
13.1 Quantitative Expressions of  Concentration
Units of  Concentration – Molarity, Molality, Mole Fraction, Weight %

What is the molality of  a chromium(II) nitrate solution made by dissolving

27.1g of  chromium(II) nitrate (MM= 176.02) in 513g of  water? 0.?



13.1 Quantitative Expressions of  Concentration
Units of  Concentration – Molarity, Molality, Mole Fraction, Weight %

An aqueous solution is 6.00 % by mass hydrochloric acid. What is the mole 
fraction of  hydrochloric acid in the solution?



13.4 Colligative Properties
Vapor Pressure Lowering – Raoult’s Law

Pure solvent Solution with a
nonvolatile solute



13.4 Colligative Properties
Vapor Pressure Lowering – Raoult’s Law

The vapor pressure of  benzene (C6H6) at 25 °C is 73.0 mm Hg. What is the 
vapor pressure of  a solution consisting of  303 g of  benzene and 0.170 mol of  
a solute that is a nonvolatile nonelectrolyte? ?0.0 mmHg



13.4 Colligative Properties
Vapor Pressure Lowering – Boiling Point Elevation



13.4 Colligative Properties
Vapor Pressure Lowering – Freezing Point Depression

(a) (b)



13.4 Colligative Properties
Vapor Pressure Lowering – van’t Hoff  Factor?



13.4 Colligative Properties
Vapor Pressure Lowering – van’t Hoff  Factor?

Which of  the following solutions would have the highest boiling point?

a) 0.19m NH4NO3

b) 0.18m KCH3COO

c) 0.21m NaCl

d) 0.44m Glucose (nonelectrolyte)


