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Exercise Problem 1
Calculate the effective diffusion coefficient for HCl in water at 25 ºC, neglecting i

Calculate the transference number for proton and Cl- ion
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Solution
Calculate the effective diffusion coefficient for HCl in water at 25 ºC, neglecting i

Deff = [ 2
1/D1 + 1/D2 ] = [ 2 * 10−5

1/9.31 + 1/2.03 ] = 3.33 * 10−5 cm2/s

Calculate the transference number 
for proton and Cl- ion

t1 = [ D1

D1 + D2 ] = [ 9.31
9.31 + 2.03 ] = 0.82

t2 = [ D2

D1 + D2 ] = [ 2.03
9.31 + 2.03 ] = 0.18

In absence of current, diffusion is restricted by slower moving ion (Cl-)

The current is mainly carried by H+ (82%)
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Exercise problem 2
Calculate the diffusion coefficient for 0.001 M LaCl3 in water at 25 ºC in the absence of a current flow.

JT = − [ ( |z1 | + |z2 | )

( |z1 |
D2

+ |z2 |
D1 ) ]∇cT Deff = [ ( |z1 | + |z2 | )

( |z1 |
D2

+ |z2 |
D1 ) ] = 1.29 * 10−5 cm2/s

Faster Cl- but +3 charge on La+3
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Exercise problem 3
Calculate the diffusion coefficient for La+3 at 25 ºC in absence of current when we also have 1 M 
NaCl in addition to 0.001 M LaCl3. Assume negligible interaction of Na+ with La+.

When i = 0

J1 = − [ D1D2(z2
1c1 + z2

2c2)
(D1z2

1c1 + D2z2
2c2) ]∇c1

c1 = 0.001 M c2 = 1 + 3 * 0.001 = 1.003 M

La3+ Cl−

⇒ Deff, La3+ = [ D1D2(z2
1c1 + z2

2c2)
(D1z2

1c1 + D2z2
2c2) ] = [ 0.62 * 2.03(9 * 0.001 + 1 * 1.003)

(0.62 * 9 * 0.001 + 2.03 * 1 * 1.003) ] = 0.62 * 10−5 cm2/s

The diffusion of the lanthanum chloride in this solution is the same as the solitary lanthanum ion.


