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ATreatment Technologies g
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A Destruction

ACase Studies
ASummary

C

Perfluorooctanoic acid (PFOA)  Perfluorooctanesulfonic acid (PFOS)

Ref: EPA



Treatment Technology Status

Field Implemented Limited Application Developing

A Full Scale Operation A Limited Sites A Laboratory research
A Multiple Sites A Limited Number of A Bench Scale Studies
A Multiple Designers Designers A No Field Demonstrations

A Well Document by Peers A No Peer Review Literature




PFAS Segregation and Destruction

AFew Process are single unit operations
ACommercial Status i Full Scale / Limited / Developing or Laboratory

Segregation T Adsorptive Segregation- Physical Chemical

Activated Carbon Reverse Osmosis/Nano/Ultra Plasma
Granular Foam Fractionation Thermal
Colloidal Deep Well Injection Supercritical Oxidation
lon Exchange Cementitious encapsulation Electrochemical
Polymers Electrodialysis Photochemical
Modified bentonite Electrocoagulation Oxidation/Reduction
Persulfate
Sonolysis
UV Permutations
Pyrolysis

Mechanochemical Degradation
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Treatment

ADifferent approaches for
AGroundwater (Remediation or for Potable Use)
A Leachate/Industrial Wastes
AResiduals
A Soils/Sludges

ATechnologies Work on Some of the Compounds
ASite Dependent

ALong Chain vs. Short Chain PFAS vs. types of PFAS
AMay Require Multiple Unit Operations




Current Water Technologies

(Usually Treatment Trains)

ASeparation Technologies

AMost Amenable to Ex-situ Treatment

A Activated Carbon
A Resin

A RO

A Deep Well
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Source: NH Business Review 2018v

Source: Australian DOD 2018
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Activated Carbon

AGranular Activated Carbon (GAC) Well Demonstrated

ABituminous GAC i increasing full scale installations
ACompeting Organics fill absorption sites

A GAC effective for removal of longZhain
PFAAS, but not well on shortZhain
PFAAs

Removal of precursors less effective;
Drinking Water/Groundwater ok
Pretreatment needed for leachate

Very Short Bed Volume Life for Leachate
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Effluent
Treated
Solution

General Comments:
Typically operate downflow

Typically Empty Bed Contact Time
(EBCT) is iminutes

Typical Superficial Velocities:
2-5 gpm/ft2

Isotherm testing initially done for
feasibility

Accelerated Column Test
(ACT)/Rapid Small Scale Column
Test (RSSCT) or pilot performed to
validate system design

Some usage rates/performance
can be computer modeled in water

GAC can be reactivated once it has
been used




GAC Adsorption

AWith GAC, adsorption occurs on the surface
of the interior graphite platelets

AExhausted GAC reactivated in a furnace
destroys the adsorbents - produces a
reusable product i but, air emissions?

ABlunt Hammer Adsorption

A PFAS/VOC/Organics/etc.
A Long Chain better than short chain (sometimes)

Courtesy: Calgon Corp



GAC PFAS Adsorption

A GAC has been in use at sites for groundwater treatment for many years
A Spent GAC can be successfully reactivated from this service for a minimum of waste generation

A As is typical of GAC adsorption, smaller and lower formula weight compounds tend to adsorb less
strongly than larger, heavier compounds with similar structures.

Treatment plants remove contaminants from extracted
groundwater by filtering it through granular activated
carbon (GAC) held in large vessels.

/\ Treated water is retumed to the
aquifer using reinjection wells or

E;(tr?ctior: wells are placed ® Sampiing Port Carbon Fillers infiltration galleries. Treatment
:gt:gr:ir?alt];nde;r%ﬁ:m A facilities at river systems utilize
from the aquifer to the e,
treatment plant. —
groundwater flow »
Courtesy USAF 1 Jt. Base Cape Cod




IX - Single-Use Selective Resin or Regenerable Media

+ Incineration

PFAS in water F;

PFAX free water

Cement Kiln Incineratior
1400°C to 2000C
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_ _ : PFAS loaded resin
Courtesy Purolite Short Contact Time ~8ins + Regeneration or

Simple & EffectiveOperator Preferred. Complete Destruction oPFAS 27?7




