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Unit 4: Solutions and solubility 
Lesson 5: Net ionic equations & Qualitative analysis (chapter 9) 
 
Consider the double displacement reaction between lead (II) nitrate 
solution and sodium iodide solution.  
 

- Write the balanced chemical equation  
- Determine states of the products 

 

 
 
Due to each of the high-solubility ionic reactants and products dissociate in aqueous solution 
to form separate cations and anions. So the reaction could be written as:  
 

 

 
 
This is the Total Ionic Equation – shows all high-solubility ionic compounds in their dissociated 
form.  
 
 
Note: The nitrate and sodium ions present on the reactant side also appear unchanged on the 
product side = Spectators – any ion, atom, molecule that does not change during the chemical 
reaction.  
 
 
A Net Ionic Equation represents a chemical reaction by writing only those ions specifically 
involved in the overall chemical reaction.  
 
 
The net ionic equation for the above reaction is:  
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Steps for writing Net Ionic Equations: 
 

1. Write the balanced chemical equation include state (using solubility table) 
 

2. Rewrite the formulas for all aqueous ionic compounds as dissociated ions to show the 
total net ionic equation. 
 

3. Cancel identical amounts of identical entities appearing on both reactant and product 
sides.  
 

4. write the net ionic equation, reducing coefficients if necessary.  
 
 
Practice: Write the net ionic and state spectator ions for the following examples 
 

1. Aqueous barium chloride and aqueous sodium sulfate.  
 
Balanced equation:  
 
Total ionic equation: 
 
Net ionic equation: 
 
Spectator ion(s): 
 
 
 

2. Zinc Metal and aqueous copper (II) sulfate. 
 
Balanced equation:  
 
Total ionic equation: 
 
Net ionic equation: 
 
Spectator ion(s): 
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Qualitative Analysis:  
 

- Identities elements, ions, or compounds in a sample 
 

- We will look at 3 type of qualitative analysis: 
1) Flame tests 
2) Color of a solution 
3) Formation of precipitate 

 
Flame Tests: 

- One way to test for the presence of metal ions is to heat a small sample of a solid, or a 
drop of a solution, in a flame and observe the color 

- Fireworks are a dramatic demonstration of the various colours that are produced when 
metal ions are heated.  
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Colors of Ions in solutions:  
- Aqueous solutions of the ionic compounds of certain cations and anions also have 

characteristic colours. 
- Therefore, the colour of a solution can help to identify some of the ions in the solution  
- For example, most aqueous solutions that contain aqueous copper (II) ions are blue 

 

 

 
 
Formation of Precipitate: 

- You can add a known reactant to the solution and observe whether a precipitate forms.  
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Solution Stoichiometry: 
Example 1: What volume of 15.0 M NH3(aq) would be required to react completely with 1.5 L of 
12.9 M H3PO4(aq)? 
 
 
 
 
 
 
 
Example 2: In an experiment, a 5.00 mL sample of sulfuric acid reacts completely with 15.9 mL 
of 0.150M potassium hydroxide solution. Calculate the molar concentration of sulfuric acid.  
 
 
 
 
 
 
 
Example 3: 50.0mL of 0.75 M potassium iodide is reacted with excess lead (II) nitrate. What 
mass of precipitate would you expect to recover? 
 
 
 
 
 
 
 
 
Example 4: In a lab experiment, 125mL of 0.70 M potassium iodide is poured into a beaker 
containing 90.0 mL of 0.65 M lead (II) chloride solution. If 17.5 g of precipitate is recovered at 
the end of this experiment, what is the percent yield of this reaction?  
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Unit 4: Solutions and solubility 
Lesson 5: Arrhenius Acids and Bases (chapter 10) 
 
The Arrhenius Theory of Acids and Bases 

- Acid: a substance that dissociates in water to produce hydrogen ions (H+) 
Example: HCl, H2SO4, Carbonated drinks 

 
- Base: A substance dissolved in water to produce hydroxide ions (OH-) 

Example: NaOH, Ca(OH)2, baking soda 

Properties of Acids:  

1. sour taste 

2. changes the colour of litmus paper from blue to red 

3. reacts with:  

o Metal, such as Zinc and Magnesium to produce hydrogen gas 

o Strong bases to produce water and an ionic compound 

o carbonate salt, such as CaCO3 to produce  

 


