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High-pressure studies of minerals with hydrogen bonds of intermediate strength, like
diaspore, are important for a deeper understanding of the potential of high pressure
to induce or strengthen hydrogen bonds, and of the resultant change of the physical
properties of these materials.

Single-crystal structure refinements showed that diaspore retains its structure up to at
least 50 GPa at ambient temperature. The experimental results on the compression of
diaspore are in excellent agreement with complementary DFT calculations. The struc-
tural compression is mainly due to the pressure-induced shortening of the hydrogen
bond. The DFT calculations provide accurate information on the response of the hy-
drogen bond geometry and O-H stretching modes to compression. From the present
results we infer that the hydrogen bond becomes significantly more symmetric with
pressure up to 50 GPa. The stretching frequencies of the O-H bond decrease approxi-
mately linearly with increasing pressure, and therefore also with increasing O-H bond
length and decreasing hydrogen bond length.
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