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Fig.1 Coexistence curve for the Flory-Huggins free
energy eq. (10) as a function of y parameter
for N, =N, =10
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Fig.2 Temporal evolution of S(k,¢) against k with Fig.3 Temporal evolution of S(k,¢) against k with
parameters 7 =400, y =0.4, N, =N, =10 parameters 7=400, y =0.4, N, =N, =10
From bottom to top the time steps are ¢ =10, 20, 30, From bottom to top the time steps are ¢ =200,
40, 50, 60, 70, 80. 400, 600, 800.
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Fig.4 Rescaled evolution of the domain size with Fig.5 Rescaled evolution of the domain size with
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Studies on Coarsening of Microdomains in Binary Polymer
Mixtures by Lattice Boltzmann Methods
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2. College of Material Science, South China University of Technology, Guangzhou 510641, China;
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Abstract An improved free energy approach Lattice Boltzmann model (LBM) is proposed by introducing a
forcing term instead of the pressure tensor. This model can reach the proper thermodynamic equilibrium after
enough simulation time. On the basis of this model, the phase separation in binary polymer mixtures is studied
by applying a Flory-Huggins-type free energy. The numerical results show good agreement with the analytic
coexistence curve. This model can also be used to study the coarsening of microdomains in binary polymer
mixtures at the early and intermediate stages. The simulation results are in accordance with those found in ex-
periments. To understand the coarsening of microdomains at the late stage, we study the relationship between
the growth exponent of the characteristic domain size and the interaction parameter y and chain length N. The
rescaled simulation results show that the growth exponent dependence on y and N is trivial, while the growth
exponent dependence on the fluid viscosity is dominant.

Keywords Lattice boltzmann method; Phase separation; Coarsening (Ed. . W, Z)



