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The ordered phases that may result from the self-assembling process of block copolymers offer a good avenue to 

investigate the chain dynamics within confined spaces. In this contribution, a particular attention was paid to the 

segmental dynamics displayed by the free chain ends of a strongly-segregated diblock copolymer, poly(styrene)-b-

poly(dimethylsiloxane) (PS-b-PDMS), self-assembled into a lamellar structure. The dynamical behavior of the free 

PDMS chain extremities, selectively deuterated, was probed in a temperature regime intermediate between the PS 

and PDMS glass transition temperatures, by means of 2H solid-state NMR. 

The temperature dependence of the 2H spin-lattice relaxation time indicates a decrease of the characteristic 

segmental time for such chain ends, compared to the one determined for all the PDMS repeat units. Such a 

speeding-up may be quantitatively described by a temperature shift of about 8 K. In a second step, 2H transverse 

relaxation measurements and double-quantum build-up curves were used to probe the local constraints 

experienced by the chain ends, within the lamellar domains. Interestingly, all the free chain ends does not display 

an identical dynamical behavior, on the time scale probed by the NMR approaches used. Indeed, about one third of 

the chain ends undergoes isotropic reorientations (i.e. orientational order parameter, S, equal to 0) over the tens of 

microseconds time scale whereas the remaining ones display a significant distribution of the orientational order 

parameter. This distribution of local constraints, P(S), was found to be similar to the one displayed for all the PDMS 

units of the copolymer, suggesting a localization of the chain ends throughout the entire lamella. This feature was 

rationalized by taking into account the entropy related to the chain extremities. As a result, the description of the 

local ordering of the free chain ends suggests the occurrence of a significant fraction of folded PDMS chains 

(hairpin-like conformations), within the lamellae. 

 

[1]  C. Lorthioir, S. Randriamahefa and B. Deloche; "Some aspects of the orientational order distribution of 

flexible chains in a diblock mesophase", J. Chem. Phys. (2013), 139, 224903 

[2]  C. Lorthioir and B. Deloche; "Heterogeneous behavior of free chain-ends in a lamellar diblock copolymer: 

segmental dynamics and ordering, as probed by 2H solid-state NMR", Colloid Polym. Sci. (2014), 292, 

1841 

 

 

 

 

 

 

 


