
Example 1: Unsteady State Evaporation, the Arnold Cell 

We wish to predict the rate at which a volatile liquid A evaporates into pure B in a tube of in­
finite length. The liquid level is maintained at z = 0 at all times. The temperature and pres­
sure are assumed constant, and the vapors of A and B form an ideal gas mixture. Hence the 
molar density c is constant throughout the gas phase, and <2Ll AB may be considered to be con­
stant. It is further assumed that species B is insoluble in liquid A, and that the molar average 
velocity in the gas phase does not depend on the radial coordinate. 
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Example 2: Gas absorption with Chemical Rapid Chemical Reaction 

Gas A is absorbed by a stationary liquid solvent 5, the latter containing solute B. Species A re­
acts with B in an instantaneous irreversible reaction according to the equation aA + bB ~ 
Products. It may be assumed that Fick's second law adequately describes the diffusion 
processes, since A, B, and the reaction products are present in 5 in low concentrations. Obtain 
expressions for the concentration profiles. 
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