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Problem Set 5


1. Consider a spill m=2 kg of pure liquid MCF forming a puddle on the ground of about 0.3 m2 surface area in a closed hall of volume V=200 m3. Estimate how long it takes for the liquid MCF to completely evaporate at ambient temperatures of 0 oC and 25 oC. Assume that initially the MCF concentration in the air is zero. There is no observable motion of air in the hall. Vapor pressures of liquid MCF are 4.8 kPa and 16.5 kPa at 0 oC and 25 oC, respectively. KMCF, 1 and MWMCF can be taken as 0.3 cm/s and 133,3 g/mol, respectively. 

2. Using the concentrations of MCF (Metil kloroform, MA=133.3 g/mol) given in Table, evaluate whether there is a net flux of MCF between the air and the surface waters of the Arctic Ocean assuming a temperature of 0 oC and 10 oC. If there is a net flux, indicate its direction (i.e., sea-to-air or air-to-sea).

Parameter	                                           MCF
Concentration in air (ng/L)	                             0.93
Concentration in surface (0-10 m) (ng/L)	2.5
Concentration in surface (200 m) (ng/L)	1.6
H (atm/(mol/L)) (0 oC)	                               6.5
H (atm/(mol/L)) (25 oC)	                             23.8
Molecular weight (g/mol)                                133.3

[bookmark: _GoBack]3                 . There are some theories to explain the mass transfer between two phases. Briefly explain the 2-film theory, penetration theory, surface renewal theory and boundary layer theory.

