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The speciation of potassium silicate glasses was determined and the abundance of
ring structures was quantified for various compositions and fictive temperatures using
NMR. We selected 9 compositions ranging from 14 to 50 mole perceft &nd
applied three different quench rates to obtain different fictive temperatures. The glass
transition temperature of all samples was determined by calorimetry.

The spectra were deconvoluted to quantify the abundance of the different structural
units and equilibrium (1) was used to interpret the data:

2Q =Qt +QH with k, =[Q" ] [Q"']/[Q"]” and (n=3, n=2) (1)

For the glasses with an intermediate quench rajeglals 0.002 to 0.008 and k
equals 0.01 to 0.02. The results are in agreement with the data obtained by Maekawa
et al. (1991), although the fictive temperature of their samples is not known.

In the potassium rich samples (NBOfI), two different G species were ob-
served and assigned to chaing(Q, ) and 3-membered rings @ig)) respectively
(Maekawa et al, 1991). The amount of,¢J | (Q***is a @ connected to two &s)

was calculated statistically from the total amount dfr@easured by NMR, assuming
there is no clustering of the various'@pecies. The amount of?gzlg) was found to

correlate linearly with the amount o7, for the various compositions. We suggest
that the following equilibrium reaction tai<es place in the melt structure:



The equilibrium constant was determined to be 1.5 for glasses with a glass transition
temperature of 730 K.

We are investigating the possibility that the observed anomalous heat capacity of
potassium silicate melts (e.g. Richet and Bottinga, 1985) is due to the presence of
ring structures. The effect of the fictive temperature on equilibrium (1) and (2) is also
studied.
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