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A New Necklace Model ANDREY DOBRYNIN, University of Connecti-
cut, MICHAEL RUBINSTEIN, University of North Carolina, QI LIAO, Institute of
Chemistry, China — We have developed a necklace model of hydrophobic polyelec-
trolytes in which the necklace structure consisting of polymeric globules (beads) con-
nected by extended sections of the chain (strings of monomers) appears as a result of
the counterion condensation and is caused by the balance of the correlation-induced
attraction of condensed counterions to charged monomers and electrostatic repul-
sion between uncompensated charges. The size of the beads increases with polymer
concentration while their number per chain decreases. We predict coexistence of
necklaces with different number of beads on a polymer backbone at any polymer
concentration. To test this necklace model we performed molecular dynamics simu-
lations of polyelectrolyte chains with degree of polymerization N varying from 25 to
373 and with fraction of charged monomers f=1/3, 1/2 and 1 in poor solvent con-
ditions for polymer backbone. The observed concentration dependence of the bead
size supports the assumption of the counterion condensation origin of the necklace
structure. The overlap concentration is almost independent of the degree of poly-
merization for weakly charged chains (f=1/3). For strongly charged chains with f=1
the overlap concentration follows the normal N-dependence observed for polyelec-
trolyte solutions in q and good solvent regimes for polymer backbone. In semidilute
solutions the correlation length of fully charged chains is inversely proportional to
square root of polymer concentration.
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