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Trichloroethylene (TCE) is a chlorinated solvent that belongs to the class of DNAPLs (Dense Non Aqueous 
Phase Liquids) pollutants (SWILLE 1988). The physical and chemical properties of DNAPLs, especially the 
low solubility in water, the high density (>>1g/cm

3
) and the high affinity for organic compounds, cause a deep 

penetration of DNAPLs in the subsurface following accidental spills or intentional damping (SWILLE 1988, 
MILLER & HAWTHORNE 2000). 
Different chemico-physical remediation techniques were devised for the removal of DNAPLs from ground 
and surface waters, including: air stripping, adsorption processes, pump and treat and surfactant enhanced 

dissolution (KHACHIKIAN 2000, HUANG 2011). However, especially in the last few years, biological methods 
based on phytoremediation have been developed for the removal of organic pollutant and heavy metals from 
the environment (DOTY 2007, ALI & SAJAD 2013). 

In this respect, Zea mays L. has been 
successfully employed in 
phytoremediation of soils and waters 
polluted by heavy metals (WUANA & 
OKIEIMEN 2010, MENCH & MARTIN  
1991).  
In this work we show that Z. mays is 
effective also in the removal of TCE 
from an artificial contaminated soil. 
In particular, it was found that the plant 
adsorbs and metabolizes TCE with an 
efficiency ranging from 40 to 60 % of 
the total TCE present in the system. 
Our experimental setup is sketched in 
Fig. 1 and it consists of a closed 

incubation chamber where plants were grown on a M&S medium and exposed to different concentrations of 
TCE. In order to assess the mass balance and understand the fate of TCE after 9 days of incubation, an 
atmospheric passive diffusive sampler (RING) was also present inside the chamber.  
Analyses on different components of the system (soil, plant and atmosphere) were performed by means of 
GC-MS, LC-MS and GC-FID. In particular, LC-MS measurements showed the presence of TCE metabolites 
(dichloroacetic acid, trichloroacetic acid,ecc) (CHAPPELL 1998) in the areal part of the Z. mays.  
These preliminary results encourage further studies for the employment of Z. mays for phytoremediation 
processes of soils contaminated by TCE and, potentially, other chlorinated DNAPLs. 
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Fig.1 Scheme of  the Experimental Setup 
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