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Chemical Potential (1)
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MASS FLUX (1)

BALUIDDWTHOARETEEEEDEERRIIRKXTERIND
J1¢ = /01(\/1 —V7)
FELABEESEEIIEZ LY
2 2 A A A
V= Z¢ivi = Zpi Vivi=p ViV + o,V v,
i—1 i—1

ED2HENRITTEIREZHET HE

Jf =p (v, -V Vv, —p,V,V,) = p, {(1_/71V1)V1 - p,V, Vz}

7AN

E-TEBERE pVi+tp,V,=1 7L

i =pp,V, (Vl _Vz) 1) @ OO0 O
O 00—

chemical
potential
—
/ -
<
QI—‘
N ||
RS
A
o




FRICTION THEORY (1)
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FRICTION THEORY (2)
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MASS FLUX (2)
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MASS FLUX (3)
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MASS FLUX (4)
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MASS FLUX (5)
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MASS FLUX (6)
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MASS FLUX (7)
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MASS FLUX (8)
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EQUATION OF CONTINUETY (1)
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EQUATION OF CONTINUETY (2)
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EQUATION OF CONTINUETY (3)
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Report 8 Derivation of Cahn-Hilliard Equation K4

Consider a phase—separating blend of polymer 1 and polymer 2. The free energy of
mixing is given by Eq. (1). The second, third, and forth terms in right hand side of Eq.
(1) represent the interfacial energies, which are expressed as a product of spatial
gradient in polymer volume fractions. ¢, denotes the volume fraction of component i
(I1=1,2), and K; is the interaction parameter between component i and j. The spatial
gradient of ¢, is expressed as V ¢ =d¢@,/dz when molecules diffuse only in z—direction.

G(s.¢,) ¢ K Ky 2
T_ RT 5 (V¢1) 5 (V¢z) +x,Vo Ve, @

Q1. Chemical potential difference between component 1 and 2 is given by
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Derive Eq. (3) from Egs. (1) and (2) where ¢, +¢, =1 and — = fu Ko K,
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Q2. Derive the equation of motion Eq. (4) where V™ is the volume—averaged velocity
and jl#is the mass fraction of component 1 with respect to v*, and A is the mass
concentration of component 1.
do, " d(pV) __ djli (4)
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Q3. Based on Bearman friction theory (1961), the mass flux is expressed as Eq. (5).
Derive the Cahn- H|II|ard Equation (6) by combining Egs. (3), (4) and (5) in case
of v =0. V and V are the partial volume of component 1 and 2. The volume
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fraction is defined as ¢ = p,V
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