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H. M. COHEN AND R. ROY: DENSIFICATION OF GLASS AT VERY HIGH PRESSURE 

with the 52% figure for the maximum molar volume 
which the ions in a glass could occupy led to the hypo
thesis that the densification of glass is achieved by a 
rearrangement of structural units which constitute the 
glass. The existence of structural units can be postu
lated on the basis ofthe experimental results; however, 
the data do not permit the delineation of specific types 
of structural units which might exist in a particular 
glass, but suggest that they may be as small as the 
Si04 tetrahedra. 

The infra-red absorption patterns of progressively 
densified Si02 glass and (2-X)Na20. XAb03. (6-2X) 
Si02 glas·ses were recorded. The major changes in the 
spectra are: 

1. Si02 glass. The 9 Jl Si-O stretching frequency 
shifts to higher wavelengths. A shift of approxi
mately 0·4 Jl is observed for a glass whose density 
increased from 2·20 to 2·60 g/cm3. The major 
absorption bands at 9, 12, and 21 Jl are noticeably 
broadened and weakened. 

2. (2-X)NazO.XAJzOa.(6-2X)SiOz. The absorp
tion band in the 9 Jl spectral region apparently 
decreases in intensity, but no new absorption 
bands are noticed. The absorption bands in the 
13 and 22 Jl regions are noticeably broadened, 
almost disappearing in the most dense phases. 

The broadening of the spectral absorption bands of 
silica glass and the sodium aluminosilicate glasses can 
be attributed to an increase in the distribution of bond 
angles and possibly to a more random arrangement of 
tetrahedral units. In other words, as these glasses are 
progressively densified there may be a decrease in the 
extent of short-range order. The anomalous decrease 
in the intensity of the 9 Jl absorption band is con
sidered weak but admissible evidence in favour of an 
increase in average co-ordination of a finite fraction of 
the network-forming ions. 

Conclusions 
The data suggest that at each pressure and temperature 
there is a metastable equilibrium structure of the glass, 
and that the short-range order of the glasses studied 
decreases as the glass is progressively densified. 

It is concluded that the densification of glass is inde
pendent of the compressibility and involves a second 
order structural change in the network of the glass. 
This structural change is brought about by a rearrange
ment of small structural units which constitute the 
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glass structure rather than a major structural re
arrangement of the first co ordination sphere of the 
ions. The size and type of structural unit- or units 
which constitute a given glass depends on the size, 
charge, and polarisability of the ions in the glass. The 
maximum density to which a glass can be densified is 
achieved when the structural units are irregularly 
closest packed. 
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