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Mechanism of Densification and the Effect of Composition in Borosilicate
Glasses under Hot Pressing up to 4 GPa
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High-pressure and high-temperature (HPHT) treatment up to 4 GPa and 700 °C was applied to two glass
compositions—25Na0-25B205-50S10: (112NBS) and 20Na.0-50B20s-30Si0: (253NBS)—to synthesize
densified glasses and investigate their densification mechanisms. The coordination number of boron increased
more significantly in 112NBS than in 253NBS upon densification. This is attributed to the presence of non-
bridging oxygens in the untreated 112NBS glass, which likely promote higher boron coordination through
charge compensation. Conversely, 253NBS exhibited a greater overall densification degree, likely due to its
initially more open structure without non-bridging oxygens, allowing the collapse of structural voids during
compression.
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Fig. 1 Densification with temperature.
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