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Fig.3 Diffusion coefficient D , vs. chain length N

The moderate confinement corresponds to H =30( ), strong confine-
ment H =5( a). The dash lines represent the fit of the data points to a

power law with the exponents of —2.08 and -3.34, respectively.
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Average radius of gyration of the polymer

chain as a function of chain length N with

different confinement strengths
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Fig.4 Dependence of diffusion coefficient D, on H
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Fig.5 Time evolution of the square radius of gyration

of polymer with N =100 along X axis RZX , and

along Y axis R;Y in the case of strong confine-

ment with H =5
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Fig.6 Chain center of mass density profiles for chain with N =100 at a moderate confinement (H =30)
(A) Symbols correspond to f=0(), f=0.03(0), f=0.05(a),f=0.07(v). (B) The force added on each parti-
cle is f=0.05. a, =15(0), 20(0), 25(4), 30(v).
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Fig.7 Chain center of mass density profiles for chain with N =100 at a moderate confinement (H =30)
(A) y=0(O),0.1(0), 0.5(a), 1.0(v); (B) y=15(0), 20(0), 25(a), 30(v).
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Structure and Dynamics of Confined Polymer Chain in Dilute Solution

HE Yan-Dong, YOU Li-Yan, WANG Xiao-Lin, LU Zhong-Yuan™ , LI Ze-Sheng
(State Key Laboratory of Theoretical and Computational Chemistry, Institute of Theoretical Chemistry,
Jilin University, Changchun 130021, China)

Abstract The structure and dynamics of confined single polymer chain in dilute solution, either in equilibri-
um or subjected to different flow fields, are investigated by means of dissipative particle dynamics simulations.
The no-slip boundary condition without density fluctuation near the wall is taken into account to mimic the en-
vironment of a nanochannel. The dependence of the radius of gyration and the diffusion of the chain on the
strength of the confinement and the solvent quality is studied. In non-equilibrium systems, both the Couette
flow and the Poiseuille flow acting on a dilute polymer solution are investigated. The effect of the interaction
between polymer and solvent under these two flow conditions are found to be the same; the polymer migrates to
the center of the channel when the interaction was reduced. With increasing the flow strength, there are two
peaks with a dip in the center of the polymer density profile in the Poiseuille flow and only one peak in the
center in the Couette flow, which are in agreement with the previous investigations.

Keywords Dissipative particle dynamics; Confined polymer; Dilute solution; Poiseuille flow; Couette flow
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