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Olivine being able to incorporate trace amounts of OH defects is believed to play an important role in the water
storage of the Earth’s mantle. During the last two decades a prodigious amount of research dedicated to various
aspects of hydrogen incorporation in olivine has been undertaken. However, notwithstanding the substantial vol-
ume of knowledge accumulated so far, many questions related to the mechanisms of water solubility in olivine,
the structure of the corresponding OH defects and their stability still need further investigation. This paper reports
on synthesis of olivine containing different forms of hydroxyl defects and their behaviour on annealing at var-
ious conditions. Synthesis experiments were performed using a split-sphere multi-anvil apparatus at 6-7.5 GPa,
1200-1600 ˚C with Mg2SiO4-H2O±D2O±C, Mg2SiO4-Fe2SiO4-H2O±C and Mg2SiO4-TiO2-H2O±C starting
compositions. Annealing experiments were performed over a broad range of temperatures from 300 to about 1500
˚C using either conventional furnaces at 1 atm or high-pressure apparatus at 6 GPa. Hydroxyl defects in olivine
crystals were studied using FTIR micro-spectroscopy. It is found that the broad absorption band at 3160 cm−1,
which is supposed to originate from OH defects at Mg vacancies, start to decay at annealing temperatures as low
as 300-400 ˚C and completely anneals out after heating the samples at 800 ˚C for 1 h. No diffusion-type profiles
related to the decay of the 3160 cm−1 band are found. Assuming first order annealing kinetics, effective activation
energy of about 1.4 eV is derived. We may conclude the OH defect responsible for the 3160 cm−1 band has a
metastable character and is likely to form upon quenching. The observed annealing behaviour at least partly ex-
plains why this low-frequency absorption feature is rarely found in IR spectra of natural hydrous olivines. The
high-frequency bands at 3612, 3579 and 3567 cm−1, which are believed to originate from OH defects at Si vacan-
cies, are found to be very stable on annealing and do not change in intensity after treatments at 1 atm and 1000
˚C and at 6 GPa and 1400-1500 ˚C irrespective whether dry or hydrous conditions of annealing are employed. The
3572 and 3524 cm−1 bands, which are presumably due to OH defects associated with Ti, are stable on annealing
at 700-800 ˚C. Experiments at higher annealing temperatures are currently underway and the results will be pre-
sented at the conference. Finally, we report here for the first time on synthesis of forsterite crystals enriched with
deuterium and the annealing behaviour of the absorption bands caused by OH and OD defects.
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