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* Progressive freeze-concentration
« Normal freezing
» Layer freezing

Shapiro, Science (1961)
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a ! Stirrer, b : Heater, ¢ : Copper wire,d : Dewar vessel,
e Sample solution, f : Ice, g  Freezing mixture
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Effect of moving speed of freezing front.
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K=CyC; oy
dVg&= —dV;

C,V,=CsdV; +H(C,#dC)(Vy-dV,) (2)

dC,/dCi=(1-K)dV,/V;, ®)

(1-K) Ln(V;/Vy)=Ln(C,/C;) 4)
0=K=1
K=0 : 52205 EME  OKREE: 100%)
K=1 : BiEshEizEn

Concentration of solute

5 = 0 1B

-D(dC/dx)+uC=uCgq

A fee front x =0, C=C; x=-0, C=-C,
(Solid phase) (Liquid phase)
G In[(C,~Cy) / (C,~Cy) 1=exp (u § /D)
u<—
Effective partition coeff.. K=C¢/C_
Limiting partition coeff.. Ko=Cg/C;
§—W
I K=K o/[Ko+(1-Ko)exp(-u/k)]
: > | k=D/o
Distance
k=a/NP
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k=a/N02
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K=Ky/[K, + (1 - Kolexp(-u/k)] (1)

k = aN?-2 (2)
X(1)EER:

1/K -1 = (1/K, — 1)exp(-u/k) (3)
R(3) & (2)&kY

log(1/K — 1) = log(1/K, — 1) — (1/a)(u/N°2) (4)

u/N2—0DEf: K—K,
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y = 1.0853 - 3.1146x R= 0.86739
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Fig.1 Estimation of limiting partition constant
for NaCl at 2.5%.
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