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TEACHING LEARING 
OUTCOMES

• To understand Strong electrolytes and weak 

electrolytes, dissociation of weak electrolytes, 

dissociation constant pH, Sorensen’s pH scale, pH 

determination (glass electrode) 

• Applications of buffers, buffer equation (Henderson-

Hasselbalch equation), buffer capacity, buffers in 

pharmaceutical and biological systems 
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MAPPING OF TLO 
WITH COS

Sr.no Topic Learning Outcomes COs BL 

1 To understand Strong 
electrolytes and weak 
electrolytes, dissociation of 
weak electrolytes, dissociation 
constant pH, Sorensen’s pH 
scale, pH determination (glass 
electrode) 

CO3 L2

2 Applications of buffers, buffer 
equation (Henderson-
Hasselbalch equation), buffer 
capacity, buffers in 
pharmaceutical and biological 
systems 

CO4 L3
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CONTENTS
• Strong electrolytes and weak electrolytes.

• Dissociation of weak electrolytes, dissociation 
constant

• Define pH

• Sorensen’s pH scale

• pH determination (glass electrode)

• Define buffer

• Applications of buffers

• Buffer equation (Henderson- Hasselbalch equation)

• Buffer capacity

• Buffers in pharmaceutical and biological systems 
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Chapter 4 
Ionic equilibria

Lecture 1
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pH indicators
Solution when added to a test solution 
produces a colour change, which helps in 
determining the pH of test solution.

Universal indicator
Mixture of several indicators, which gives 
different colour shades as pH of solution 
varies, in particular pH range.

IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



IR@AIKTC-KRRC aiktcdspace.org



Colourimetric method
• Used to determine the pH of the 

solution upto +- 0.2 units in range of 
pH 3 to 11.0 based on colour change

Principle:
1. Capillators: buffer solution and 

universal indicator are mixed in 
capillary tubes. Small volume 

2. Comparators. buffer solution and 
universal indicator are mixed in test 
tubes. large volume 
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➢ Standard buffer solution  3-11.0
➢ Few drops of universal indicator 
➢ Different colour produced
➢ Few drop of universal indicator in test 

solution 
➢ Colour compared
➢ Then pH determined ex. 5 then again 

buffer solution of pH between 4-6 is made 
with interval of 0.2

➢ Then final exact pH determined.

METHOD
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pH meter or Electrometric 
method 

pH determined by means of an electrode, 
whose potential depends on hydrogen ion 
activity
Electrodes like glass and hydrogen is used.
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Chapter 4
Lecture 2
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Buffer are defined as compound or 
mixture of compounds that by their 
presence in solution resist changes in 
pH upon the addition of small 
quantities of acid or alkali.

Resistance to change in pH is known as 
buffer action.

The amount of acid/base required to 
produce a unit change in pH in the 
solution is known as buffer capacity.
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Characteristic of buffers
1. Buffers have a definite pH 

value

2. The pH value of buffer does 
not alter either on keeping for 
long periods or on dilution.

3. The pH value of buffer is very 
slightly altered by the addition 
of small quantities of acids and 
bases.
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Buffer systems-composition 
and examples

• Weak acid and its conjugate base i.e the salt of 

weak acid with strong base. Ex: solution containing 

acetic acid sodium acetate

• Weak base and its conjugate acid i.e the salt of 

weak base with a strong acid. Ex: solution 

containing ammonium hydroxide and ammonium  

chloride
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Buffer systems-composition 
and examples

• Two salts acts as acid-base pair which can function 

in manner either as 1 0r 2 ex: solution of monobasic 

potassium phosphate (KH2PO4) and dibasic 

potassium phosphate(K2HPO4)

• Amphoteric electrolytes act as buffer systems. Ex: 

solution of glycine

• Solutions of strong acids and solution of strong 

bases exhibit buffer action by virtue of relatively 

high concentration of hydronium ions and hydroxyl 

ions 
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Some important buffer 
systems

• HCl and KCl—1.2-2.2

• HCl and potassium hydrogen phthalate---2.2-4

• Sodium hydroxide and potassium hydrogen 

phthalate--- 4.2-5.8

• Boric acid, sodium hydroxide and potassium 

chloride ---- 8-10
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NH2CH2COOH glycine amphoteric 
electrolyte.
NH2CH2COOH+H2O                 NH2CH2COO-

NH2CH2COOH+H3O
+

+NH3CH2COO
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Application of buffer

1. Enhancing solubility
2. Increasing stability
3. Improving purity
4. Optimizing biological activity
5. Comforting the body.
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Chapter 4
Lecture 3
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Lacrimal fluids have been found to have buffer 
capacity 
pH of tears 7.4 with a range of 7-8
Pure conjectivial fluid is more acidic than tear 
fluids. 
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Factors influencing pH of buffer solution

• Temperature 
Temperature increases
-acetate buffers pH increases
-Boric acid sodium borate buffers pH decreases

• Ionic strength
-Addition of neutral salts to buffer solution changes the 
pH of solution  due to altered ionic strength
-Extreme Dilution of buffers also changes pH due 
altered ionic strength. Therefore pH of buffer solution is 
mentioned. 
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QUESTION BANK
1. Define
▪ Buffer 
▪ Buffer capacity
▪ pH
▪ pOH
▪ Dissociation constant 
2. Explain in brief Henderson-Hasselbalch equation
3. Expalin application of Buffer in pharmaceutical and biological systems
4. Explain Sorensen’s pH scale
5. Explian methods of determining pH
6. Give mechasims of working of buffers
7. Give concept of weak and strong electrolytes 
8. Give structure of glass electrode 
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