INFOSHEET - SEDIMENT REMEDIATION

HIGHLY EFFECTIVE NORIT® ACTIVATED CARBON
FOR SEDIMENT REMEDIATION
Our benefits
u Activated carbon grades for adsorption of PCBs, PAHs, dioxin, furan
u Grades with high tolerance for natural organic matter (NOM)
u	
Partition coefficients (kf, 1/n) for cap design using CAPSIM model available
u Largest global manufacturer of activated carbon
Challenge and solution
Sediments accumulated on the bottom of waterbodies are sinks for toxic,
bio-accumulative chemicals that can be transferred to invertebrates and fish
via food webs. Increasingly, practitioners are turning to in situ treatment of
contaminated sediments to reduce the ecological and human health risks
posed by contaminants, as conventional technologies (dredging, conventional
sand capping) have not always demonstrated risk reduction. This new approach
of in situ sediment treatment via contaminant sequestration involves applying
activated carbon treatment amendments onto the surface of sediments.
We have developed two lignite coal-based activated carbon grades specifically
for removing PCBs, PAHs, dioxin and furan in contaminated sediments.
For Powdered Activated Carbon (PAC) amendments that incorporate binders and weighting and are
applied to sediment surface
For reactive cap layers that incorporate Granular Activated Carbon (GAC) and sand and are applied to
sediment surface

NORIT SEDIMENTPURE powdered activated carbon
NORIT SEDIMENTPURE granular activated carbon

NORIT SEDIMENTPURE activated carbon has an optimal pore size distribution proven to be highly effective for the
removal of these compounds in the presence of natural organic matter (NOM) concentrations typical in sediment pore
water (Figure 1). This broad pore size distribution is critical for high performance, as NOM can partially or completely
block the adsorptive capacity of more microporous carbons.
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Designing reactive caps using NORIT® activated carbon and CAPSIM model
In order to design reactive caps using activated carbon, engineering firms frequently use the CAPSIM model developed
by Dr. Danny Reible (Texas Technical University). To assess and approve a specific activated carbon grade in a reactive
cap, engineering firms require specific activated carbon performance data, namely the partition coefficient, which can
be calculated from a Freundlich adsorption isotherm equation at a given equilibrium concentration of the contaminant
in pore water.
		 Freundlich adsorption isotherm equation Ccarbon = kfCwater1/n
				
Ccarbon = mass of HOCs adsorbed on carbon
				
Cwater = Equilibrium concentration of HOCs in sediment pore water
				
K and n are constants for a given HOC and AC at room temperature
Ccarbon
		Partition coefficient ( Cwater ) can be calculated from Freundlich equation at a given equilibrium concentration of
contaminant in pore water.
We have generated the partition coefficients to enable engineering firms to design reactive caps using NORIT activated
carbon grades using the CAPSIM model.
Partition coefficients – NORIT activated carbon
Products

NORIT SEDIMENTPURE
GAC

NORIT SEDIMENTPURE
PAC

Contaminants
PAHs

PAHs

PCBs

DI water

NOM (25 ppm) water

1/n

Kf

1/n

Kf

Naphthalene

0.2773

9.26E+06

--

--

Phenanthrene

0.2052

1.63E+07

--

--

Pyrene

0.1784

3.70E+06

--

--

Naphthalene

0.21

1.73E+07

0.30

9.55E+06

Phenanthrene

0.14

2.56E+07

0.21

2.21E+07

Pyrene

0.33

7.50E+06

0.37

3.53E+06

PCB-151

0.30

1.19E+06

0.39

2.05E+06

PCB-101

0.20

1.11E+06

0.36

2.35E+06

PCB-52

0.20

9.84E+06

0.34

9.92E+06

PCB-18

0.22

2.55E+07

0.29

2.00E+07

1/n

Kd

1/n

Kd

PCB-118

N/A

1.02E+09

N/A

9.54E+08

PCB-77

N/A

5.18E+08

N/A

6.92E+08

Notes:
1. All Kf and 1/n data listed above fit into Freundlich adsorption isotherm equation (non-linear).
2.	PCB-118 and PCB-77 are planar compounds and do not fit into the Freundlich equation, so a simple linear fit with constant Kd value for these two PCBs is statistically better than using a
non-linear Freundlich fit.
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We manufacture activated carbon in seven plants and reactivate carbon in four plants. Our sales, technical service
and customer service teams are prepared to serve customers around the world.
So whether you have one operation or many facilities around the globe, we’ve got you covered.
Contact us at cabotcorp.com/activatedcarboncontact

