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Background 

Chemical stabilisation of trace element contaminated soil may be used as pre-treatment prior 
to landfilling or re-utilisation. Iron is one promising stabilising additive since iron oxides can 
effectively reduce the mobility of many trace elements in soil (Hartley et al. 2004; Kumpiene 
2005). The environmental conditions that iron treated soil will be exposed to e.g. in landfills 
or constructions may, however, influence the trace element mobility. For example, 
establishment of anaerobic conditions significantly increases the risk of arsenic remobilisation 
due to its reduction to more mobile arsenic species and instability of iron oxides.  

Research questions 

How can the long-term leaching of arsenic from iron treated chromate copper arsenate 
(CCA) contaminated soil be evaluated?  
How is arsenic leaching affected by soil properties such as the amount of organic matter in 
the soil? 

Experimental 

Two soils from a former wood impregnation industrial site were used: Sandy soil (1.5% 
organic matter) with about 150 mg As kg-1 and organic soil (13% organic matter) with about 
250 mg As kg-1. For stabilisation, soil was mixed with 1% iron grit (97% Fe0). Column 
leaching tests (NEN 7343) were conducted on untreated and treated soil samples. Additional 
tests, viz. lysimeter (~0.9 m³) and compliance batch leaching tests were performed on sandy 
soil with about 250 mg As kg-1. Eluates were filtered using a syringe to avoid contact with air.  

Preliminary results and discussion 

Relative changes in As leaching after iron treatment of sandy soil differed between tests 
(Figure 1). For example, addition of 1% iron grit lowered As leaching by 24% in batch tests 
and 55% in column test at the cumulative L/S 10, whereas a reduction of about one order of 
magnitude was observed in the lysimeter experiment. Column leaching tests are expected to 
provide a more realistic assessment of leaching behaviour over time than batch test methods. 
Lower As leaching from treated sandy soil throughout the observation period indicate aerobic 
soil conditions and, hence, stability of iron oxides. Whether this indicates long-term stability 
of the soil amendment or is an artefact of a too short testing period for anaerobic conditions to 
establish, is unclear.  
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Figure 1 Amounts of arsenic in leachates from column, lysimeter, and batch leaching tests on 
untreated and treated soil. Error bars represent the higher and lower values (n=2).  

Treatment of organic soil decreased leaching of As by 49% at the cumulative L/S 10, i.e. the 
stabilisation efficiency was slightly lower than for sandy soil. Towards the end of the 
observation period, As leaching increased considerably (Figure 1). Possibly, degradation of 
organic matter caused a shift towards anaerobic conditions in the columns, subsequently 
increasing As mobility. Leached amounts of As from treated soil in the last leaching step (L/S 
5 to 10) is approaching those leached from untreated soil, i.e. the column test might 
underestimate the long-term leaching of As in field. For verification, collection of longer term 
field data is recommended.  
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