Accepted Manuscript

Trace element partitioning between silicate melts - a molecular dynamics ap-
proach

Johannes Wagner, Volker Haigis, Daniela Kiinzel, Sandro Jahn

PII: S0016-7037(17)30107-2

DOI: http://dx.doi.org/10.1016/j.gca.2017.02.017
Reference: GCA 10164

To appear in: Geochimica et Cosmochimica Acta

Please cite this article as: Wagner, J., Haigis, V., Kiinzel, D., Jahn, S., Trace element partitioning between silicate
melts - a molecular dynamics approach, Geochimica et Cosmochimica Acta (2017), doi: http://dx.doi.org/10.1016/
j-gca.2017.02.017

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.gca.2017.02.017
http://dx.doi.org/10.1016/j.gca.2017.02.017
http://dx.doi.org/10.1016/j.gca.2017.02.017

Trace element partitioning between silicate melts - a
molecular dynamics approach

Johannes Wagner?, Volker Haigis®, Daniela Kiinzel*, Sandro Jahn®:b*
*GFZ German Research Centre for Geosciences, Telegrafenberg, 14473 Potsdam,
Germany
b Institute of Geology and Mineralogy, University of Cologne, Ziilpicher Str. 49b, 50674
Cologne, Germany

Abstract

Knowledge of trace element partition coefficients is crucial for our un-
derstanding of global element cycles. While a great number of experimental
studies on mineral-melt partitioning have been performed in the past, the
influence of melt structure on partitioning has mostly been considered em-
pirically. This is mainly «due to the lack of reliable structure models for
typical melts at the relevant pressure and temperature conditions. Molecu-
lar dynamics simulations on the other hand may open a new window into this
problem as they provide a unique approach to both structural and thermo-
dynamic properties of minerals and melts. In this contribution, we employ
first-principles and classical molecular dynamics simulations to (1) explore
further a new approach to predict trace element partitioning between several
silicate melts and (2) simultaneously investigate the structural controls of

the observed partitioning. Specifically, we use a thermodynamic integration
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