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Extended Abstract

The contamination of soils by risk metal(loid)s is persistent due to the non-degradable nature of such elements.
Traditional remediation techniques, such as excavation of the contaminated soil and refilling with new soil, are costly and
environmentally disruptive. Therefore, direct application of materials, which aim to immobilise risk elements in soil, is
considered a viable remediation technique [1].

Considering that past mining and smelting areas remain a big environmental threat even if the polluting activities have
ceased [2], new innovative approaches and materials towards soil remediation have been developed during the last years.
One of the most popular products used in water (and soil remediation) is nano zero-valent iron (nZV1), which might come
as pure nZV1 or in numerous modifications [3]. Biochar (BC), a material coming from the pyrolysis of organic matter, has
been traditionally used as a soil fertilizer while lately its application for soil remediation has been emerging [4]. The
combination of nZVI with BC has been lately considered as an effective solution towards soil remediation, while at the
same time limiting the disadvantages of pure nZVI1 (i.e., particle aggregation) [5].

In our study, i) a commercial product of nZVI, ii) a woody BC, and iii) a composite material synthesized by 40% of
nZV1 and 60% of biochar, were used. The tested materials were applied at a ratio of 2% w/w in a heavily contaminated soil
originating from a post-mining area in the Czech Republic. The main contaminants were Zn (3.01 g kg™) and Pb (3.85 g
kg™). The application of the materials into the soil was followed by a 1-year incubation period, during which the samples
were maintained at a certain moisture level. Various types of soil extractions were implemented at the end of the
incubation period in order to test the metal stabilisation efficiency of the used materials.

The purpose of this study was to investigate the long-term potentials of soil remediation using innovative materials
such as pure BC, nZV1 including its oxidation products and an nZVI/BC maodification. According to the results, all of the
tested products are promising materials towards soil remediation from risk metal(loid)s in the long-term. Significant
immobilisation of the target contaminants was determined in the amended soil samples. At the same time, the monitored
physico-chemical properties were assumed to be the key factors affecting the solids’ behaviour.

Extended studies regarding metal(loid) stabilisation in soils are still scarce. However, evaluation of the long-term
behaviour of novel materials used in soil remediation is necessary before they can be safely applied in the field-scale.
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