
Question 5. 1: Differentiare berween rhe phenomenon of adsorprion and absorption. 

Give one example for each. 

Soln: The surface phenomenon of crowding up of molecules of a substance at the base surface rather than in the mass (bulk) of a solid or liquid is called Adsorption 
Adsorbate is the substance that gets adsorbed and theadsorbent is the substance on whose surface the adsorption takes place. Here, the concentration of the adsorbate on 
the surface of the adsorbent increases. The concentration of the substance remains at the surface only in the case of adsorption. It does not penetrate through the surface to 
the bulk of the solid or liquid For example, on dipping a chalk stick into an ink solution, there is only a color changeon its surface and it will be found to be white from inside 
when the chalk stick is broken. 

On the other hand, the process of absorption is a bulk phenomenon In absorption, the substance gets uniformly distributed throughout the bulk of the solid or liquid. 

Quesrion 5.2: Differentiare berween chemisorprion and physisorprion? 

Soln: 

Physisorption 

1. 

2. 

3. 

4. 

5. 
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In this type of adsorption, the adsorbateand the adsorbent are attached to 
each other with weak van der Waal's forces of attraction. 

No new compound is formed in the process. 

It is generally found to be reversible in nature 

Weak van der Waal's forces of attraction causes low Enthalpy of adsorption. 
The values lie In the range of 20- 40 kJ/mol. 

Low temperature conditions are favorable. 

It is an example of multi-layer adsorption. 

Chemisorption 

In this type of adsorption, the adsorbate and the surface of the adsorbent are 
bonded with strong chemical bonds. 

The process results in the fonmation of new compounds at the surface of the 
adsorbent. 

It is usually irreversible in nature 

Enthalpy of adsorption is high as chemical bonds are formed. The values lie in the 
range of 40-400 kJ mol-1. 

It is favored by high temperature conditions. 

It is an example of mono-layer adsorption. 

Question 5.3: Why are finely divided subsrances more effecrive as adsorbent? Give reasons. 

Sain: Adsorption is directly proportional to thesurface area as adsorption is surface phenomenon. A finely divided substance behaves as a good adsorbent becauseit has a 
large surface area. Both physisorption andchemisorption increase with an increase in the surface area 

Quesrion 5.4: Derermine rhe facrors which accelerares the adsorprion of a gas on a solid? 

Soln: Rate of adsorption of a gas on a solid surface depends on various factors: 

( 1) Nature of the gas: 

There is a strong Van der Waal's forces in easily liquefiable gases hence, easily liquefiable gases such as NH3, HCI etc are adsorbed to a great extent in comparison to 
gases such as H2, 02 etc 

(2) Surface area of the solid 

The adsorption rate of a gas on the solid surface increases with the increase in the surface area of the adsorbent. 

(3) Effect of pressure 

Adsorption increases with an increase in pressure and, as a result adsorption is a reversible process and is accompanied by a decrease in pressure 

(4) Effect of temperature 

Adsorption is an exothermic process. Thus, in accordance with Le-Chatelier's principle, the magnitude of adsorption decreases with an increase in temperature 

Quesrion 5.5: Whar do you mean by adsorprion isorherm? Describe Freundlich adsorprion isorherm. 

Soln: 

The adsorption isotherm is the plot between the extent of adsorption (-;;';) against the pressure of gas (P) at constant temperature (T) 

Freundlich adsorprion isorherm: 

An empirical relationship between the quantity of gas adsorbed by the unit mass of solid adsorbent and pressure at a specific temperature is given by Freundlich adsorption 
isotherm 
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