
Supporting information ‘Kinetics and mechanism of the sphere-to-rod transition of tri-block 

copolymer micelles in aqueous solutions.’ 
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Figure 1 The relaxation rate as a function of 2q  for a sample containing 8 g/L P123, 2 M KCl 

and 8 vol% EtOH for different growth times: 10 min (�), 1h (�), 3h (×), 5h (+) and 70h (๐). The 

lines are linear fits of the data. 

 

Calculation of the association and dissociation rate constant 

 

A simple random micelle aggregation model can be used to describe the sphere-to-rod 

transition of micelles. 
1,2 

This model can be written as: 
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Where 
i

M  and 
j

M  correspond to micellar species containing different numbers of spherical 

micelles, i  and j . In its most simplified form, this model assumes that each step has the same 

equilibrium constant /
ass diss

K k k= , where 
ass

k  is the association and 
diss

k  the dissociation rate 

constant, respectively. In the association and dissociation reactions micellar species and not 

separate surfactant chains are involved. 

This model is very similar to the one discussed by Turner and Cates concerning the length 

distribution of micellar worm-like species after a perturbation.
3
 The relaxation time of the system 

represents the life-time of the micelles and is related to the breaking rate constant (
b

k ) as follows: 

 

1/(2 )
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k Lτ ≈      (2) 

 

The breaking rate constant is in fact the dissociation rate constant per unit micellar length 

0/
b diss

k k l= , where 0l  is the length of a spherical micelle incorporated in the rod-like micelles 

and it is assumed to be approximately equal to ,02
H

R .
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The relaxation time for the random aggregation model is given by massdiss Ckk Σ+=τ/1 , where 

mCΣ  is the sum of micellar species. For large aggregation numbers the relaxation time becomes: 

 

01/ 2r dissk KCτ ≈    (3) 



 

0C  is the total concentration of micellar units and it is equal to 
m

mCΣ , where m  is the 

aggregation number. The complete derivation of this equation can be found in another work.
2
 

These equations can be used to estimate both the association and dissociation rate constants from 

the relaxation time of the micelles. 

 

Figure 2 shows the calculated association and dissociation rate constants as a function of the 

ethanol concentration.  
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Figure 2 A) The association rate constant and B) the dissociation rate constant as a function of 

the EtOH concentration for a stirred sample containing 8x10
-3

 g/ml and 2 M KCl. The lines are 

exponential fits to the data.  
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