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Drying of particulate suspension for the film formation is important process in various 
applications such as secondary battery, display, solar cells. As dispersion stability is a crucial issue 

in determining final drying products, many attempts have been carried out to understand the 
dynamics of structural change during drying. X-ray scattering is a useful technique to observe the 
suspension microstructure more directly than any other techniques[1-2]. Unfortunately, as 

conventional x-ray beam emits parallel to the ground, it was not possible to apply the drying 
colloids so far. In 2011, we attempted drying experiment of charged colloidal silica using vertical 

X-ray beam in BW1 and successfully observed the drying dynamics of colloidal silica. To the best 
of the knowledge of the authors, SAXS study on drying film is conducted for the first time.  
 

 

 
Figure 1. scattering image as a function of drying time for highly charged colloidal silica.  

 
 

The model system in this study is an aqueous dispersion of 12 nm colloidal silica with initially 

30wt% solids, (Ludox HS-30, Aldrich). We varied the charge of suspension by the addition of NaCl. 
In Figure 1(c), highly charged silica shows the shift of maximum peak to high q as solvent 

evaporates. It means suspensions show the ordered structure and the average distance between 
particles becomes small during drying. Further investigation about solidifcation suggests that 
charged silica experiences the liquid-solid transition due to the capillary ptressure. We found that 

the Drying-SAXS in BW1 is promising tool to understand the phase behavior of colloids during 
drying,  
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