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1 CO, RPFR
Table 1. RPFR and f function of different isotopologues of carbon dioxide?
12cl60160 IZCISOIGO 12cl80180 l3cl60160 13cl80160 l3cl80180
RPFR 1 1.11972 1.25424 1. 19563 1. 34004 1. 50244
f 1 2.23944 1.25424 1. 19563 2. 68008 1. 50244
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Table 2. The f function values of gypsum

( Cypsum) 34/325 32/325
Joo 1. 08532 1.0
Joi 1. 19305 1. 09904
fio 1. 14099 1.05118
Su 1.25427 1. 15531

1.31152 1.20793
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Table 3. The f function values of sulfate ion pairs
( Sulfatedon-paired) Mg kg
Joo 1. 08366 1.0

Jor 1.18822  1.09627
Jio 1.13773  1.04979
Jn 1.24753 1. 15087
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The Relationship Between the Equilibrium Constant and
Fractionation Factors in Isotope Exchange Reactions:
the Role of the Excess Factor and Its Calculation Method

ZHANG Jixi LIU Yun

( State Key Laboratory of Ore Deposit Geochemistry Institute of Geochemistry
Chinese Academy of Sciences Guiyang 550002 China)

Abstract: Theoretically the fractionation factor ( @) is calculated based on the calculation of equilibrium constant K.

However the relationship between K and « is not simply follow the powerdaw rule. There is a so-called excess factor
in between. Unfortunately almost all previous studies ignored the excess factor. This study deduced out the precise
equation for the excess factor and the relationship between K and a. Consequently we also obtain the relationship
between excess factor B factor and the reduced partition function ratio ( RPFR) . For illustrating the excess factor
and its calculation procedure the isotope fractionation of gypsum vs. sulfate was used as an example. Precise equi—
librium fractionation factors of O and S isotopes of gypsum and sulfate were also obtained.

Key words: fractionation factor; equilibrium constant; excess factor; B factor; Bigeleisen-Mayer equation; gypsum,

sulfate



