
 
Colligative Properties:  Pure substances have defined freezing and boiling 
points.  A solutions boiling and freezing point is determined by the 
concentration of the solution (remember a solution is NOT a pure 
substance)!  Pure water freezes at 0°C but salt water will freeze at a 
lower temperature (the concentration of the salt water determines the 
freezing point). 
 
 
BP = Boiling Point   FP = Freezing Point 
BPE = Boiling Point Elevation  FPD = Freezing Point Depression 
 
BPsolution = BPpure solvent + BPE  FPsolution = FPpure solvent - FPD 
 
  

 
 
 
 
 
  

Example:  When sodium chloride is added to water the FPD is calculated 
to be 18.1°C.  What will be the freezing point of the solution? 
 
 
 
 
 
The BPE is calculated to be 5°C.   What will be the boiling point of the 
solution? 
  
 
 
 

 
 
 
 
 
 
 

Classification of Matter and Solutions Foldable 
 

Physical Property:  a substances ability to physically change, describes a characteristic 
(boiling point, melting point) 

 Extensive Physical Properties:  depend on how much of a substance you have.  
(length, mass, area) 

 Intensive Physical Properties: things that are in a substance no matter how 
much of it you have.  (density, reactivity)  

 

Physical Change:  chemical composition remains the same (evaporation, condensation, 
ripping, dissolving) 
 

Chemical Property:  a substances ability to change into a new/different substance (iron 
has the ability to rust) 
 

Chemical Change/Reactions:  chemical composition changes, a NEW substance forms 
(wood burning, iron rusting) 
 

Matter 
Can it be physically separated? 

      Yes                                                 No 
                  Mixture              Pure Substance 
Is the composition uniform? Can it be decomposed by an 

ordinary chemical reaction? 
        Yes                                No              Yes         No 
Homogeneous            Heterogeneous     Compound         Element 
Mixture (Solutions)      Mixture     (water, sodium   (gold, oxygen, 
(air, sugar water,            (granite, wood,    chloride, sucrose) carbon) 
 salt water)             muddy water) 
 
 

Mixtures: matter that can be physically separated into component parts (pure 
substances).   

a.  homogeneous mixture (also called a SOLUTION) – uniform  composition 

 In a solution there is always a solute and a solvent (water is the Universal 
Solvent).  The solute is what is being dissolved and the solvent is what does the 
dissolving. 

b.  heterogeneous mixture – does not have a uniform composition (looks different 
throughout) 

 Two types of heterogeneous mixtures are colloids and suspensions 
o Colloids (scatter light called the Tyndall Effect) 
o Suspensions (must be shaken or particles will settle out) 

 
 

Pure Substances:  when component parts of a mixture can no longer be physically 
separated into simpler substances.  Pure substances are either compounds or elements. 

a.  Compounds – can be decomposed by a chemical change.  (Two or more 
elements bonded.) 
b.  Elements – cannot be decomposed by a chemical change.  (Will appear on 
the periodic table.) 

 

Solvent Boiling Point  (°C) Freezing Point  (°C) 

Water 100 0 

Benzene 80.l 5.48 

Acetic Acid 118.l 16.6 

Nitrobenzene 210.88 5.70 

Phenol 182 43 



What mixes to make a solution? (Like Dissolves Like) 
 

Polar + Polar = yes    Polar + Nonpolar = no 
Ionic + Polar = yes    Ionic + Nonpolar = no 
Nonpolar + Nonpolar = yes 
 

o Polar compounds = 2 or more nonmetals bonded, uneven symmetry or 
uneven pull on central atom (lone pairs of electrons on central atom); 
bent and trigonal pyramidal shapes will always be polar  

o Ex:  H2o, NH3, SF2, SO2, CH3F, PCl3 
 

o Nonpolar compounds = 2 or more nonmetals bonded, even symmetry 
(NO lone pairs of electrons on central atom) 

o Ex:  CO2, CH4, SO3, C2H6, F2 
 

o Ionic compounds = positive and negative ions bonded (usually contains 
a metal and a nonmetal or a metal and a polyatomic ion) 

o Ex:  Li2SO4, MgO, Na2O, Ca(OH)2 
 

Now that we know what will mix to make a solution how do we know how 
MUCH solute can be used?  Solubility Charts/Graphs! 
 
Solubility: the maximum amount of solute that will dissolve in a given amount 
of solvent at a given temperature.  Based on solubility there are 3 kinds of 
solutions: 

1. Unsaturated Solution (more can be dissolved in it) 
2. Saturated Solution (no more can be dissolved; there might be leftover 

solute crystals that cannot be dissolved) 
3. Supersaturated Solution (a solution that has been heated so a very high 

amount of solute will dissolve and then cooled so that there is TOO 
MUCH solute dissolved) 

 

Electrolyte:  any solution that has ions dissolved in it so that an electric current 
is able to pass through the solution.  

 Strong Electorlytes 
o Ionic solutions  
o Strong Acids (HCl, HBr, HI, HClO4, H2SO4, HNO3) 
o Strong Bases (NaOH, LiOH, KOH, RbOH, CsOH, Mg(OH)2, 

Ca(OH)2, Sr(OH)2, Ba(OH)2, Ra(OH)2) 

 Weak Electorlytes 
o Weak Acids  
o Weak Bases  

 Nonelectorlytes  
o Gases 
o Molecular (polar and nonpolar) compounds in a solution 

Concentration:  a measure of the amount of solute dissolved in a given 
solvent.  There are many units used to measure the concentration of a 
solution the most common molarity, molality, and percent solutions.  
 
 
Molarity =moles solute     M=mol 
                 L solution                            L 
 
Molarity = g solute/molar mass solute 
  L solution 
 

Example:  Calculate the molarity of solution if 197 grams of CuCl2 are 
dissolved in water to make a 2.0L solution. 
 
  
 
 
Example:  Calculate mass, in grams, of NaCl used to make 3.0L of a 2.0M 
solution. 
 
 
 
 
Dilutions 
M1V1=M2V2  M1 and V1 = concentrated  
   M2 and V2 = dilute 
 

Example:  A dilute solution of hydrochloric acid is made by pouring 35mL 
of a 12M hydrochloric acid solution into enough water to make a 500.mL 
solution.  What is the molarity of the dilute solution? 
 
 
 
 
Example:  A dilute solution of nitric acid is made by pouring 100.mL of a 
15M hydrochloric acid solution into enough water to make a 3.0M 
solution.  What is the volume of the dilute solution? 
 


