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Hydrogen and deuterium isotopes may fractionate among mineral and 
fluid phases at temperature conditions exceeding 800 ˚C, corresponding to 
dehydration conditions in down going slabs at convergent margins. Such 
isotope fractionation ultimately explains highly variable H-D isotopic 
compositions observed in mantle-derived samples, despite the notion that 
isotope does not greatly fractionate at high temperature. The variable H-D 
isotopic compositions in mantle can be equally taken as evidence that some 
hydrogen is recycled from the earth's surface to the mantle through 
subduction zones.  
We have studied the systematics of H-D isotopic fractionation between 
water and hydrous minerals that can exist in peridotitic lithology in 
subduction zones. The isotopic fractionation factors were calculated for 
conditions ranging from 25 to 1000 ˚C and from 0.1 to 100 MPa, using 1) 
spectroscopic data obtained from isotopically doped brucite, talc, and 
antigorite; 2) model assignments of spectroscopic data to mineral 
structure; and 3) equations of states of fluid and mineral phases. Our 
calculated fractionation factors agree with those of empirical experiments, 
and are improvement from a previously reported calculation. For example, 
at 25˚C, 1atm, D-H fractionation factor between brucite and water is 
reported as ∆(brucite-water) = -77 ‰ (Xu and Zheng, 1999 GCA 63, 
p2009). While the earlier calculation resulted in ∆(brucite-water) = -11 ‰ 
(Horita et al. 2002 GCA 66, p3769), we have found ∆(brucite-water) = -103 
‰. The approximately 25 ‰ difference between our calculation and 
empirical data is probably reconcilable, considering the uncertainties of 
our calculation and empirical value that is determined in experiments 
conducted at room temperature-pressure conditions. On the basis of the 
close agreement, we present a pressure-temperature systematic of H-D 
isotopic fractionation determined by the calculation. The result of Horita et 
al. (2002) is incorrect because they have used a published brucite 
spectroscopic data presumably including a typo.  


