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Fig. 1 Time evolution of concentration profiles for the PS/
PVME pair ( The thin dotted to thick solid curves
correspond to dimensionless time of 0.05, 0.5, 1.5 and
6.0, respectively. ) (a) and the PVC/PVME pair ( The
thin dotted to thick solid curves correspond to dimensionless
time of 0.002, 0.006, 0.015, 0.04, 0.1 and 4.5,
respectively. ) (b) at 125 C (29 ( Reprinted from Ref.

[29]; Copyright (1995), with permission from Elsevier)
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Fig. 2 (a) Schematic illustration of the nuclear reaction

97 and (b)) concentration-depth

analysis experiment
profiles of labeled chains at a deuterated polystyrene-
protonated polystyrene interface before annealing ( dash
line) and after annealing for 2 h at 160 C (filled symbols
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Fig. 4 (a) Schematic of the IR experimental technique
for observing mutual diffusion for the EMAA/PVME pair
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THEORIES AND METHODS FOR STUDIES ON POLYMER MELT
DIFFUSION AT INTERFACES

Wen-lin Li', Yan-hua Niu®, Zhi-gang Wang'
(' CAS Key Laboratory of Soft Matter Chemistry, Department of Polymer Science and Engineering
University of Science and Technology of China, Hefei 230026)
(* CAS Key Laboratory of Engineering Plastics, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100090 )

Abstract Regarding to the interfacial diffusion studies strongly relating to the polymer processing, this article
provides a review on the basic theories of mutual diffusion at polymer interfaces from the dynamics and
thermodynamics viewpoints. Various conventional methods used to study the interfacial diffusion of polymer
melts are systematically introduced according to the research progresses on polymer interfacial diffusion. In
particular, rheology as a newly developed method to determine effectively the dynamic interfacial diffusion
process of polymer melts,is emphasized in details in the aspects of its application principle and progress, which
plays important roles in developing the polymer diffusion theories from the molecular dynamics viewpoint and
helps design interfacial structures of polymers and improve performances of polymers in the processing. The
prospects of studying the interfacial diffusion of polymer melts are proposed.

Keywords Polymer, Interface, Diffusion, Rheology



