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Name:__________________________________________________  
Unit 9: Acids and Bases 

Acids, Bases and Salts 
Definitions 

Acid: a substance that yields H+ ions in solution when aqueous in water. 
Formula example: H3PO4. When dissociated, this compound produces 3 H+ ions and PO4

-3 ions. 
 
Base: a substance that yields OH- ions in solution when aqueous in water. 
Formula example: Mg(OH)2. When dissociated, this compound produces Mg+2 ions and 2 OH- ions. 
 
Salt: an ionic substance that dissociates into ions in solution but does not produce H+ or OH- ions. 
Formula example: Na3PO4. When dissociated, this compound produces 3 Na+ ions and PO4

-3 ions. 
 

I. Classify the following compounds as ACIDS, BASES, SALTS or MOLECULAR. 
 

1. NaOH(aq)  ______________ 

2. CH3COOH(aq) _____________ 

3. H2S(aq) _____________ 

4. CaCl2(aq) _____________ 

5. HCl(aq) _____________ 

6. NH4OH(aq) _____________ 

7. RbOH(aq) _____________ 

8. KI(aq) _____________ 

9. NH3(aq) _____________ 

10. HNO3(aq) _____________ 

11. K2SO4(aq) _____________ 

12. H2SO4(aq) _____________ 

13. KOH(aq) _____________ 

14. Ca(OH)2(aq) _____________ 

15. Ca(NO3)2(aq) _____________ 

16. MgI2 (aq) _____________ 

17. HI (aq)  _____________ 

18. Mg(OH)2 (aq) _____________ 

19. HNO2 (aq) _____________ 

20. NH4Cl (aq) _____________ 

21. Al(OH)3 (aq) _____________ 

22. C6H12O6 (aq) _____________ 

23. LiOH (aq) _____________ 

24. HC2O2H2 (aq) _____________ 

25. Li3PO4 (aq) _____________ 

26. Pb(OH)2 (aq) _____________ 

27. HBr (aq) _____________ 

28. CH3OH (aq) _____________ 

29. HF (aq)  _____________ 

30. RbCl (aq) _____________ 
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Introduction to Acid and Base Theories 

Note: A hydrogen ion is usually referred to as a proton because an atom of Hydrogen contains one 
proton and one electron. When it loses the electron during ion formation all that is left is the 
nucleus, which is one proton. 

 

Why? 

Is water an acid, base, neither or both? There are several different ways to define a substance as an acid or a 

base. One definition is based on the ions found in a compound (Arrhenius) and another is based on how a 

compound behaves when added to water (Bronsted-Lowry). These definitions address different behaviors of 

compounds and explain how seemingly different compounds can be classified as behaving like an acid or a 

base. 

Success Criteria 

• Define an acid according to the Arrhenius definition and Bronsted-Lowry definition. 

• Define a base according to the Arrhenius definition and Bronsted-Lowry definition. 

• Identify acids and bases that illustrate the Arrhenius definition and Bronsted-Lowry definition in 
equations.  

• Explain the acid-base properties of amphiprotic substances. 
 

Information 
Arrhenius Definitions of Acids and Bases: 

• Acid: a compound that yields hydronium ions, H3O+ ions as the only positive ions in aqueous solution.  
HCl → H+ (aq) + Cl- (aq)          
HCl + H2O → H3O+ (aq) + Cl- (aq)       
 

*The H+
 ion bonds to a water molecule to generate the H3O+

 ion; H+ + H2O 
→ H3O+ 

 in the second equation shown.* 

 

• Base: a compound that yields hydroxide, OH- ions as the only negative ions in aqueous solution  
NaOH → Na+ (aq) + OH- (aq)   

 
Alternate Definitions of Acids and Bases: 

• Acid: a compound that donates a proton (H+). Acids are called proton donors. 
 

HCl + H2O → H3O+ (aq) + Cl- (aq) 
 

• Base: A compound that accepts a proton (H+). Bases are called proton acceptors.  

