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Thermal and Rheological Properties of Agarose-Ethylene Glycol-Water Gels
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Effects of ethylene glycol (EG) on the thermal and rheological properties of aqueous agarose

gels were examined in order to clarify the relation between the structure of gels and the

functional properties. The endothermic peak accompanying gel-to-sol transition in heating DSC

curves shifted to lower temperatures with increasing mole fraction of EG. The storage Young's

modulus £” and the endothermic enthalpy AH of agarose gels as a function of EG mole

fraction showed a maximum at a certain EG mole fraction. It was suggested that the region of

the ordered structure increased with increasing EG below a certain EG mole fraction, and

decreased with increasing EG above that mole fraction. Those phenomena were discussed on

the basis of a reel-chain model and a zipper model approach. Values of £ and AH may increase

with increasing the number of junction zones or molecular zippers, which don't affect so much

on the gel-to-sol transition temperature.
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Fig. 1.1 Heating and cooling DSC curves of 3wt%
and 5wt% AG-EG-water gels.
A 3wt%AG, (B 3wt%AG
a. ~ et ; heating curves, (a’} ~ (¢’
cooling curves, Heating and cooling rate :
2°C/min, EG mole fraction : (a} (a”, 0
mf; by (b ,0.087mf; (¢} (¢} ,0.222
mf; ) (d,0.438mf; te) (e ,0.656
mf.
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Fig. 1-2 Heating and cooling DSC curves of 10wt%
and 15wt%AG-EG-water gels.
(C) 10wt%AG, (D) 15wt%AG
(a) ~(f) ; heating curves, (a) ~(f) ;
cooling curves, Heating and cooling rate :
2°C /min.
EG mole fraction is shown by the same way
asin Fig. 1-1for (a) (a’) ~ (e} (e, (f)
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Fig. 2 Relation between the mole fraction of EG

and Tn of AG-EG-water gels of various
agarose concentrations. Concentration of
agarose gels : ©, 3wt% ; ®, 5wt% ; A,
10wt% ; A, 15wt%.
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Fig. 3 Relation between the mole fraction of EG

and AT =Ty — Tyer) of AG-EG-water gels
of various agarose concentrations : sym-
bols in this figure are the same as in Fig. 2
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Fig. 4  Relation between the concentration of EG
and AH of AG-EG-water gels of various
agarose concentrations : symbols in this
figure are the same as in Fig. 2
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Fig. 5 Cooling DSC curves for EG-water systems.
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The effect of heating rate on DSC curves
for 20wt %6 AG-EG-water. Mole fraction of
EG is fixed as 0.877mf. Figures beside each
curve represent the heating rate in ‘C/min
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Fig. 9 Temperature dependence of storage
Young’s modulus E’ (solid line’ and
mechanical loss tand (broken line} for
AG-EG-water gels of various AG and EG
concentrations. AG concentration (wt% :
(Al ,3; (B),4; (C,5; (D .6:
(Ei , 7. Solid line ; £, broken line ; tang
EG concentration (mfi : ¢ . 0; A, 0.087 :
®,0.222 : A, 0.458.
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Fig. 10 Storage Young's modulus E° of AG-EG-
water gels as a function of AG concentra-
tion at various temperatures : symbols in
this figure are the same as in Fig. 9.
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24th International Vacuum Microbalance Techniques Conference

Date : November 1st to 3rd, 1991

Place : Hotel Vénus, Hammamet, Tunesia

The scientific programme will cover all aspects of mass and force determination in vacuum

and controlled atmosphere including applications (e.g. sorption, thermogravimetry, suzeptibi-

lity). An exhibition and short courses will be arranged during the conference.
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