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Quick Background

APFAS contamination is localized, yet widespread

Arhere are presently over 5,000 known species within the PFAS
family

AVost are highly treatable

ASystem design is critical

An nearly all cases, one of the following solutions is selected:
AGranular Activated Carbon

Adnion Exchange Resin
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REMOVING PFAS
FOR 15 YEARS

OUR EXPERIENWHH
PFASREMOVAL
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Equipment Line arproven treatment solutionsfor
PFAS removal

A Over 45 installationdor PFAS removal across the
United States

A Offer complete solutionincluding activated carbon,
equipment, onsite installation and exchange
services, reactivation and financing

Proven products and solutions
for drinking water, wastewater,
remediation and POET

Carbon reactivation to thermally
destroy PFAS and enable the
reuse of activated carbon

Unrivaled technical

service
, Laboratory &field testing for o
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Applications Engineers and R&D
team dedicated to solving
customer problems
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CALGON CARBON
PFAS TREATMENT LOCATIONS
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PFAS REMOVAL
GAC vs. RO vs. IX

Advantages of Select Treatments

Granular Activated Carbon Most studied technology
(GAC) Will remove 100% of the contaminants, for a time
Good capacity for some PFAS
Will remove a significant number of disinfection byproduct precursors
Will help with maintaining disinfectant residuals
Will remove many co-contaminants
Likely positive impact on corrosion (lead, copper, iron)

Anion Exchange Resin Will remove 100% of the contaminants, for a time
(PFAS selective) High capacity for some PFAS

Smaller beds compared to GAC

Can remove select co-contaminants

High Pressure Membranes High PFAS rejection
Will remove many co-contaminants
Will remove a significant number of disinfection byproduct precursors
Will help with maintaining disinfectant residuals
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PFAS REMOVAL
GAC vs. RO vs. IX

Issues to Consider

EPA is evaluating these issues to document where and when they will be an issue

Granular Activated Carbon GAC run time for short-chained PFAS (shorter run time)

(GAC) Potential overshoot of poor adsorbing PFAS if not designed correctly
Reactivation/removal frequency

Disposal or reactivation of spent carbon

Anion Exchange Resin Run time for select PFAS (shorter run time)
(PFAS selective) Overshoot of poor adsorbing PFAS if not designed correctly
Unclear secondary benefits

Disposal of resin

High Pressure Membranes Capital and operations costs
Membrane fouling
Corrosion control

Lack of options for concentrate stream treatment or disposal
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PFAS Performance CalgonCarbon
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STUDY I:

COMPARISON OF VARIOUS GAC

FORPFOAANDPFOSREMOVAL

Four GAC products evaluated under
identical operating conditions and

influent water quality

Carbon Description

Filtrasorbg Virgin

Bituminous Reagglomerated Coal 12x40 megh

TN5

Direct activated Coconut 8x30 mesh

OoLC

Direct activated Coconut 12x40 mesh

Filtrasorbc React

Reactivated Bituminous Reagglomeratédal
12x40 mesh
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GAC COMPARISON
[EST CONDITIONS

<__O\PERATING PARAMETERS
A 10 minutes empty bed contact time (EBCT)
A Center Township, PA groundwater
A Water did not have PFAS as received

A Water was spiked to contain:
920 ppt of PFOA (target 1,000 ppt)
800 ppt of PFOS (target 1,000 ppt)

A 1.42 ppm background TOC
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FOUR CARBON RSSEDBREAKTHROUGH CURVES
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