
Arrhenius Acids and Bases
acid: substance that produces H3O+ ions aqueous solution
base: substance that produces OH- ions in aqueous solution

Brønsted-Lowry Definitions

Acid: a proton donor
Base: a proton acceptor



Conjugate Acids & Bases Brønsted-Lowry does not require water only H+ 
transfer

Pi Electrons As Basic Sites

pi electrons - base - donate a pair of e-



Lewis Acids and Bases
Lewis acid: molecule/ion that accepts a pair of electrons
Lewis base: molecule/ion that donates a pair of electrons



Acids & Base Strengths

How is acid [base] strength expressed/compared?

By equilibrium constant

e.g.: dissociation (ionization) of acetic acid





Buffer system

buffer system is a solution that resists a change in pH when acids or bases are added.

How does a buffer work?

When a strong base is added, the acid present in the buffer neutralizes 
the hydroxide ions 

When a strong acid is added, the base present in the buffer neutralizes 
the hydronium ions



Buffer systems in the body 

Carbonic acid bicarbonate buffer system

Phosphate buffer system

Protein buffer system.



1-Bicarbonate buffer.

Bicarbonate buffer system The pH of a solution ultimately depends on 
the concentration of H+ ions in the solution. Changing the concentration, 
by the addition or removal of H+ ions, can impact the pH of a solution. 
The bicarbonate buffering system is an crucial buffer system in the acid-
base homeostasis of all living things. The main role of the bicarbonate 
system is to regulate and control the pH of blood and counteract any 
force that will alter the pH. A buffer system exists to help neutralize the 
blood if excess hydrogen or hydroxide ions are produced. An acid-base 
buffer consists of a weak acid

( H2CO), CO2 (g) + H2O (l) ↔ H2CO3 (aq)↔ HCO3 –(aq) + H +(aq)



2- Protein Buffer System

• Plasma and intracellular proteins are the body’s most plentiful and 
powerful buffers 
• Some amino acids of proteins have:
• Free organic acid groups (weak acids)
• Groups that act as weak bases (e.g., amino groups)
• Amphoteric molecules are protein molecules that can function as both 

a weak acid and a weak base



3- Phosphate Buffer System

• Nearly identical to the bicarbonate system 
• Its components are:
• Sodium salts of dihydrogen phosphate (H2PO4¯), a weak acid
• Monohydrogen phosphate (HPO4¯), a weak base
• This system is an effective buffer in urine and intracellular fluid



Buffer systems of blood 

Maintaining a constant blood pH is critical for the proper functioning of 
our body. The buffer that maintains the pH of human blood involves a 
carbonic acid





















Home work



Buffer disorders of acid-base balance can 
be distinguished 



Respiratory Acidosis and Alkalosis
• Result from failure of the respiratory system to balance pH 
• PCO2 is the most important indicator of respiratory inadequacy 
• PCO2 levels • Normal PCO2 fluctuates between 35 and 45 mm Hg
• Values above 45 mm Hg signal respiratory acidosis
• Values below 35 mm Hg indicate respiratory alkalosis

Respiratory Acidosis and Alkalosis
• Respiratory acidosis is the most common cause of acid-base imbalance 
• Occurs when a person breathes shallowly, or gas exchange is slowed 
down by diseases such as pneumonia, cystic fibrosis, or emphysema
• Respiratory alkalosis is a common result of hyperventilation



pH and dental carries include

1-The relation between sucrose intake and dental carries (mechanism)

sucrose

Lactic acid 

Ca10(PO4)6(OH)2

demineralization of enamel



Precipitation, Acid-Base Reactions,  and Tooth Decay

Teeth have a protective coating of hard enamel that is about 2 mm thick and consists of about 
98% hydroxyapatite                                      Like any ionic solid surrounded by a water solution, the 
hydroxyapatite is constantly dissolving and reprecipitating.

Saliva 
enough hydroxide to keep the 
rate of solution and the rate 
of precipitation about equal



2-Stephan curve



STEPHEN CURVE

• First described by Robert Stephen in 1943 
• Stephen curve is a graph plotted on pH level against time 
• This graph will show the food intake will reduce pH level in the mouth to a level bad for teeth 
and then rises again with time 
• Stephen curve shows how the pH level at neutral in the mouth is 7 and every time it drops 
below 5.5 and is seemed to be critical and acid attack happens



The Mechanism of Erode and Decay

The bacteria in your mouth break down your food,  especially food high in sugar, to form acids 
such as acetic acid and lactic acid.

These acids neutralize the hydroxide in your saliva, slowing the precipitation of enamel. The
Ca5(PO4)3OH continues to go into solution, so there is a net loss of the protective coating on the 
teeth



Protecting Your Teeth

Fluoride in our drinking water and our toothpaste can help minimize the damage described 
above. The fluoride ion takes the place of the hydroxide ion to precipitate fluorapatite,                        
,                                a compound very similar to the