 
NH3 + H2O → NH4

+ (aq) + OH- (aq) 
 

Neutral Solution: Contains hydrogen ions and hydroxide ions in equal concentrations which balance 
each other out to yield water.   H+

 + OH- → H2O 
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Model 
In each of the equations below, indicate the movement of the H+

 (proton), if any, by drawing an arrow 
between the two reactants. This is only applicable in some of the equations. 

 
 

Ex:   HBr (aq) + H2O (l) → H3O+ (aq) + Br- (aq) 
 
 
 
1. NaOH (s) + H2O (l) → Na+ (aq) + OH- (aq) 

 
 

2. HCl (aq) + H2O (l) → H3O+ (aq) + Cl- (aq) 
 
 

3. NH3 (g) + H2O (l) → NH4
+ (aq) + OH- (aq) 

 
 

4. H2CO3 (g) + H2O (l) → H3O+ (aq) + HCO3
- (aq) 

 
 

5. HCl (aq) + NH3 (aq) → NH4
+ (aq) + Cl- (aq) 

 
 

Key Questions 
1. In equation 1, is NaOH (s) an acid or a base? Explain. 

 
 

2. In equation 2, is HCl (aq) an acid or a base? Explain. 
 
 

3. In equation 3, is NH3 (g) an acid or a base? Explain.  
 
 

4. In equation 3, is H2O (l) an acid or a base? Explain.  
 
 

5. In equation 4, is H2O (l) an acid or a base? Explain.  
 
 

6. Is H2CO3 (g) in equation 4 an acid or a base? Explain.  
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7. Compare the behavior of NH3 in equation 3 to the behavior of NH3 in equation 5. 
 
 

8. Identify the substance in the Model that behave as both an acid and a base. Explain how it acts 
as both an acid and a base. 
 
 
 

Exercises 
1. In the reaction below identify which of the reactants is an acid and which is a base: 

 
HC2H3O2 (aq) + H2O (l) → C2H3O2

– (aq) + H3O+ (aq) 
 

2. Consider the atomic structure of the H+ ion. Complete the table below indicating the correct 
number of each subatomic particle. 
 

Composition of the H+ ion ( 𝑯𝟏
𝟏 ) 

 

Subatomic Particle Number of Subatomic Particles 

Protons  

Electrons  

Neutrons  

 
 

3. In some textbooks, when explaining the Bronsted-Lowry definition, acids and bases are 
described as proton donors and proton acceptors. Based on your response to exercise 2, 
explain why the term proton can be used for a hydrogen ion. 
 
 
 
 

4. A definition of the prefix amphi is “both or of both kinds.” Define the term “amphiprotic” and 
based on the insight you gained from examining the model, explain why the term is used to 
describe water. 
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Name: _____________________________________________________ 

Acid-Base Theories Practice Questions 

Practice Questions 

 

1) Which species is classified as a Bronsted acid? 

 A) CH3OH  B) NaCl  C) LiOH  D) H2SO4 

 

2) Which of the following substances will turn red litmus paper blue? 

 A) CH3OH  B) NaCl  C) LiOH  D) H2SO4 

 

3) The compound NaOH can be described as an: 

 A) arrhenius base and an electrolyte C) arrhenius acid and a nonelectrolyte 

 B) arrhenius acid and an electrolyte D) arrhenius base and a nonelectrolyte 

   

4) Which species donates H3O
+ ions as the only positive ion in solution? 

 A) HCl  B) Mg(OH)2  C) CH4  D) BaF2 

 

5) Given the reaction: 

 

 NH3 + HCl  → NH4Cl 

 

In this reaction, ammonia molecules (NH3) act as a base because they 

 A) donate hydroxide ions (OH-)  C) accept hydrogen ions (H+) 

  B) accept hydroxide ions (OH-)  D) donate hydrogen ions (H+) 
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KCl(aq) CH3OH(aq) Ba(OH)2(aq) CH3COOH (aq)
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