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1-Hydrolysis for weak base





Hydrolysis for conjugated acid :





2-Hydrolysis of weak acid:





Hydrolysis of water





By rearrangement  of 





By solving above



[H+] is small as compared with [HA] 



By simplified the above relation



3- For the weak base we used the 
same methods:





buffer solution:
Buffer solution: is a solution that resists change 
in pH when a small amount of an acid or base is 

added or when solution is diluted. 
Calculate of pH of buffer solution; consider an 

acetic acid-acetate buffer.



1- Weak Acid + It is Salt





CH3COOH + CH3COONa

NH3 + NH4Cl



These equations is called the Hederson-
Hasselbalch equation.

Buffer capacity of the solution: is the 
amount of acid or base that can be added 
without causing a large change in pH, the 

buffering capacity increases with the 
concentration of the buffering species'



The buffer capacity is maximum at 
pH=pka.



Where dCBOH and dCHA represent the 
number of moles per liter of strong 

base or acid needed to bring about a 
pH change of dpH. The buffer capacity 
is a positive number. The large it is,the

more resistant the solution is to pH 
change. For weak acid/conjugate base 

buffer solutions of greater than 
0.001M the buffer capacity is  



Where CHA and CA- represent the 
analytical; concentrations of the acid 

and its salt.



Titration Curve
A titration curve is a plot of pH vs. the amount of titrant
added. Typically the titrant is a strong (completely)
dissociated acid or base. Such curves are useful for
determining endpoints and dissociation constants of
weak acids or bases.



TITRATION OF STRONG ACIDS AND  
STRONG BASES 
EXAMPLE 14-1 :

Generate the hypothetical titration 
curve for the titration of 50.00 mL of 
0.0500 M HCI with 0.1000 M NaOH. 



























Or used pH=0.5pkw   +0.5pka  + 
0.5logC (salt)





SOLUTIONS AND INDICATORS FOR  
ACID/BASE TITRATIONS:



Acid/Base Indicators
An acid/base indicator is a weak 

organic acid or a weak organic base 
whose un dissociated form differs in 
color from its conjugate base or its 

conjugate acid form. For example, the 
behavior of an acid-type indicator. HIn, 

is described by the equilibrium.





The behavior of a base-type
indicator. In, is





The equilibrium-constant 
expression for the dissociation of 
an acid-type indicator takes the 

form.





The human eye is not very sensitive to color 
differences in a solution containing  a mixture of 
HIn and In-. particularly when the ratio [Hln]/[ln-
] is greater than about 10 or smaller than about 
0.1. Consequently, the color change detected by 

an average observer occurs within a limited 
range of concentration ratios from about 10  to 
about 0.1. At greater or smaller ratios, the color 

appears essentially constant to the eye and is 
independent of the ratio. As a result, we can 

write that the average indicator, HIn, exhibits its 
pure acid color when.





To obtain the indicator pH range, 
we take the negative logarithms of 

the two expressions





Titration Errors with Acid/Base 
Indicators:



Two types of titration errors in
acid/base titrations.
The first is a determinate error that
occurs when the pH at which the
indicator changes color differs from
the pH at the equivalence point. This
type of error can usually be minimized
by choosing the indicator carefully or
by making a blank correction.



The second type is an indeterminate
error that originates from the limited
ability of the eye to distinguish
reproducibly the intermediate color of
the indicator. The magnitude of this
error depends on the change in pH per
milliliter of reagent at the equivalence
point, on the concentration of the
indicator, and on the sensitivity of the
eye to the two indicator colors



Variables That Influence the Behavior of 
Indicators 

The pH interval over which a given indicator 
exhibits a color change is influenced  by 

temperature, by the ionic strength of the 
medium, and by the presence of organic 

solvents and colloidal particles. Some of these 
effects, particularly the last two, can cause the 

transition range to shift by one or more pH 
units.



Thank You


