Chem 110 Recitation – Week 4 – Colligative Props. and Review
FQQ 2

A solution is prepared by mixing 25 mL of pentane (C5H12, d = 0.63 g/cm3) with 45 mL of hexane (C6H14, d = 0.66 g/cm3).  Assuming that the volumes add on mixing, calculate the mass %, mole fraction, molality, and molarity of the pentane.
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Week 4

Vapor Pressure Reduction (VPR) Raoult's Law:

vpsolution = (Xsolvent)(vppuresolvent)
vp = vapor pressure

vppuresolvent = a constant

Boiling Point Elevation (BPE)
Tb = Kb*cm
Freezing Point Depression (FPD)
Tf = Kf*cm
Kf and Kb = constants

cm = concentration (in molality)
Osmotic Pressure (OP) ( 
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Simple i examples:

1.  Calculate the vapor pressure lowering of a solution of 2.00 g aspirin (MM = 
180.15 g/mol) in 50.0 g of methanol (CH3OH) at 21.2oC.  Pure methanol 
has a vapor pressure of 101 torr at this temperature.
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2.  What is the minimum mass of glycerol (C3H8O3) that must be dissolved in 
11.0 mg of water to prevent the solution from freezing at -25oC?
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3.  A 0.30 M solution of sucrose that is at 37oC has approximately the same 
osmotic pressure as blood does.  What is the osmotic pressure of blood?


 = MRT ( (0.30 M)(0.08206 L*atm/mol*K)(310.15 K) = 7.6 atm



4.  An aqueous solution is 10.0% glucose by mass (MM = 180.2, d = 1.039 g/mL 
at 20.0oC).  Calculate its freezing point, boiling point at 1 atm, and osmotic 
pressure.
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i equals something examples:

1.  How many moles of solute particles are present in 1 L of each of the following 
aqueous solutions?


(a)  0.2 M KI
0.4 mol

(e) 0.01 M CuSO4  0.02 mol

(b)  0.070 M HNO3
0.14 mol
(f) 0.005 M Ba(OH)2
  0.015 mol

(c)  10-4 M K2SO4
3x10-4 mol
(g) 0.06 M pyridine
0.06 mol

(d) 0.07 M C2H5OH
0.07 mol
(h) 0.05 M (NH4)2CO3   0.15 mol
2.  Calculate the molality and van’t Hoff factor for the following aqueous 
solutions:


(a) 1.00 mass % NaCl, freezing point = -0.593oC
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(b) 0.5000 mass % CH3COOH, freezing point = -0.159oC
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3.  Arrange the following solutions in order of decreasing freezing point:


0.50 m HCl, 0.50 m glucose, 0.50 m acetic acid


0.50 m glucose > 0.50 m acetic acid > 0.50 m HCl

4.  The osmotic pressure of 0.010 M solutions of CaCl2 and urea at 25oC are 
0.605 atm and 0.245 atm, respectively.  Calculate the van’t Hoff factor for 
the CaCl2 solution.


 = MRTi ( 

0.605 atm = (0.010 M)(0.08206 L*atm/mol*K)(298.15 K)(i)


i = 2.5

Molar Mass examples:
1.  In a study designed to prepare new gasoline-resistant coatings, a polymer 
chemist dissolves 6.053 g of poly(vinyl alcohol) in enough water to make 
100.0 mL of solution.  At 25oC, the osmotic pressure of this solution is 
0.272 atm.  What is the molar mass of the polymer sample?
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2.  An industrial chemist is studying small organic compounds for their potential 
use as an automobile antifreeze.  When 0.243 g of a compound is 
dissolved in 25.0 mL of water, the freezing point of the solution is -
0.201oC.  Calculate the molar mass of the compound (dwater = 1.00 g/mL)
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Extra Practice:

1.  Calculate the vapor pressure of a solution of 0.39 mol of cholesterol in 5.4 mol 
of toluene at 32oC.  Pure toluene has a vapor pressure of 41 torr at this 
temperature.
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2.  The U.S. Food and Drug Administration lists dichloromethane (CH2Cl2) and 
carbon tetrachloride (CCl4) among the many chlorinated organic 
compounds that are carcinogenic.  What are the partial pressures of these 
substances in the vapor above a solution of 1.50 mol of CH2Cl2 and 1.00 
mol of CCl4 at 23.5oC?  The vapor pressures of pure CH2Cl2 and CCl4 at 
this temperature are 352 torr and 118 torr, respectively.
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3.  A solution is prepared by dissolving 1.50 g of a compound in 25.0 mL of H2O 
at 25oC.  The boiling point of the solution is 100.45oC.  What is the molar 
mass of the compound is it is a nonvolatile nonelectrolyte and the solution 
behaves ideally (dwater at 25oC = 0.997 g/mL).  Calculate the von’t Hoff 
factor for this solution.
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4.  A biochemical engineer isolates a bacterial gene fragment and dissolves a 
10.0-mg sample of the material in enough water to make 30.0 mL of 
solution.  The osmotic pressure of the solution is 0.340 torr at 25oC.


(a) what is the molar mass of the gene fragment?


(b) if the solution has a density of 0.997 g/mL, how large is the freezing 
point depression for this solution?
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_1201003909.unknown

_1201004761.unknown

_1201005071.unknown

_1201005504.unknown

_1201005745.unknown

_1201005204.unknown

_1201005004.unknown

_1201004247.unknown

_1201004301.unknown

_1201004239.unknown

_1201002842.unknown

_1201003260.unknown

_1200126433.unknown

