Sheet #4:  Vapor Pressure of Solutions

1).  The vapor pressure of a solution containing 53.6 g of glycerin (C3H8O3) in 133.7 g of ethanol (C2H5OH) is 113 torr at 40.0 oC.  Calculate the vapor pressure of pure ethanol at 40.0 oC assuming glycerin is a nonvolatile, non-electrolyte solute in ethanol.

-- Use Raoult’s Law!   Psoln = ethanolPoethanol  

-- calculate moles of glycerin and moles of ethanol to get to ethanol
-- solve for Psoln!!

Calculations

0.583 moles of glycerin  &  2.91 moles of ethanol based on above masses

ethanol = [2.91 moles / (2.91 + 0.583)] = 0.833  ( note, mole fraction is unit-less
Psoln = (0.833)(113 torr) = 94.1 torr
2).  The vapor pressure of hexane (C6H14) at 60.0 oC is 573 torr.  The vapor pressure of benzene is 391 torr.  What will be the vapor pressure of solution prepared by mixing 58.9 g of hexane with 44.0 g of benzene (assuming an ideal solution)?

Well, we have two volatile solutes being mixed together.  So we have to use a more complicated form of Raoult’s Law (  Ptot = hexanePohexane  +  benzenePobenzene    

Step 1:  Solve for moles of hexane and benzene.

0.684 moles of hexane and 0.564 moles of benzene
Step 2:  Determine the mole fraction of each component
hexane = [0.684 moles / (0.684 moles + 0.564 moles)] = 0.548
benzene = [0.564 moles / (0.684 moles + 0.564)] = 0.452

PTotal = (0.548)(573 torr)  +  (0.452)(391 torr) = 491 torr

Ptotal = 491 torr
