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Theoretical Calculation of Boron Isotope Fractionation Between
B(OH); and B(OH), Affected by Cations in Solution
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Abstract: Density functional method is used to simulate effects from cations for calculating isotope
fractionation factor between B(OH); and B(OH), in seawater. “Water-droplet” configuration based on
molecular cluster model is chosen for simulating seawater environment, and up to 12 water molecules are
used to surround the interested molecules in “water-droplets”. This study shows equilibrium isotope
fractionation factor between B(OH); and B(OH), is 1.031 in seawater at 25°C, which is similar to the
fractionation factor in pure water. Our results show that there may be improprieties in previous experimental
observation of boron isotope fractionation in solution, and provide theoretical constrains for better
constructing paleo-environments by boron isotope proxy and better measuring equilibrated boron isotope
fractionation in solution.
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