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Mass Transfer Parameters: Definitions 

where

Sh = Sherwood number = kL/D AB

Re L = Reynolds number = L/
Sc = Schmidt number =  / ( D AB)

k = overall mass transfer coefficient

L = length of sheet

D AB = diffusivity of A in B

 = velocity of air

 = viscosity of air

 = density of air, and

/ = kinematic viscosity of air.
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Flow Inside Circular Pipes
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Figure 7.3-2: Mass transfer from the inner walls of a pipe to gases Re < 2100 and 0.5 < Sc < 3.0

Flow Inside Circular Pipes
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Flow Parallel to Flat Plates
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or

Liquid film in Wetted Wall



Chemical Engineering Department | University of Jordan | Amman 11942, Jordan

Tel. +962 6 535 5000 | 22888 

7

Past Single Sphere

ScPe AB Re
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1-8

 For very low Reynold’s number, the Sherwood number should approach a value of 2. 

Past Single Sphere
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1-9

Past Single Sphere
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1-
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Perpendicular to Single Cylinders
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1-

11

 Experimental data have been obtained for mass transfer from single cylinders when 

the flow is perpendicular to the cylinder. The cylinders are long and mass transfer to 

the ends of the cylinder is not considered.

50 < Re < 50000
For gases 0.6 < Sc < 2.6

For liquid 1000 < Sc < 3000

Perpendicular to Single Cylinders
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 For a Reynolds number range of 10-10000 for gases in a packed bed of spheres

Mass Transfer to and From Packed Beds 
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1-
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Mass transfer to small particles <0.6 mm

 The following equation has been shown to hold to predict mass-transfer coefficients from 

small gas bubbles such as oxygen or air to the liquid phase or from the liquid phase to the 

surface of small catalyst particles, microorganisms, other solids, or liquid drops

the molecular 

diffusion term

free fall or rise of the sphere 

by gravitational forces

Mass Transfer to Small Particles 
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Mass transfer to large gas bubbles > 2.5 mm.

Mass Transfer to Small Particles 

 For large gas bubbles or liquid drops > 2.5 mm, the mass-transfer coefficient can be 

predicted by

 Large gas bubbles are produced when pure liquids are aerated in mixing vessels and sieve-

plate columns
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 For fluidized beds of spheres and for gases and liquids

10< Re < 4000

1< Re < 10

Mass transfer  in Fluidized Beds of Spheres 


