from hours to seconds, and a decrease in operating 
temperatures. Recently, room temperature FS was reported in the literature for materials such as ZnO or YSZ, 
however, the relationship between the micro/nanoscale properties and the physical mechanisms operating 
during FS is not fully understood [1], [2]. Also, the investigation of these mechanisms on semiconductor oxides 
is scarce. This is important as this class of materials has a wide range of applications due to their properties 
such as superconductivity, ferroelectricity, and dielectric assets [3]. Previous work demonstrates that the 
electrical response of piezoelectric ceramics is related to the defect formation and kinetics during the flash event 
[4], [5].  
In this work, ex-situ FS studies of dense La0.75Sr0.25CrO3 bulk samples were performed at room temperatures. 
FS processing parameters were correlated to the nano/atomic structure, such as average grain size, grain size 
distribution, and composition distribution, obtained through TEM/STEM coupled with EDS. An investigation of 
the electrochemical reduction of species after FS, likely due to thermal runaway and defect migration, was 
conducted with aberration-corrected TEM/STEM coupled with Mono EELS. In this way, both the valence state of 
chromium and the distribution of oxygen were mapped before and after FS. Additionally, the grain boundaries 
were characterized by aberration corrected TEM/STEM to identify the presence of amorphous phases resulting 
from local melting, which is also associated with the thermal runaway mechanism. Finally, an experimental 
setup for in-situ TEM flash sintering analysis was developed, where changes in the structure of electron 
transparent samples could be detected and monitored during the application of an electric field to simulate FS at 
room temperature, (Figure 1). 

 
Figure 1 - TEM images of La0.75Sr0.25CrO3 a) before and b) after flash sintering. 
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