Goldschmidt2018 Abstract

Modelling of tri-valent metal
binding to humic substances
using the NICA-Donnan
model

JAN E. GROENENERG!? & ALBA OTERO--FARINA 2

"Department of Soil Quality Wageningen University,
Wageningen University and Research, P.O. box 47, 6700
AA Wageningen, the Netherlands
(bertjan.groenenberg@wur.nl

21 LIEC: Laboratoire Interdisciplinaire des Environnements
Continentaux, UMR 7360 CNRS-Université de Lorraine
15, Avenue du Charmois, F-54500 Vandceuvre-lés-Nancy
— France (alba.otero-farina@univ-lorraine.fr)

The bio-availability and fate of metals in the
environment is largely determined by their binding to
particulate and dissolved organic matter. The humic
fraction therein is considered the most important
fraction with respect to metal binding. The binding of
various metals to humic substances (HS) has been
succesfully modelled with WHAM Models VI and VII
and the NICA-Donnan (N-D) model. Fits of the N-D
model for divalent metal binding to both fulvic- (FA)
and humic acid (HA) using the present defaut
parameters are good with R>>0.90 and RMSE generally
below 0.20. The N-D fits for some of the trivalent
metals, however, seem to be less accurate with R? of
0.60 or lower for Al, Cm and Am. A larger uncertainty
in the data for these elements, may explain the poorer
fits to some extent. Here we analyse the modelling of
Al, Cr and Eu using published data in combination with
new measurements of metal binding to HS.

The analysis shows that a revised modelling of the
electrostatic effects, the inclusion of binding of
hydrolysed metal species and/or the incusion of dimeric
metal species strongly improve the fits of trivalen metal
binding to humic substances with the NICA-Donann
model. But the effects of the three evaluated aspects
varies amongst the metals which might be due to the pH
at which the first hydroxy species become important .



