Mass transfer in stagnant continuous phase

Application of the principle of conservation of mass to a binary system consisting of a non-reactive solute in dilute solution in an incompressible fluid yields
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The film model for mass transfer from a rigid  sphere




where D, the diffusivity, is assumed constant. For axisymmetric flow with constant properties, the diffusion equation may be written as:
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When the velocity is everywhere zero, diffusion is in the radial direction only and the equation reduces to


[image: image3.wmf]2

c

r0

rr

¶¶

æö

=

ç÷

¶¶

èø

.


Since c is no longer dependent on ( the partial differentials can be replaced by ordinary ones. For a rigid sphere the boundary conditions are:
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.  Hence, 
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The second boundary condition yields
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Both boundary conditions are satisfied for
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To obtain the boundary layer thickness  according to the film model we seek the r = r= a + , where the tangent c1(r) towards c(r) at 
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. Hence, 

[image: image21.wmf](

)

(

)

()

1ss

r

crcc2cc

a

¥¥

=-+-



[image: image22.wmf](

)

!

()

1ss

r

crcc2ccc

a

d

d

¥¥¥

=-+-=

;     
[image: image23.wmf]r2aa

d

d

=Þ=


The Sherwood number is defined as 
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and becomes 2 in the case of a stagnant continuous phase.-- 
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