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Exercise 11 

A pilot rotating packed-bed reactor containing a new type of packing was tested by stripping a low-

solubility solute from an organic liquid stream in order to characterize the separation efficiency. 

Calculate the F-factor, 𝐴𝑇𝑈 and 𝐻𝐸𝑇𝑃 from the experimental data provided.  

Rotor dimensions:  

Inner diameter 2𝑟𝑖 0.15 m 

Outer diameter 2𝑟𝑜 0.4 m 

Height  ℎ 0.01 m 

 

Physical properties 

 𝜌𝐺 = 3.5 𝑘𝑔 𝑚−3 

Equilibrium line  

 𝑦 = 2.5 𝑥 

Experimental data 

Inlet gas flowrate G1 1.6 10-3 m3/s 

Mol fraction of solute in liquid feed x2 0.02 

Mol fraction of solute in exit gas y2 0.030 

Mol fraction of solute in exit liquid x1 0.0050 

Mol fraction of solute in gas feed y1 0 

 

Solution 

1. F-Factor 

 𝐷𝑖𝑙𝑢𝑡𝑒 𝑠𝑦𝑠𝑡𝑒𝑚: 𝐺1 = 𝐺2 = 𝐺 

 𝑢𝐺,2 =
𝐺𝐺,2

2𝜋𝑟𝑖ℎ
=

𝐺

2𝜋𝑟𝑖ℎ
= 0.35 𝑚/𝑠        ;         𝑭 = 𝑢𝐺,2√𝜌𝐺,2 = 𝑢𝐺,2√𝜌𝐺 = 𝟎. 𝟔𝟓 𝑷𝒂𝟎.𝟓 

2. ATU 

Stripping of poorly soluble solute  liquid film controls 

𝐴𝑇𝑈 = 𝐴𝑂𝐿;    𝑁𝑇𝑈 = 𝑁𝑂𝐿 

 𝑥∗(𝑦2) =
𝑦2

𝑚
= 0.012     ;     𝑥∗(𝑦1) =

𝑦1

𝑚
= 0 

 (𝑥 − 𝑥∗)𝐿𝑀
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ =

[𝑥2−𝑥∗(𝑦2)]−[𝑥1−𝑥∗(𝑦1)]

𝑙𝑛(
𝑥2−𝑥∗(𝑦2)

𝑥1−𝑥∗(𝑦1)
)

= 6.38 ∙ 10−3

𝑟𝑖  

𝑟𝑜 
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 𝑁𝑂𝐿 =
𝑥2−𝑥1

(𝑥−𝑥∗)𝐿𝑀
̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ = 2.35 

 𝑨𝑻𝑼 = 𝑨𝑶𝑳 =
 𝜋(𝑟𝑜

2−𝑟𝑖
2)

𝑁𝑂𝐿
= 𝟎. 𝟎𝟒𝟔 𝒎𝟐 

3. HETP 

Graphically using McCabe-Thiele diagram: 

 

 

→ 𝑁𝑇𝑃 = 2 +
0.0012

0.0125
= 2.1 

 𝑯𝑬𝑻𝑷 =
(𝑟𝑜−𝑟𝑖)

𝑁𝑇𝑃
=

(0.2−0.075)

2.1
= 𝟎. 𝟎𝟔 𝒎 
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