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 Mass transfer controlling of pore shapes in solid 
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National Sun Yat-Sen University, Taiwan

The shape of a pore, results from a bubble entrapped by a solidification front, is systematically predicted in this work. 
Pore formation and its shape in solid influence not only microstructure of materials, but also contemporary issues of 

various biological and medical sciences and engineering, etc. Finding factors affecting porosity in solid or requirements for 
fabrication of a porous material is therefore critical. This study accounts for realistic mass and momentum transport across 
a self-consistently determined shape of the bubble cap beyond the solidification front. Contact angle of the bubble cap is the 
major factor affecting the pore shape in solid. Different mechanisms due to different directions and magnitudes of solute 
transport across the bubble cap are specially treated. The results show the effects of mass transfer parameters, such as alloy 
concentration, mass transfer coefficient and supersaturation ratio on the pore shapes and related transport processes in solid. 
The predicted growth and entrapment of a tiny bubble as a pore in solid are found to agree with experimental data. A realistic 
prediction, understanding and controlling of the pore shape in solid and fabrication of a porous material has therefore been 
obtained.	
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