
7. Equilibrium Concepts and Acid-base Equilibrium  

 Reversible reactions proceed in both forward (left to right) and reverse 
(right to left) directions. When the rates of the forward and reverse 
reactions are equal, the concentrations of the reactant and product species 
remain constant over time and the system is at equilibrium.  

 

Example1: fundamental equilibrium concepts using the reversible 
decomposition of colorless dinitrogen tetroxide to yield brown nitrogen 
dioxide: 

  
  
 

 

Note that a special double arrow is used to emphasize the reversible nature of the 

reaction. 
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• For this elementary process, rate laws for the forward and reverse 

reactions may be derived directly from the reaction stoichiometry:  

 



Chemical Equilibrium  

 



Example 7.1 : Writing Reaction Quotient Expressions  

 

 • Write the concentration-based reaction quotient expression for 

each of the following reactions:  

 

 



Example 7.2: Evaluating a Reaction Quotient  

 



Home Work 













Solution  
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Equilibrium calculation  

 







Relative Strength of Acids and Bases  

 
• The relative strength of an acid or base is the extent to which it 

ionizes when dissolved in water. If the ionization reaction is 

essentially complete, the acid or base is termed strong; if 

relatively little ionization occurs, the acid or base is weak.  

 



The equilibrium constant for an acid is called the acid-ionization 

constant, Ka. For the reaction of an acid HA:  

 



Example 7.4  

 



Buffers Solution  

 



Cont’d 


















	7. Equilibrium Concepts and Acid-base Equilibrium  
	Cont’d
	Slide 3 
	Slide 4 
	Cont’d
	Chemical Equilibrium  
	Example 7.1 : Writing Reaction Quotient Expressions   
	Example 7.2: Evaluating a Reaction Quotient  
	Home Work
	Slide 10 
	Slide 11 
	Slide 12 
	Slide 13 
	Slide 14 
	Solution  
	Cont’d
	Slide 17 
	Equilibrium calculation  
	Slide 19 
	Slide 20 
	Relative Strength of Acids and Bases  
	The equilibrium constant for an acid is called the acid-ionization constant, Ka. For the reaction of an acid HA:  
	Example 7.4  
	Buffers Solution  
	Cont’d
	Slide 26 
	Slide 27 
	Slide 28 
	Slide 29 
	Slide 30 
	Slide 31 
	Slide 32 
	Slide 33 

