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Temperature Dependence of Viscosity and Fragility of GejgAsgSeso Chalcogenide Glass
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Abstract: The viscosity of GejgAssSesy chalcogenide glass was investigated by fiber elongation and rotation methods. The
Vogel-Fulcher-Tammann equation was proposed as an optimal fitting model after comparing to the accuracy of different equations.
Ge,As,Se,.,., glasses were compared according to the fragility, m, derived from the Angell plot. The network structure of Ge;gAs,oSeso
chalcogenide glass was investigated by X-ray photoelectron spectroscopy (XPS). The results show that the fragility change of
Ge,As,Se,.,., glasses follows the topological constraint theory in the range of the average coordination numbers (i.e., 7=2.0-2.6). The
m of Ge,As,Se|_,., glasses decreases as r increases. However, the m does not strictly decrease as r increases when r is greater than 2.2.
Based on the XPS results,Ge;yAssSeso chalcogenide glass exists Se chain in the network structure, thus affecting the stability and
results at a greater m.
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Fig. 1 Viscosity of GejgAssSesy chalcogenide glass
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Table 1 Fitting results of viscosity temperature models on the viscosity-temperature point

Equation Formula Reference value R’
Igne= 16.58+0.32
. . _ E
Arrhenius equation lgn=lgno 1 14 053.054202.95 0.993 43
In10R

i § B A= 6.82+0.25
Vogei\f};lg};efu ;’*}zlmann lgy=d+ —— B=4568.85+183.15 0.999 99

a 0 Ty=257.4+4.95

. lg o= 5.71%0.41
-Yue- - - K C

Mauro-Yue-Ellison-Gupta: lgn=lgno+ - exp( T ) K=2935.35+297 0.999 42

Allan (MYEGA) equation

(C=549.45+391.05
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Fig. 4 XPS spectra of GejpAsgoSesy chalcogenide glass
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