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Although it is believed that equilibrium fractionation of 

stable isotopes might not be significant at high temperature 
(Urey,1947) [1], the recent theoretical predictions indicate 
that pressure-induced shifts in typical stable isotope 
compositions cannot be ignored. In order to quantify the 
extent of chlorine isotope fractionation among chlorine-
bearing minerals and to evaluate the factors controlling 
chlorine isotope fractionation in terrestrial processes, the 
pressure effect of chlorine isotope fractionation for the major 
chlorine-bearing minerals (i.e., apatite-group minerals, 
muscovite, phlogopite, tremolite, marialite and metal halides) 
have been investigated by a density functional theory study.  

  At ambient P-T conditions, the reduced isotopic partition 
function ratio (i.e., β factors) are strongly correlated with the 
metal-Cl bond length of the minerals, such that minerals in 
which chlorine is bonded to trivalent metals (e.g., Al3+) with 
shorter metal-Cl bonds have higher β-factor than minerals in 
which the chlorine is bonded to monovalent metals (e.g., Na+) 
with longer metal-Cl bonds. It is in an excellent agreement 
with the study by Schauble et al. (2003) [2]. As a result of a 
number of factors, including the adjacent atomic environment, 
the sites occupied by chlorine atoms in crystals, the Cl-metal 
coordination and the crystal density, the sensitivity of 103lnβ 
to pressure follows the sequence: halite > fluoro-
chlorapatite > chlorapatite > marialite > hydroxyl-
chlorapatite > tremolite > muscovite > phlogopite. 

The pressure-induced chlorine isotope fractionation 
should be well concerned, which may explain the relatively 
larger variations of chlorine isotopic composition in high P-T 
processes. 
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