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Recent studies indicate that the mantle is the main reservoir of
nitrogen. Feldspar can incorporate nitrogen as ammonium
substituting for K in the structure, thus is one of main carriers of
nitrogen to the deep Earth through plate subduction. Knowledge of
behavior of ammonium in feldspar at high temperatures and high
pressures is very important to understand the preservation and
transfer of nitrogen during subduction. However, there is only one
report of behavior of ammonium in feldspar at high pressures [1].
It suggested that ammonium in feldspar is very stable and has little
interaction with the feldspar lattice under compression, which is
different from behavior of ammonium in phengite at high
temperatures [2,3]. To reveal ammonium behavior in feldspar at
high temperatures, here, we carry out in situ FTIR spectroscopic
investigations on ammonium in a hyalophane feldspar at elevated
temperatures up to 1000 oC, analyze evolution of the N-H bonding
strength, and fit the diffusion coefficient of nitrogen at 1000 oC.

The results show that the N-H stretching vibration band(v3)
shifts to higher frequencies with increasing temperature to 100oC,
and then to lower frequencies at higher temperatures. This trend
indicates temperature-induced hydrogen bonding weakening at
temperatures lower than 100 oC, and the next weakening of N-H
bonding strength, which is on the contrary to the behavior of
ammonium in feldspar under compression [1]. In addition, the
diffusion rate of nitrogen is about 6.5× 10-13 m2/s at 1000 oC,
which is one order of magnitude faster than nitrogen diffusion in
phengite (7.9×10-14 m2/s at 1000 oC) [3]

This is the first report of high temperature behavior of
ammonium in feldspar, and has implications for evaluating
preservation and transfer of nitrogen during plate subduction.
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