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Table 2 The hydroxyl-stretching frequency ( f), chemical composition ( Mpg,) and 10°Ina®(400°C ) for hydro-
gen-bonded hydroxyl minerals
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QUANTITATiVE RELATION OF HYDROGEN ISOTOPE
EQUILIBRIUM FRACTIONATION FACTOR
o° WITH T, M AND f

Qian Yaqian Guo Jibao
(IGMR, Nanjing,210016, China)

Abstract

Hydrogen isotope equilibrium fractionation factor (a®) is an indispensable parameter for
study of hydrogen isotope geochemistry. As experimental determined of value is more difficult,
some hydroxyl minerals lack a® values yet. In addition, a® value of every mineral that has various
chemical compositions and hydroxy! stretching frequency is different in hydroxyl minerals of i-
somorphous series, and therefore, it is impossible to determine o value for every mineral in the
isomorphous series by the experiment. As a result, it has influence on application of hydrogen
isotope. This paper gave a generalized equation relating 10°Ino® with temperature ( T"), mineral
chemical composition (M) and hydroxyl stretching frequency ( /) for the systems non-hydro-

gen-bonded hydroxy! minerals and water over the temperature range 450 — 850C as follows:

3 e =__14.7
Ty =

where M is cation mole factor. And, at 4007C, equation relating 10%Inoe® to mineral chemical

(10%/T%) +26.4+ (2Mp — 4 My, — 68 ME.)

composition ( Mg.) and hydroxyl stretching frequency ( f) for the systems hydrogen-bonded
hydroxyl minerals-water is given by 10°Ina%,,— waws = — 526.4 + 14.7 (10°? * f— Mp.), where:
Mg, = Mro/ (Mg. + Mg+ Ma). These empirical equations are much available to estimate hy-
drogen isotope fractionation equation and fractionation factor of hydroxyl mineral for absence of

o values and for every mineral in the isomorphous series.

Key words hydrogen isotope fractionation factor hydroxyl stretching {frequency

chemical composition temperature quantitative relation



