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During annealing of polyelectrolyte multilayers in concentrated solutions (1 M NaCl) interdiffusion of poly-
electrolytes occurs. We investigate the interdiffusion perpendicular to the substrate using neutron reflectivity
and selectively deuterated polyanions (PSS). Multilayers formed at 10 mM NaCl consist of flatly adsorbed
chains. The diffusion constant of PSS can be tuned by four orders of magnitude; it decreases exponentially
with the degree of polymerization N of PDADMA. Multilayers formed at 100 mM NaCl consist of interdigi-
tated chains. When the degree of polymerization of PDADMA exceeds the one of PSS, the diffusion constant
drops suddenly by three orders of magnitude and remains low. Such sudden transitions are better known
from network than from polymer theory.
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