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ABSTRACT 
Solvent annealing is an important method to control the surface morphologies, the orientation and 

order of microdomains in polymer thin films1. On nonwetting substrate, the solvent annealing process 

of thin polymer film includes the swelling process and the dewetting process. However, owing to 

difficulties in in-situ analysis of the swelling process and dewetting process of ultra-thin films at the 

same time, one used to focus on the single swelling process2 or single dewetting process3, which make 

the correlation between swelling and dewetting is unclear.  In the paper, we combine spectroscopic 

ellipsometry with optical microscopy to in-situ study the solvent annealing process of thin polystyrene 

(PS) films. We use quantitative experimental results to analyze the swelling process and the influence 

of swelling film structure on the dewetting kinetics of thin polymer films. In the case of PS with high 

molecular weight, the curve of swelling degree with time discloses the relaxation of the long polymer 

chains accompanies the diffusion of acetone molecules. However, in the case of PS with low Mw, the 

whole swelling process cannot be observed because the dewetting of thin PS film rapidly occurs 

before the equilibrium of swelling is reached. The results of spectroscopic ellipsometry prove that 

acetone molecules can form ultrathin enriched layer between the PS film and the solid substrate 

during the swelling process of PS films with low Mw, and the enriched layer thickness decreases with 

the increase of the original PS film thickness; but the acetone enriched layer cannot form in the case of 

PS with high Mw. The acetone enriched layer greatly influences the dewetting kinetics of thin polymer 

films and is the main reason behind the exponential kinetic behavior in the case of PS film with low 

Mw.4 
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