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Relative Strength of Acid and Base

* In water some acids are better proton donors
than others, and some bases are better proton
acceptors than others. For example, a dilute
solution of hydrochloric acid consist largely H,0"
and Cliions ;the acid is nearly 100% ionized ,and
so it is considered a strong Bronsted acid .figure

1
HCI(aq)+H20_)H3O+(aQ) +C|_(aq) ’

Strong acid (=100% ionized) -
[H30*]= initial concentration of the acid -



* This means that a 0.1 M aqueous solution of HC| actually
consist of 0.1M H;0* and 0.1M CI- .in contrast ,acetic acid
ionizes only to a very small extent and so is considered a
weak Bronsted acid.

* CH,COOH ,q+H,0—«H;0*(ag)+CH,COO"

A0.1M aqueous solution of CH;COOH yields only about 0.001M
H;0% 5, @and 0.001M CH,COO,, Figure (1) The oxide ion is a
very strong Bronsted base in aqueous solution .Indeed ,it is so
strong that it does not exist in water. The ion reacts
completely with water to produce hydroxide ion.

0% (agH20—20H ¢y
[OH]=2X (Intital concentration of O-2
‘Also this reaction Li20(5)+H20—>2Li++20H'(aq)



figurel




In contract ,aqueous ammionia and the
carbonate ion produce only a very small
concentration of OH ion and are classed as
weak Bronsted bases

N H3(aq)+H O—«N H4 (aq)+OH_(aq)

: Weagk gESH O(|)—)(—HC03 (aq)+OH

« [OH-]<<Initial concentration of base

* |In the Bronsted model ,an acid donates a proton
and produces a conjugate base. This model
also informs us that ,in general ,the stronger the
acid ,the weaker its conjugate base.
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Example :predicting the direction of Acid-Base

Reaction. write a balance equation for the
reaction that occurs between each acid-base
pair in water. decide whether the equilibrium
lies predominantly to the left or right.



1-Acetic acid,CH;COOH,and sodium cyanide, NaCN.Is HCN ,a
poisonous acid, formed to a significant extent?

Solution:-
CH3COOH(aq)+CN'(aCI)—><—HCN(aq)+CH3COO_(aq)
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2-Amionium chloride ,NH,Cl ,and sodium
carbonate ,Na,CO,
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NH4 (aq)+H O—)(—H30++NH3(aq)
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COS'Z(aq)+HZO—><—HCO3 +NH3(%q)



NH," g+ CO3*—«—HC O3 (q)*NHj3(oq)

Acid base conjugate acid conjugate base ¢
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