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We investigate the effects of macromolecular architecture on micellar formation and micelle 
characteristics of block copolymer in homopolymer matrices. A series of (polyisoprene)2 

(polystyrene), I2S, graft copolymers with constant total molecular weight and varying composition, 
fPS, and a series of symmetric (polyisoprene)n(polystyrene)n (InSn) miktoarm star block copolymers, 
with n identical pairs of arms, are added to a low molecular weight polyisoprene homopolymer matrix 
and the blends are investigated by small-angle X-ray scattering as a function of copolymer 
concentration and  fPS or n, respectively.   

At 2wt% concentration of the InSn copolymers (with 19k polystyrene and 15k polyisoprene 
blocks), micelles are obtained with a micellar core radius that is independent of n whereas the 
aggregation number decreases with n following an n-1 power law.  The number density of micelles in 
the mixture and the polystyrene fraction in the core are constant as well, signifying that in the range of 
molecular weights investigated the functionality of the junction point of the copolymer does not 
influence the micellar characteristics. A simple thermodynamic model has been developed that 
describes theoretically the micellization of AnBn copolymers within a B homopolymer matrix. The 
model agrees very well with the experimental data both qualitatively and quantitatively.  

For constant concentration (2wt%) of the I2S grafts (Mn~90000), micelles are formed only 
above a certain polystyrene volume fraction (fPS=0.32), while the core size as well as the aggregation 
number increase with increasing fBPSB. Moreover, the number density decreases with fPS, in accordance 
with mass balance, whereas there is strong evidence that the polystyrene volume fraction in the core 
increases. These results are compared to those for the respective linear diblock copolymers and 
different trends are revealed.  

Finally, the effect of copolymer concentration and temperature on the formation and 
characteristics of the micelles was studied, in order to determine the critical micelle concentration 
(CMC) and temperature (CMT), respectively, and their dependence on the macromolecular 
architecture. Above CMC, the concentration affects only the number of the micelles present and not 
their characteristics, while the percentage of free chains increases as the concentration decreases until 
the system reaches the CMC, below which only free chains exist in the mixtures.  


