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MIX OR DEMIX — FREE ENERGY OF MIXING
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SINGLE COMPONENT IDEAL GAS

Gibs Free Energy (G) at two different pressures
p
G(p)=G(p*)+ [V(p)dp ()
p@

IDEAL GAS
equation of state

pV =nRT (2)

Substituting Eqg. (1) to Eq (2) gives
G(p) =G(p° )+nRTj dp=G(p® )+nRTIn(—) )

Chemical potential
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IDEAL GAS MIXTURE (1)

TR il n, [mol] ng [mol]
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Negligible interaction

_~f i Pa Ps
AG,;, =G -G =n,RTIn( . )+ ngRT In( 0 ) between molecules
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IDEAL GAS MIXTURE (2)
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IDEAL LIQUID MIXTURE (1)

PR EE TlTu(liquid) = u(gas)
TRA BT DOIRIKRA

G,'(liquid) =n {ﬂ +RT In(—2 )}
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G, (liquid) =n {u +RT In(=& )}

G' = {,u +RT In(—= )}+n{
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IDEAL LIQUID MIXTURE (2)
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POLYMER BLEND (1)
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POLYMER BLEND (2)
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HEEREOEA(2)
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free energy of
mixing g/(nRT)
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free energy of
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Chemical Potential (1)
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Chemical Potential (2)
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Chemical Potential (3)
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Chemical Potential (4)
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Report 7 phase diagram of immiscible polymer blend K4

In the Flory—Huggins theory, the free energy of mixing in immiscible blends of polymer A
and polymer B is expressed as a function of molar fraction of polymer A, x,, as:

AGuy [_ 9 j: XA In xA+X—BIn Xg + XapXaXs, Xg=1-X%X, (D

nRT RT N, Ng

The first and second terms of right hand side of Eq. (1) represent the free energy in

ideal solution, and the third term represents the repulsive molecular interactions

between polymer A and B. N, and Ng in Eq. (1) represent the number of segments in
polymer A and B, and x,g denotes the interaction parameter, which is assumed to a constant.

Q1. Derive Eq. (2) for the molar fraction x, that satisfies dg/dx, =0.

1 1+Inx, 1+InXx
X s ( A— B} (2)

“2x, -1 N, N,

Q2. Derive Eq. (3) for the molar fraction x, that satisfies d?g/dx,? =0.
(11 11
e=5l ot | O
2\ N, X, N X

Q3. Plot x5 — x4 curve (which is called “spinodal curve”) from Eq. (2)
and y g — XA curve (which is called “binodal curve”) from Eq. (3) in case of N,=N;=100.
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