
Dilute solutions obeying Henry’s law: 

Tray Towers: 

Dalton’s law: 𝑝 =  𝑦  𝑝𝑡 

Henry’s law : 𝑝 =  ℋ 𝑥                                   (Raoult’s law: 𝑝 = 𝑝𝑠  𝑥) 

𝑦 =  
ℋ

𝑝𝑡
 𝑥 

𝑦 =  𝑚 𝑥                                                      𝑦 =  
𝑝

𝑝𝑡
 𝑥 

Where m is a constant 

This is a straight line equation using mole fractions 

For dilute solutions  

𝑦 ≅ 𝑌                       𝑎𝑛𝑑             𝑥 ≅ 𝑋 

𝐺 ≅  𝐺𝑠                                         𝐿 ≅  𝐿𝑠 

⸫   any concentration unit will give straight lines: operating and equilibrium  

In these cases the number of theoretical plates can be determined using the Kremser 

equations 

 Absorption Stripping 

𝐴 ≠ 1 
𝑁𝑝 =

 [
𝑁𝑁𝑝+1 − 𝑚𝑥𝑜

𝑦1 − 𝑚𝑥𝑜
 (1 −

1
𝐴) + 

1
𝐴]

log 𝐴
 

𝑁𝑝

=  

log [ 
𝑥𝑜 −  𝑁𝑁𝑝+1 𝑚⁄

𝑦1 −  𝑁𝑁𝑝+1 𝑚⁄
 (1 −

1
𝑆) +  

1
𝑆]

log 𝑆
 

𝐴 = 1 𝑁𝑝 =  
𝑦𝑁𝑝+1 − 𝑦1

𝑦1 − 𝑚𝑥𝑜
 𝑁𝑝 =  

𝑥𝑜 − 𝑥𝑁𝑝

𝑥𝑁𝑝
−

𝑦𝑁𝑝+1
𝑚⁄

 

 

 𝐴 =  𝐿
𝑚𝐺⁄  ,       𝑎𝑛𝑑        𝑆 =  𝑚𝐺

𝐿⁄  

Notes: 

 These relations can also be used with mole ratios since    𝑦 ≅ 𝑌  𝑎𝑛𝑑 𝑥 ≅ 𝑋      

 If A top is not the same as A bottom, a geometric average can be used 𝐴𝑎𝑣𝑒𝑟𝑎𝑔𝑒 =  √𝐴𝑡𝑜𝑝 .  𝐴𝑏𝑜𝑡𝑡𝑜𝑚
2  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Packed Towers: 

 

The Kremser type equations for packed towers may be used: 

𝑦 =  𝑚 𝑥 

For absorbers: 

 

𝑁𝑡𝑂𝐺 =  
𝑙𝑛[

𝑦1−𝑚𝑥2
𝑦2−𝑚𝑥2

] (1−
1

𝐴
)+𝐴

1−
1

𝐴

     

A =absorption factor = 
𝐿

𝑚𝐺
 

For strippers: 

 

𝑁𝑡𝑂𝐿 =  
𝑙𝑛 [

𝑥2 − 𝑦1/𝑚
𝑥1 − 𝑦1/𝑚

] (1 − 𝐴) + 𝐴

1 −
1
𝐴

 

Relationship between NtOG and Np : 

           𝑁𝑡𝑂𝐺 =  
1

1−
1

𝐴

 ln 𝐴  𝑁𝑝       

A = 1.25                                          𝑁𝑡𝑂𝐺 = 1.116 𝑁𝑝    

A = 2.0                                            𝑁𝑡𝑂𝐺 = 1.386 𝑁𝑝 

 

For Strippers 

𝑁𝑡𝑂𝐿 =  
ln(𝑆)

1 − 𝐴
 𝑁𝑝 

 


