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Sorption competition onto Fe-(oxyhydr-)oxides surfaces is a well-known mechanism controlling the release
and mobility of arsenic (As) in subsurface (Dixit & Hering, 2006). Over the last decades, surface complexation
models (SCMs) have been implemented to model interactions between sorbants and mineral-oxides surfaces
by considering the thermodynamic properties underlying complexation and electrostatic interactions (Gold-
berg, 1992). However, SCMs development are typically based and/or applied on well-controlled laboratory
experiments with simple aqueous systems rather than complex environmental groundwater conditions.

In this study, we present and compare conceptual and numerical modeling approaches developed to quanti-
tatively interpret in-situ experiments that consisted in monitoring the temporal change of adsorbed-As con-
centration by incubating As-loaded goethite coated sand in the groundwater (Zhang, et al., 2017). Reactive
transport models were developed using the Iphreeqc model coupling the geochemical code PHREEQC and
MATLAB (Muniruzzaman & Rolle, 2016). The two surface complexation modeling approaches available in
PHREEQC, the diffuse double layer (DDL) and the charge-distribution multisite complexation (CD-MUSIC)
models (Hiemstra & Van Riemsdijk, 1996), were applied to simulate sorption competition assumed to be the
only geochemical process leading to the release of As from goethite. Model parameters were calibrated
through inverse modeling in order to simulate experimental results. Whereas a satisfying agreement with
the measured As-adsorbed concentrations was obtained, the role of the aqueous species in the As desorption
significantly differs between the predictions of the DDL and the CD-MUSIC models.

References
Dixit, S. & Hering, J. G., 2006. Sorption of Fe(II) and As(III) on goethite in single- and dual-sorbate systems.
Chemical Geology, Volume 228, pp. 6 - 15.
Goldberg, S., 1992. Use of surface complexation models in soil and chemical systems. Advances in agronomy,
Volume 47, pp. 233-329.
Hiemstra, T. & Van Riemsdijk, W., 1996. A surface structural approach to ion adsorption: the charge distribu-
tion (CD) model.. J. Colloid Interf. Sci., Volume 179, pp. 488-508.
Muniruzzaman, M. &Rolle, M., 2016. Modelingmulticomponent ionic transport in groundwaterwith IPhreeqc
coupling: Electrostatic interactions and geochemical reactions in homogeneous and heterogeneous domains.
Adv. Water Resour., Volume 98, pp. 1-15.

Acceptance of Terms and Conditions
Click here to agree



Primary author(s) : STOLZE, Lucien

Co-author(s) : Mrs. ZHANG, Di (School ofWater Resources and Environment, China University of Geosciences,
Beijing, China); Mr. GUO,Huaming (School ofWater Resources and Environment, China University of Geosciences,
Beijing, China); ROLLE, Massimo (Technical University of Denmark)

Presenter(s) : STOLZE, Lucien

Session Classification : Poster 3

Track Classification : MS 4.10: Evaluation and Optimization of Non-Conservative Transport in
Porous Media


