MES 601 Fundamentals of Materials Engineering

Homework 3 – due Thursday November 12, 2009

1.  An air bubble is attached to a solid surface immersed in water at 298 K.  The contact angle is 18 degrees.  By adding a surfactant to water, the surface tension is reduced from 72.8 to 43 mJ/m2 and the contact angle increased to 36 degrees.

i.	Has the work of adhesion between solid and air increased or decreased and by how much?

ii.	If the solid is to be removed from the solution by the aid of the air bubble, has the addition of the surfactant aided this process?  Explain.

2.  The contact angle between hexadecane and n-hexatriacontane (C36H78, solid) is 46 degrees.  LV for hexadecane is 27.6 mJ/m2.  What is the work of adhesion between hexadecane and n-hexatriacontane?   Assuming the sl between hexadecane and n-hexatriacontane is equivalent to that of decane (lv = 23.9 mJ/m2) and n-hexatriacontane, what is the decane - n-hexatriacontane contact angle?  Do you think this is a reasonable assumption?  Why?  Would it be a reasonable assumption if water were the liquid rather than decane?

(hexadecane-hexatriacontane) = 46		(hexadecane-air) = 27.6 mJ/m2

3.  An older automobile has lost some of its paint over the years.  The owner, an aficionado of surface chemistry measures the water contact angle to be 41 degrees.  If the original paint has a water contact angle of 82 degrees and the underlying steel a water contact angle of 25 degrees, how much of the surface is no longer covered in paint?  How would this change if the surface roughness factor r=1.05?

