
Problem 16-07  Gas adsorption on solids – Differential (isosteric) adsorption enthalpy 

Adsorption of the gaseous pentane on a solid adsorbent was studied at several temperatures, always 

at the same adsorbed amount. At the temperature of 45.6 °C and equilibrium pressure of 39 Pa was 

found that 2.64 g of the gaseous hydrocarbon was adsorbed on 11 g of the solid adsorbent. At the 

temperature of 86 °C the same surface occupancy was achieved at equilibrium pressure of 0.16 kPa. 

Calculate 

(a)  differential adsorption enthalpy at this surface occupancy, 

(b)  equilibrium pressure corresponding to this surface occupancy at the temperature of 118°C  

[Qdif(a) = –33.256 kJ mol
–1

, p = 398 Pa] 
 
Solution: 

 

t1 = 45.6°C t2 = 86°C t3 = 118°C 

p1 = 39 Pa p2 = 0.16 kPa p3 = ? 

 

ms = 11 g 

mpentane = 2.6 g a1 = a2 = a3 = 2.64/11 = 0.24 gpentane /gs 
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p3
2.322764

1 39 10.20384p e    = 397.95 Pa 

 


