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Acids and Bases



1.What Are Arrhenius Acids and Bases?

2. What Are Brønsted–Lowry Acids and Bases?

3. How Do We Measure the Strength of an Acid or Base?

4. How Do We Determine the Position of Equilibriumin an 

Acid–Base Reaction?

5. What Are the Relationships between Acidity and Molecular 

Structure?

6. What Are Lewis Acids and Bases?



S. A. Arrhenius 

(1859~1927)，瑞典，1903 

年诺贝尔化学奖

2.1 What are arrhenius acids and Bases?（酸碱电离理论）

✓ The first useful definitions of an acid and a base were put 

forward by Svante Arrhenius(1859–1927) in 1884; Nobel 

Prize in Chemistry 1903.

✓ According to the original Arrhenius definitions, an acid is 

asubstance that dissolves in water to produce H+ , and a 

base is a substance that dissolves in water to produce OH-. 





Use Curved arrows to Show the transfer of a proton from an acid to a Base



2.2 What Are Brø nsted–Lowry Acids and Bases?（酸碱质子理论）
In 1923, chemist Johannes Brønsted Thomas Lowry independently 

proposed the following definitions:

✓ An acid is a proton donor, a base is a proton acceptor, and an 

acid–base reaction is a proton-transfer reaction. 

✓ any pair of molecules or ions that can be interconverted by the transfer 

of a proton is called a conjugate acid–base pair.

布朗斯特,丹,1879~1947 





2.3 how Do We Measure the Strength of an acid or Base?

Ethanol,           Ka = 1.3 × 10 -16                  Ethanol,             pKa = 15.9    

Carbonic acid, Ka = 4.4 × 10 -7 Carbonic acid,   pKa = 6.36

The equation for the ionization of a weak acid, HA, in water and the 

acid ionization constant Ka for this equilibrium are, respectively,

pKa = -log10 Ka





2.4 How Do We Determine the Position of Equilibrium in an 

Acid–Base Reaction?

Strong acid

Weak acid



In an acid–base reaction, the position of equilibrium always favors reaction of the 

stronger acid and stronger base to form the weaker acid and weaker base. Thus, at 

equilibrium, the major species present are the weaker acid and weaker base. In the 

reaction between acetic acid and ammonia, therefore, the equilibrium lies to the right, 

and the major species present are acetate ion and ammonium ion:



Arrows over each equilibrium show the conjugate acid–base pairs. The position of 

equilibrium in (a) lies toward the right.      In  (b) it lies toward the left.



2.5 What Are the Relationships between Acidity and Molecular Structure?

A. Electronegativity: Acidity of HA within a Period  of the Periodic Table

电负性越强，容纳电荷能力越强



B. Resonance Effect: Delocalization of the Charge in A 



C. The inductive Effect: Withdrawal of Electron Density from the HA Bond

inductive effect: （诱导效应）The  polarization of electrondensity transmitted 

through covalent bonds caused by  a nearby atom of higher   electronegativity.



D. Size and the Delocalization of Charge in A 

1. For main group elements, atomic radii increase going down a group in the  Periodic

Table and increase going across a period. 

2. Anions are always larger than the atoms from which they are derived.





2.6 What Are Lewis Acids and Bases?
Lewis acid Any molecule or ion that can form a new   covalent bond by accepting 

a pair of electrons.

Lewis base   Any molecule  or ion that can form a new covalent bond by donating a

pair of electrons.

路易斯
(1875-1946)美
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2.25        2.28（a、b、c）
2.30（b） 2.31（a、b、c）
选做

2.34、2.35、2.36
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