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Lecture Goals

 In this chapter you will learn how to:

 Acids and Base According Arrhenius

 Acids and Base According Brønsted–Lowry

 Acid and Base Strength

 Reaction of Acids and Bases

 The pH Scale

 The pH of Body Fluids

 Buffers 

 Buffers in the Blood



1. Acids and Base According Arrhenius

■ The earliest definition of acids and bases was suggested by Swedish 

chemist Svante Arrhenius in the late nineteenth century. According to 

Arrhenius,

■ An acid contains a hydrogen atom and dissolves in water to form a 

hydrogen ion, H+.

HCl H+ + Cl-

■ A base contains hydroxide and dissolves in water to form OH-.

NaOH Na+ + −OH



2. Acids and Base According Brønsted–Lowry

■ While the Arrhenius definition correctly predicts the behavior of 
many acids and bases, this definition is limited and sometimes 
inaccurate.

■ Moreover, several compounds contain no hydroxide anions, yet they 
still exhibit the characteristic properties of a base. Examples include 
the neutral molecule ammonia (NH3) and the salt sodium carbonate 
(Na2CO3).

■ A Brønsted–Lowry acid is a proton donor.

■ A Brønsted–Lowry base is a proton acceptor.



2A. Brønsted–Lowry Acids
■ A Brønsted–Lowry acid must contain a hydrogen atom. HCl is a 

Brønsted–Lowry acid because it donates a proton (H+) to water when 
it dissolves, forming the hydronium ion (H3O

+) and chloride (Cl–).





PROBLEM 



2B. Brønsted–Lowry Bases
■ A Brønsted–Lowry base is a proton acceptor and as such, it must be 

able to form a bond to a proton. Because a proton has no electrons, a 
base must contain a lone pair of electrons that can be donated to form 
a new bond. Thus, ammonia (NH3) is a Brønsted–Lowry base



PROBLEM 



PROBLEM 
Classify each reactant as a Brønsted–Lowry acid or base.

a. HF + H2O                     F– + H3O
+

b. SO4
2– + H2O                 HSO4

– + –OH



3. Acid and Base Strength

Although all Brønsted–Lowry acids contain protons, some acids readily 
donate protons while others do not. Similarly, some Brønsted–Lowry 
bases accept a proton much more readily than others. How readily proton 
transfer occurs is determined by the strength of the acid and base.

A strong acid readily donates a proton. When a strong acid dissolves in 
water, essentially 100% of the acid dissociates into ions.

A weak acid less readily donates a proton. When a weak acid dissolves 
in water, only a small fraction of the acid dissociates into ions.

 Common strong acids include HI, HBr, HCl, H2SO4, and HNO3. When 
each acid is dissolved in water, 100% of the acid dissociates, forming 
H3O

+ and the conjugate base, as shown for HCl and H2SO4.



 Acetic acid, CH3COOH, is a weak acid. When acetic acid dissolves in water, only a 
small fraction of acetic acid molecules donate a proton to water to form H3O

+ and 
the conjugate base CH3COO–. The major species in solution is the undissociated
acid, CH3COOH.





 Bases also differ in their ability to accept a proton.

 • A strong base readily accepts a proton. When a strong base dissolves in 

water, 100% of the base dissociates into ions.

 • A weak base less readily accepts a proton. When a weak base dissolves in 

water, only a small fraction of the base forms ions.

 The most common strong base is hydroxide, –OH, used as a variety of metal 

salts, including NaOH and KOH. Solid NaOH dissolves in water to form solvated 

Na+ cations and –OH anions.

 In contrast, when NH3, a weak base, dissolves in water, only a small fraction of 

NH3 molecules react to form NH4
+ and –OH. The major species in solution is the 

undissociated molecule, NH3.

 An inverse relationship exists between acid and base strength.

 A strong acid readily donates a proton, forming a weak conjugate base.

 A strong base readily accepts a proton, forming a weak conjugate acid.



Using Table 8.1: (a) Is H3PO4 or HF the stronger acid? (b) Draw the 

conjugate base of each acid an predict which base is stronger.

PROBLEM 



PROBLEM 
Label the stronger acid in each pair. Which acid has the stronger conjugate base?

a. H2SO4 or H3PO4

b. HF or HCl

c. H2CO3 or NH4
+

d. HCN or HF


