Acid/ Base Review

Arrhenius definition

Arrhenius acids, dissociate in aqueous solution to form hydrogen ions (H+),
Arrhenius bases, which form hydroxide (OH−) ions. 

The Arrhenius definition can be summarised as "Arrhenius acids form hydrogen ions in aqueous solution with Arrhenius bases forming hydroxide ions."

In modern times, the use of H+ is regarded as a shorthand for H3O+, since it is now known that the bare proton H+ does not exist as a free species in solution.

Brønsted–Lowry definition

The Brønsted–Lowry definition, formulated in 1923, independently by Johannes Nicolaus Brønsted in Denmark and Martin Lowry in England, is based upon the idea of protonation of bases through the de-protonation of acids—that is, the ability of acids to "donate" hydrogen ions (H+) or protons to bases, which "accept" them.

Unlike the previous definitions, the Brønsted–Lowry definition refers to the formation of conjugate acids and conjugate bases, produced by the transfer of a proton from the acid to the base. 

According to Brønsted–Lowry definition, an acid is a compound that can donate a proton, and a base is a compound that can receive a proton. 

The removal of a proton (hydrogen ion) from an acid produces its conjugate base, which is the acid with a hydrogen ion removed, and the reception of a proton by a base produces its conjugate acid, which is the base with a hydrogen ion added.

Water

Water, being amphoteric, can act as both an acid and a base; here, one molecule of water acts as an acid, donating a H+ ion and forming the conjugate base, OH−, and a second molecule of water acts as a base, accepting the H+ ion and forming the conjugate acid, H3O+.

Acid dissociation and acid hydrolysis are seen to be entirely similar phenomena:
HCl (acid) + H2O (base) is in equilibrium with
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H3O+ (acid) + Cl− (base)
NH4+ (acid) + H2O (base) is in equilibrium with
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H3O+ (acid) + NH3 (base)
as are basic dissociation and basic hydrolysis:
NH3 (base) + H2O (acid) is in equilibrium with
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NH4+ (acid) + OH− (base)
CH3COO− (base) + H2O (acid) is in equilibrium with
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CH3COOH (acid) + OH− (base)



What Makes a Strong Acid or Strong Base? 
Strong electrolytes are completely dissociated into ions in water. The acid or base molecule does not exist in aqueous solution, only ions. Weak electrolytes are incompletely dissociated. 
Strong Acids 
Strong acids completely dissociate in water, forming H+ and an anion. There are six strong acids; with all others considered to be weak acids. The strong acids are: 
	HCl - hydrochloric acid 
HNO3 - nitric acid 
H2SO4 - sulfuric acid 
HBr - hydrobromic acid 
HI - hydroiodic acid 
	HClO4 - perchloric acid 

Weak Acids 
A weak acid only partially dissociates in water to give H+ and the anion. Examples of weak acids include hydrofluoric acid, HF, and acetic acid, CH3COOH. Weak acids include: 
	Molecules that contain an ionizable proton. A molecule wih a formula starting with H usually is an acid. 

Organic acids containing one or more carboxyl group, -COOH. The H is ionizable. 
Anions with an ionizable proton. (e.g., HSO4- --> H+ + SO42-) 
Cations 
	transition metal cations 
heavy metal cations with high charge 
NH4+ dissociates into NH3 + H+ 

Strong Bases 
Strong bases dissociate 100% into the cation and OH- (hydroxide ion). The hydroxides of the Group I and Group II metals usually are considered to be strong bases, except for beryllium hydroxide. 

Weak Bases 
Examples of weak bases include ammonia, NH3, and diethylamine, (CH3CH2)2NH. 
	Most weak bases are anions of weak acids. 

Weak bases do not furnish OH- ions by dissociation. Instead, they react with water to generate OH- ions. 


