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Table 1 Glass transition temperatures of five glycerol

aqueous glasses

Sample TY /I K
G60 162.1(2)
G70 168.3(2)
G80 174.0(2)
G90 181.5(2)
G100 191.4(2)*
*The T} given in literature [3] is 190 K.
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Fig.2 Temperature dependence of fictive tempera-
tures (T) of five glycerol solutions
The samples were first cooled to 118 K at 10 K+min™ and

reheated at the same rate.
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7 is the relaxation time.
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R 2 AMA=EKE RN TNM K254
Table 2 TNM parameters of five glycerol solutions

Solution 10°*(-AH*/R); | K° 10°*(-AH*R)«, | K B x InA
G60 10.78(2) 13(1) 0.44(1) 0.42 (2) —62.5(4)
G70 14.17(1) 14(1) 0.43(1) 0.37 (1) -80.2(1)
G80 16.39(4) 17(1) 0.45(1) 0.33 (1) -89.2(3)
G90 17.44(9) 19(1) 0.48(1) 0.34 (1) -90.3(5)
G100 20.67(4)° 23.8(4) 0.52(1)" 0.31 (1) -103.7(4)

* The subscript ‘fit” indicates the value was obtained using curve-fitting method; ° The subscript ‘exp’ indicates the value was

obtained using cooling rate method; © The value given in literature[3] is 26x10° K; ¢ The value given in literature[3] is 0.51;

¢ The value given in literature [3] is 0.29.
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Fig.5 Non-linear and non-exponential parameters
of some typical glassy materials
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Phenomenological Study of Structure Relaxation of Glycerol Aqueous Glass”

GAO, Cai' ZHOU, Guo-Yan?
(‘Department of Energy & Environment Engineering, Zhongyuan Institute of Technology, Zhengzhou 450007;
Institute of Cryomedicine and Food Refrigeration, Shanghai University for Science and Technology, Shanghai 200093)

Abstract In order to examine the effects of water contents on structure relaxation parameters of glycerol aqueous
glasses, heat capacity and glass transition temperature of five aqueous solutions (60%, 70%, 80%, 90%, and 100%)
were determined using the differential scanning calorimetry (DSC). Structure relaxation behaviors of glycerol aque-
ous glasses were investigated in the term of Tool-Narayanaswamy-Monihan (TNM) model parameters. The structure
relaxation time was found to decrease as the water content increased. Curve-fitting results indicated that the apparent
activation energy and non-exponential parameter decreased while non-linear parameter and pre-exponential pa-
rameter increased as the water content increased.

Keywords: Structure relaxation, Glycerol, Aqueous solutions, Differential scanning calorimetry (DSC)
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