
Unit 5:  Reactions and The Mole 
 
Resources: 
 Periodic Table 
 Polyatomic Ions List 
 Activity Series 
 Solubility Rules 
 
Chemical Equations: 

 Reactants --> Products 
o Reactants are the substances that exists before a chemical reaction occurs 
o Products are the substances that exist after a chemical reaction has occurred 
o Reactants are always on the left, products always on the right 

 
Types of Equations 

 Word Equations 

 Skeletal Equations 

 Balanced Equations 
 Each of these may also include language or symbols to indicate phases 
 (s) = solid 
 (l) = liquid 
 (g) = gas 
 (aq) = aqueous solution 

 
 Balancing Equations 

 The Law of Conservation of Mass - the number of atoms of each element must be the same 
before and after any chemical reaction 

 Add COEFFICIENTS in front of any compound's formula to change the ratio 

 No coefficient is written if the number is 'one' 

 These coefficients represent the ratio of moles of each substance that participate in the reaction 
 
Types of Reactions 

 Synthesis  A + B --> AB 

 Decomposition  AB --> A + B 

 Single Replacement A + BX --> B + AX 

 Double Replacement AX + BY -- > AY + BX 

 Combustion  Hydrocarbon + O2 --> CO2 + H2O 
 
Predicting Products of Reactions 

 The combustion of hydrocarbons always produces carbon dioxide and water vapor 

 In a single replacement reaction, metals replace metals and nonmetals replace nonmetals 
o Only a more reactive element can replace a less active element 
o Au < Ag < Cu < H < Pb < Sn < Ni < Fe < Zn < Al < Mg < Na < Ca < K < Li 
o S < I < Br < Cl < F 

 In a double replacement reaction, a molecular or  insoluble product MUST be formed 
 
 



Solubility Rules 

 Compounds containing ammonium, nitrate, acetate, or an alkali metal are soluble 

 Halides are soluble except when with silver, lead, or mercury 

 Sulfates are soluble except when with lead, calcium, strontium, or barium 
 
The Mole 

 The mole is the fundamental unit of amount, representing Avogadro's Number of particles 

 Avogadro's Number = 6.02x1023 atoms/molecules/formula units/particles/etc. 

 The MOLAR MASS of an element is the mass of 6.02x1023 atoms of that element 

 The molar mass is the atomic mass in grams 

 The molar mass of a compound is the sum of the molar masses of the elements that make it up 

 Use DIMENSIONAL ANALYSIS to interconvert between moles and grams 
 
 EXAMPLE #1: What is the mass of 3.2mol of lithium nitrate? 
 
 The molar mass of LiNO3 is 68.95g/mol  (6.94 = 14.01 + 3(16.00) = 68.95) 
 

 3.2 mol LiNO3 x 
            

           
   =  220.64g LiNO3 

 
 EXAMPLE #2: How many formula units are in 25.0g of ammonium carbonate? 
 
 The molar mass of (NH4)2CO3 is 96.11g/mol  [2(14.01) + 8(1.01) + 12.01 + 3(16.00) = 96.11] 
 

 25.0g (NH4)2CO3     x     
              

                
      x     

                      

               
     =    1.57x10

23  
formula units 

 

Percent Composition 

 Refers to the percent BY MASS of each element in a compound 

 The percent of each element can be determined by dividing the mass of element by the mass of 
the compound (and multiplying by 100) 

 
 EXAMPLE #3: What is the percent composition of sulfur hexafluoride? 
 
 The molar mass of SF6 is 146.07g/mol   (32.07 + 6(19.00) = 146.07) 
 
 The percent (by mass) of sulfur in SF6 is   32.07 / 146.07     = 21.96% 
 The percent (by mass) of fluorine in SF6 is  6(19.00) / 146.07 = 78.04% 
 
Empirical Formula 

 The smallest ratio of one element to another 

 To determine the empirical formula from percent composition: 
1. Assume 100g of the compound and convert percentages to grams 
2. Convert grams of each element to moles using the molar mass 
3. Compare the moles of each element by dividing each by the smallest number of moles 
4. If ratio is not near a whole number, multiply ALL by an integer that produces a whole 

number for each element 



                 EXAMPLE #4: Determine the formula of a compound that is 53.3% carbon, 11.2% hydrogen, 
and 35.5% oxygen. 

 
  If there are 100g of this compound, it will contain 53.3g C, 11.2g H, and 35.5g O. 
 
  53.3g C x (1mol C / 12.01g C) = 4.44mol C 
  11.2g H x (1mol H / 1.01g H) = 11.1mol H 
  35.5g O x (1mol O / 16.00g O) = 2.22mol O 
 
  Divide all by the smallest (2.22)... 
 
  C = 2  H = 5  O = 1   C2H5O is the empirical formula 
 
 *Note:  If, for example, the values had been C = 2.5, H = 5,and O = 1, we would have 

multiplied each of them by two to get C = 4, H = 10, and O = 2  
 
Molecular Formula 

 The molecular formula represents the actual formula of the compound, and will be a multiple of 
the empirical formula 

 To determine the molecular formula: 
1.  Divide the molar mass of the compound by the molar mass of the empirical formula 
2. Multiply the empirical formula by this whole number value 


