Arrhenius Acid-Base Definition
· This is the earliest acid-base definition, which classifies these substances in terms of their behavior in water. 
· An acid is a substance with H in its formula that dissociates to yield H3O+. 
· A base is a substance with OH in its formula that dissociates to yield OH- . 
· When an acid reacts with a base, they undergo neutralization:
. H+(aq) + OH- (aq)→ H20(l)

Brønsted-Lowry Acid-Base Definition 
· An acid is a proton donor, any species that donates an H+ ion. 
. An acid must contain H in its formula. 

· A base is a proton acceptor, any species that accepts an H+ ion. 
. A base must contain a lone pair of electrons to bond to H+.

· An acid-base reaction is a proton-transfer process. 

Net Direction of Reaction
· The net direction of an acid-base reaction depends on the relative strength of the acids and bases involved. 
· A reaction will favor the formation of the weaker acid and base. 

Strengths of conjugate acid-base pairs. 
· The stronger the acid is, the weaker its conjugate base. When an acid reacts with a base that is farther down the list, the reaction proceeds to the right (Kc > 1).

Strong and Weak Acids
· A strong acid dissociates completely into ions in water: 
HA(g or l) + H2O(l) → H3O+(aq) + A- (aq) 

· A dilute solution of a strong acid contains no HA molecules. 
· A weak acid dissociates slightly to form ions in water:
HA(aq) + H2O(l) H3O+(aq) + A- (aq)

· In a dilute solution of a weak acid, most HA molecules are undissociated. 
[H3O+][A- ] /[HA][H2O] K = has a very small value. 


Classifying the Relative Strengths of Acids
Strong acids include 
· the hydrohalic acids (HCl, HBr, and HI) 
· oxoacids in which the number of O atoms exceeds the number of ionizable protons by two or more (eg., HNO3, H2SO4, HClO4.)
Weak acids include 
· the hydrohalic acid HF
· acids in which H is not bonded to O or to a halogen (eg., HCN) 
· oxoacids in which the number of O atoms equals or exceeds the number of ionizable protons by one (eg., HClO, HNO2)
· carboxylic acids, which have the general formula RCOOH (eg., CH3COOH and C6H5COOH.) 

Classifying the Relative Strengths of Bases
Strong bases include 
· water-soluble compounds containing O2- or OH- ions. 
· The cations are usually those of the most active metals: 

M2O or MOH, where M = Group 1 metal (Li, Na, K, Rb, Cs) 
MO or M(OH)2 where M = group 2 metal (Ca, Sr, Ba). 

Weak bases include 
· ammonia (NH3), 
· amines, which have the general formula 
· The common structural feature is an N atom with a lone electron pair.

The Ion-Product Constant for Water (Kw) 
Kw=1.0E-14

In an acidic solution, [H+] > [OH- ] 
In a neutral solution, [H+] = [OH- ] 
In basic solution, [H+] < [OH- ] 

Weak Bases
· A Brønsted-Lowry base is a species that accepts an H+. For a weak base that dissolves in water: B(aq) + H2O(l) BH+(aq) + OH- (aq) 

· The base-dissociation or base-ionization constant is given by: 
Kb= [BH+][OH- ] /[B] 

Anions of Weak Acids as Weak Bases 
· The anions of weak acids often function as weak bases. 

Hydrated Metal Ions
· Some hydrated metal ions are able to transfer an H+ to H2O. These metal ions will form acidic solutions. 


Salts that Yield Neutral Solutions
· A salt that consists of the anion of a strong acid and the cation of a strong base yields a neutral solution. 

Salts that Yield Acidic Solutions 
· A salt that consists of the anion of a strong acid and the cation of a weak base yields an acidic solution. 

Salts that Yield Basic Solutions
· A salt that consists of the anion of a weak acid and the cation of a strong base yields a basic solution. 

Salts of Weak Conjugate Acids and Weak Conjugate Bases
· If a salt that consists of the anion of a weak acid and the cation of a weak base, the pH of the solution will depend on the relative acid strength or base strength of the ions. 

The Levelling Effect
· All strong acids and bases are equally strong in water. 
· All strong acids dissociate completely to form H3O+, while all strong bases dissociate completely to form OH- .
· In water, the strongest acid possible is H3O+ and the strongest base possible is OH- .
· H2O exerts a leveling effect on any strong acid or base. 

The Lewis Acid-Base Definition 
· A Lewis base is any species that donates an electron pair to form a bond.
· A Lewis acid is any species that accepts an electron pair to form a bond.
· The Lewis definition views an acid-base reaction as the donation and acceptance of an electron pair to form a covalent bond. 
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