
Project Highlights 
•	 Arsenic (As) was treated by zero valent iron (ZVI) in a flow through column.

•	 Two As treatment mechanisms were observed.

•	 Results provided valuable information to the site consultant, saving time and money.
 
Problem Definition and Technology Evaluation
Arsenic (As) impacted groundwater was approaching the property boundary of a Site that had previously 
applied herbicides. ZVI, in a permeable reactive barrier (PRB) configuration, was selected as a potential 
remediation approach to prevent As from leaving the Site. To evaluate if the technology would work at the Site 
and to provide design parameters for the field design, impacted water was shipped to the laboratory and a ZVI 
column was constructed to test the potential ZVI PRB As removal capacity and mechanisms of As removal. 
 
Approach and Notable Results
The groundwater initially contained 4 milligrams per liter (mg/L) but was spiked with additional As(V) to 
target 40 mg/L to better assess the treatment mechanisms. The groundwater was stored in a glass carboy 
to maintain the oxidation-reduction potential and flowed into a column packed with ZVI. After more than 50 
pore volumes flowed through the column the As concentration was measured. The results showed that As 
decreased sharply near the influent end of the column and remained stable in the middle section of the 
column. Towards the effluent end of the column, the As concentration decreased again. It was theorized that 
the column had two different As treatment mechanisms: sorption of As(V) was dominant in the influent end 
of the column and reductive precipitation was dominant at the effluent end of the column. These results 
were used by the site consultant to determine key design parameters for field implementation such as PRB 
thickness and treatment longevity.  This study provided valuable information on the practicality of using the 
technology at field scale.
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FIGURE 1: Site water was maintained 
under a flowing nitrogen headspace to 
maintain As in solution.

FIGURE 3: The results suggested the column had multiple reactive zones, the first part of the 
column was treating the As through sorption while the later zone was treating the As through  
reductive precipitation.

FIGURE 2: The groundwater flowed 
through a column packed with ZVI to 
represent a PRB configuration  
at the Site


