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PERMEABLE REACTIVE BARRIERS

FEROX PRB FOR REACTIVE BARRIERS

Permeable Reactive Barriers (PRB) are typically used
to control the down gradient spread of
contaminated plumes. A PRB can have a wide
variety of designs depending on the groundwater
flow
characteristics,
geochemistry
and
contaminants to be controlled. The most common
barriers utilize biological treatment or reduction of
contaminants by Zero Valent Iron (ZV). There are
circumstances in which both are utilized in a single
barrier.

Ferox PRB is unique due to its manufacture
specifically for remediation and more specifically for
placement in permeable reactive barriers. There are
three benefits to Ferox PRB

The majority of installed PRBs use iron metal, ZVI
(Feo, as the reactive media for converting
contaminants to non-toxic or immobile species. Iron
metal has the ability to reductively dehalogenate
hydrocarbons, such as converting trichloroethene
(TCE) to ethene. It can also reductively precipitate
anions and oxyanions, such as converting soluble
Cr(VI) oxides to insoluble Cr(III) hydroxides. Organic
materials are being used as reactive media in some
PRBs to biologically remediate certain other
contaminants.

 The particle size has been designed to
mix easily with sand or other fill
materials and to remain in place over
many years without settling.
 The distribution of particle sizes is very
narrow.
This ensures uniform
reactivity over the life of the reactive
barrier, which can exceed 30 years.
 Ferox PRB is manufactured from a pure
source of ZVI resulting in over 95
percent reactive materials without the
presence of iron oxide (rust).

PRB CONSTRUCTION
As on-site remediation was being designed
there was a need to prevent migration of the
plume off-site. Plume migration can greatly
increase remediation costs and increase legal
liabilities.
A ZVI reactive barrier 25’ deep, 655 feet long and
3 feet wide was constructed long the property
line to prevent migration of the plume off site.
Shoring was used to keep the trench open
allowing backfilling with a 23% by volume
mixture of Ferox PRB and construction sand.

PRB Requirements
» Open Trench 3’x20’x655’
» Backfill with 1,311,127 pounds of Ferox PRB
ZVI reactive iron powder injected mixed
with construction sand ~23% w/w (ZVI to
soil).
» Perform ASTM 6913 particle size testing on
each delivery to ensure material meeting
specification.
» Provide analysis to ensure Ferox PRB is iron
oxide free (no rust) and over 95% pure iron
(Fe0)
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Logistics:
Working with the contractor 30 truck loads of Ferox PRB were prepared and shipped over 3 weeks. Hepure
first reviewed the storage capabilities at the site to determine how many trucks per day could be unloaded
and how many bags of Ferox PRB could be held on-site. Several truckloads were received prior to start of
excavation to ensure there would be no delays in the start of work and backfill PRB was immediately available.
Based on the storage capabilities, trucks were scheduled to arrive on a regular basis to maintain a consistent
supply.

CONCLUSION
CONCLUSIONS
Construction of large PRBs requires extensive
coordination between supplier and contractor. Delivery
of 1,300,000 pounds of Ferox PRB (600 super sacks, 30
truckloads) was on time and allowed for optimum
scheduling of excavation of the trenching and
subsequent addition of the sand/ZVI mixture.
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Figure 3: ZVI/Sand Backfill w/shoring

