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LIGHT SCATTERING EXPERIMENT

. Izumitani and Hashimoto., J. Chem. Phys., 83, 3694, 1985
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SOLUTION OF CH EQUATION (1)

Equation for binary solution
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SOLUTION OF CH EQUATION (2)
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SOLUTION OF CH EQUATION (3)

Stability analysis (L E £ fEHT. ERIZ/INSEEERDRLEETEZD)
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SOLUTION OF CH EQUATION (4)
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a—(_fl =0+¢, sin(%) % exp(st) =g, sin(%)s exp(st)
a—fl =0+ ¢, exp(st) % cos(%)
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SOLUTION OF CH EQUATION (5)
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SOLUTION OF CH EQUATION (6)
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SOLUTION OF CH EQUATION (7)
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Report 9 Analytical solution of Cahn-Hilliard equation

Consider an immiscible blend of polymer 1 and polymer 2. The local
volume fraction of componenti (i=1, 2) is ¢;. The time

variation of ¢, is expressed as the Cahn-Hilliard equation (1), where
K, represents a constant that attributed to interfacial energy, g the
Gibbs free energy of mixing, M the constant, R the gas constant, t
the time, T the absolute temperature, z the coordinate along the
molecular motion.

Q1. Derive Eqg. (3) from Eq. (1) using the approximation Eq. (2).
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Q2. Derive Eqg. (5) by substituting Eg. (4) into Eq. (3).
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Q3. Derive Eq. (6) for the wavelength of the composition fluctuation,
A, at which the growth rate, s, shows a maximum.
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Q4. Flory-Huggins equation gives Eq. (4) for the constant P.
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Calculate and plot A ,,against T [K] using Egs. (6) and (7), where

4
T =273~ 423K, &, =1x107°m?, ,N =(5$_°j N, =N, =1000,4 =05
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