Advanced Vitreous State Web Class Fall 2008

Assignment #1 SWMartin faculty assignor and grader. 50 points, due Friday September 5, 2008

1. In the lecture notes for the first lecture, the “normal” behavior for the volume dependence of the liquid to glass transition was shown. In this normal behavior, the molar volume of the crystal at the melting point was taken to be less than the molar volume of the corresponding liquid at the melting point. This is the general behavior for most liquid to crystal transition, [image: image2.png]


 QUOTE 
 . However, there are a few liquids that have smaller molar volumes than the corresponding crystal at the melting point, water and silica being perhaps the most well known. In the lecture notes, you will see a brief discussion of the relative ease at which water and silica can form glasses, with the latter being a many orders of magnitude better glass former.

Using the notes as a guide, see if you can find any literature data for the temperature dependence of the molar volume of liquid, crystalline, and glassy SiO2 to sketch as accurately as you can the corresponding temperature dependence of the molar volume of SiO2 as it is cooled from above its melting point to below its Tg to room temperature. Discuss the differences between the normal behavior for most glass forming liquids and that of perhaps the “abnormal” SiO2.

