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Figure 1. DSC cooling and warming curves observed with a Sephadex
G-25 gel: water content, 5.8 mg of water for 6.0 mg of G-25; cooling
and warming rate, 5 °C/min.

M #Ak1 N Murase et al., ). Phys. Chem. 90, 5420-5426 (1986).
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Fig. 1 DSC thermograms of Sephadex G-25-water system.
(a) Cooling process, (b) Warming process. Amount of G-25 is
6.0 mg. Cooling and warming rates are 5 °C/min.

X #k2 N Murase et al., Cryoletters 3, 251-254 (1982)
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IFig. 3 DSC thawing thermograms

of G-25 swollen up with water.

Rapid freezing:dipped directly k2
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cooling rate of 5 °C/min.
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Figure 4. Temperature dependence of ESR spectra obtained with a

Sephadex G-25 gel. Water content: 50 wt %, The signal in the lowest .
magnetic field of each spectrum is due to Mn2+ used as an external j{fﬁk‘l
standard. Intensity of a spectrum obtained at —18 °C is reduced to 1/10.
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Slowly frozen Sephadex beads observed in an ESEM.
Left: before freezing; right: after freeze-drying.
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(Derived from Laplace-Young and Gibbs-Duhem equations)

AT

Depression of freezing point
(melting temperature)

V. : Molecular volume of 1ice

T : Freezing point of bulk water

Ice-water i1nterfacial energy
(~30 x 1073 Jm™?)

© : Contact angle (assumed to be 0)

Enthalpy of fusion of 1ce

r : Radilus of pore

AT,=20K r~25nm; but o,, (>0, )shouldbe used



| B vsok ua: i Freeze-dried G25 beads
'«u*m W ¢ observed by Cryo-SEM

Water : 80~90 wt%,
quenched by lig. N,.
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Two-dimensional XRD images observed with frozen Sephadex gels at —30 °C

PF 18C (Tsukuba), wave length: 0.07 nm, slit width of collimator: 100 um

Powder pattern for G25 — crystal size : <~10 um in diameter

Spotty pattern for G10 — larger ice crystal ?

X #h10 N Murase et al., Cryoletters 25, 227-234 (2004).
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