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Chapter 2  
Question 8  
The twin bulb method of measuring diffusion is shown in Fig. P 2.3. The bulbs, which are stirred 
and equal volume, initially contain binary gas mixtures of different compositions. At time zero, 
the valve is opened; at time t, the valve is closed, and the bulk contents are analyzed. Explain how 
is information can be used to calculate the diffusion coefficients in this binary gas mixture. 
 
Solution: 
Assumptions: 1. There is a infinite thin diaphragm at the middle of the bulb 
2. The flux across the diaphragm reaches steady state quite quickly. 
Suppose the gas in the left bulb is called gas A, the right called gas B 
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we can measure the time t and the concentrations, we can also measure the variables and get β, 
then we can get the diffusion coefficients. 
 
9． 

 sphere.    

 

Sol: Select a thin volume as shown above, and write the mass balance equation in this 

volume: 

     (solute accumulation in volume dv ) = ( rate of diffusion into layer at r)- 

                             (rate of diffusion out of the layer r+dr) 

For it is steady state, 
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And the boundary conditions are : 
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     ir R=    1iC C=  ………………………………(2) 

     0r R=    0C =   ………………………………(3) 

Integrate (1), we get   aC Inr b
D

= + …………………(4) 

a and b are constants,   

Substitute (2) and (3) to (4) 
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The flux out of a pipe,      
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The flux across a thin slab is 1 10 1( )l
Dj C C
L

= −  as shown in 2.2., which is a 

constant. 
The flux away from a dissolving sphere is 
      

       1
0
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Dj C
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=   as shown in 2.4.2.  While the radius is doubled, the flux 

will be a half of the original one. 

10. 
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released by this device? 

 

Sol: Write the accumulation equation in the holder, 

(pheromone accumulation in the holder )=(pheromone sumblimed)-(pheromone 

diffused out) 

Pheromone sumblimed at a rate of  

   r = 7 7 3
16 10 1 (1.1 10 / ) / seccm molC mol− ⎡ ⎤⋅ −⎣ ⎦  

And the pheromone diffused out is  

 Q= 1j A   where A is the area of the barrier 

It is steady state, so  

    r = 1j A  

7 7 3
16 10 1 (1.1 10 / ) / seccm molC mol− ⎡ ⎤⋅ −⎣ ⎦ = - 12 21.92 10 / seccm−  

210 ( / ) 1.8
0.06
C mol L x cm

cm
−   

Thus get 1C =0.836x 7 310 /mol cm−  

So the rate diffused out of the holder is  

Q=- 12 21.92 10 / seccm− 210 ( / ) 1.8
0.06
C mol L x cm

cm
− =4.82X 1810 / secmol−  

 


