
Geophysical Research Abstracts
Vol. 20, EGU2018-10912-1, 2018
EGU General Assembly 2018
© Author(s) 2018. CC Attribution 4.0 license.

Use of limestone filler for the in situ stabilization of soils contaminated by
heavy metals: a geochemical modeling
Maria Jose Martinez-Sanchez (1), Carmen Perez-Sirvent (1), Jose Manuel Veiga (1), Mari Luz Garcia-Lorenzo
(2), Manuel Hernandez-Cordoba (3), and Jaume Bech (4)
(1) Department of Agricultural Chemistry, Geology and Pedology. Faculty of Chemistry, Regional Campus of International
Excellence “Campus Mare-Nostrum”, University of Murcia, E-30100 Murcia, Spain, (2) Department of Mineralogy and
Petrology, Facultad de CC. Geológicas (UCM), C/ José Antonio Nováis, 2, 28040, Madrid, Spain, (3) Department of
Analytical Chemistry, Faculty of Chemistry, Regional Campus of International Excellence “Campus Mare-Nostrum”,
University of Murcia, E-30100 Murcia, Spain , (4) University of Barcelona. Barcelona. Spain.

The incorporation of amendments in the soil for in situ stabilization of heavy metals is one of the most widespread
options in the recovery of contaminated soils because these treatments enhance the natural mechanisms of reten-
tion of potentially toxic elements (PTEs), facilitate their sorption, and reduce their mobility and bioavailability,
although they do not decrease the concentration of the elements. In this respect, the use of calcareous materials
may be an excellent, eco-friendly way for recovering this type of soils [2], and this communication reports studies
made in our laboratory for such a purpose.
From two industrial soils contaminated with PTEs, mixtures were obtained with different percentages of limestone
filler (2%, 15%, 25, 30% and 50%, weight:weight), and then submitted to different environmental conditions
(normal rain, acid rain and action of seawater) in a climatic chamber. Several elements, namely As, Cd, Cu, Zn,
Cd and Fe were determined in the leachates obtained under controlled conditions of temperature and humidity.
The results showed that the optimum percentage of filler to be used in order to obtain a suitable stabilization was
around 30%. The mechanisms that control the elimination of leached PTEs are of two types, precipitation (Cd,
Cu, Zn, Cd and Fe) and surface adsorption (As). The mineralogical phases present in the mixtures, as well as the
precipitation and adsorption equilibria were modeled by appropriate software (PHREEQC) obtaining a similar
correlation between the experimental and theoretical results for all cases except for the mixture containing only
2% filler. Likewise, this modeling has been included in the WPHAST and ModelViewer tools to verify the effect
of time on a surface of 5 square meters of mixture, obtaining that within 30 years the wear or consumption of the
optimal mixture is not foreseeable.


