
SURFACE CHEMISTRY



Surface Chemistry

■ The branch of chemistry concerned with the 
processes occurring at interfaces between phases.

■ Chemical phenomena that occur at the interface of two 
phases, including solid–liquid interfaces, solid–gas 
interfaces, solid–vacuum interfaces, and liquid-gas 
interfaces.

■ surface chemistry, surface physics and surface 
engineering



Phenomena taking place on the surface of a substance
Phenomena work on this principle such as:

■ Adsorption

■ Colloid Formation

■ Heterogeneous Catalysis

■ Corrosion

■ Electrode Reactions

■ Chromatography

Surface Chemistry has a major role in various chemical processes such as:

■ Enzymatic reactions at the biological interfaces found in the cell walls and membranes

■ In the electronics industry, the use in the surface and interface of microchips used in computers.

■ In automobile exhausts, the heterogeneous catalysts found in the catalytic converter for cleaning 
emissions.

Applications of Surface Chemistry





Role of 
Adsorption 
in Surface 
Chemistry

■ Accumulation of species on higher concentration on the 
surface of a substance due to intermolecular force is 
known as adsorption. For Example, gases such as 
H2, O2, N2 adsorbs on the surface of activated charcoal.

■ Enthalpy of Adsorption: Amount of heat energy liberated 
when one mole of gas is adsorbed on the unit surface 
area of adsorbent is known as enthalpy of adsorption.





Types of 
Adsorption

■ Due to the force of interaction between adsorbate and 
adsorbent, adsorption in surface chemistry is classified 
into two types.

1. Physical Adsorption or Physisorption

2. Chemical Adsorption or Chemisorption



Emulsions in Surface Chemistry
■ Example: Paints, dyes, milk, vanishing cream. On the basis of 

dispersion medium emulsions in surface chemistry are classified into 
two types:

■ Oil in Water Emulsions

In this, the oil or fat droplets are dispersed in water. Example: Milk.

■ Water in Oil Emulsions

In this, the water droplets are dispersed in oil. Example: Vanishing cream.

■ Emulsions are unstable, to increase the stability another substance 
called as emulsifiers are added. Example: Milk contains natural 
emulsion casein.



Emulsions in Surface Chemistry

The colloidal solutions in which both dispersed phase and dispersion medium are 
liquids are called as Emulsions.

On the basis of dispersion medium emulsions in surface chemistry are classified 
into two types



Applications of Emulsions

■ These are used in syrups

■ Paints

■ Toothpaste

■ Digestion of fats

■ Pigment and dye



Colloid
■ A colloid is a mixture in which one 

substance of microscopically dispersed 
insoluble or soluble particles is suspended 
throughout another substance

■ A colloid is a mixture that has particles 
ranging between 1 and 1000 nanometers 
in diameter, yet are still able to remain 
evenly distributed throughout the solution.

Milk is an emulsified colloid of
liquid butterfat globules dispersed
within a water-based solution.













Methods of Preparation

There are two principal ways of preparation of colloids:

■ Dispersion of large particles or droplets to the colloidal dimensions by 
milling, spraying, or application of shear (e.g., shaking, mixing, or high 
shear mixing).

■ Condensation of small dissolved molecules into larger colloidal 
particles by precipitation, condensation, or redox reactions. Such 
processes are used in the preparation of colloidal silica or gold.





 Electrostatic stabilization is based on the mutual repulsion of like 
electrical charges. In general, different phases have different 
charge affinities, so that an electrical double layer forms at any 
interface. Small particle sizes lead to enormous surface areas, and 
this effect is greatly amplified in colloids. In a stable colloid, the 
mass of a dispersed phase is so low that its buoyancy or kinetic 
energy is too weak to overcome the electrostatic repulsion 
between charged layers of the dispersing phase. 

 Steric stabilization consists in covering the particles in polymers 
which prevents the particle to get close in the range of attractive 
forces. 








