






























A Ba b c d e

26 A certain solid sample adsorbs 0.84 mg of CO, when the pressure of the gas is 36 kPa 
and the temperature is 300 K. If the cross sectional area of CO molecule is 1×10-16 
cm2, then what is the surface area of the material, if the adsorption is described by 
Langmuir isotherm.  

 
 
Ans. 

Langmuir isotherm is θ = Kp/(1 + Kp) 

Since it obeys Langmuir isotherm, it forms one monolayer at 36 kPa. 

As per the Langmuir model, the gas adsorbed forms a monolayer, 0.84 mg of CO form one 
monolayer on the material. 
 
Number of molecules in one monolayer =(0.00084/28) × 6.023×1023 =1.8 × 1019 molecules 
 
One molecule is having a cross sectional area of 1×10-16 cm2  so the total surface area of 
monolayer is 1×10-16 cm2 × 1.8 × 1019 = 1.8 ×103 cm2 
 
4. Label the regions (solid, liquid or gas) of the phase diagram of a one component system 
given below. Find out the degrees of freedom at the specific points mentioned, across the line 
AB. 
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Ans:   

 

 

 

 

 
 
 
Here, number of components is 1,  
So, degrees of freedom at points A, a, c, e and B, 
 F= C- P + 2 = 1-1+2 = 2 
At points b and d,  
 F = 1-2+2 = 1 
 
Or a question to draw a simple eutectic system. 
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