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Presentation Outline
ÅIntroduction to Emerging Compounds 

Treatment Technologies (ECT2)

ÅPFAS 201 Overview

ÅLandfill Leachate PFAS Treatment System 
using FOAM-X Foam Fractionation 

ÅIntroduction to EnspiredSolutions

ÅSeparate/Concentrate/Destruct

ÅQuestions and comments
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ECT2 is a solutions provider of cutting - edge 
technology solutions to remove emerging and 
difficult to treat contaminants such as PFAS and 
1,4- dioxane, from:

ÅInvestigation - derived waste
ÅGroundwater
ÅSurface Water
ÅConstruction dewatering liquids
ÅDrinking water
ÅWastewater
ÅFoam spills
ÅLandfill leachate
K:öτ҄ȨҠĔǎȨǎǺǰъҠRemoving emerging and recalcitrant 
compounds from the environment while producing 
as little waste as possible. Differentiate technology 
driven by R&D with an intense focus on efficacy, 
reliability, cost, and safety

ECT2: Emerging Compounds Treatment Technologies, Inc.

PFAS 
Solutions

R&D
Bench/Pilot

Process 
Design

Fabrication

Installation 
& Constr. 
Support

Startup & 
Comm.

Operation & 
Maintenance
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PFAS 201
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PFAS Overview

Å PFOA & PFOS most common form

Å Very stable compound, carbon fluorine bond is strongest in 

nature, and considered inert 

Å Exhibits strong negative charge

Å C-F ñTailò is hydrophobic (non-water soluble) and oleophobic 

(non-fat soluble)

Å Each molecule has a functional group ñHeadò that is 

hydrophilic ï extremely soluble in water.

Å Limited health data outside of PFOA, PFOS, PFHxS, Gen-

X

Å Evidence suggests health impacts on kidneys, immune 

response, cholesterol, among other systems

Å Concentrated up in breastmilk ï most at risk are 

developing fetus, nursing baby
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PFAS Names, Carbon Chains, Removal Difficulty

ÅPerfluorobutanonic acid (PFBA)

ÅPerfluoropentanoic acid (PFPeA)

ÅPerfluorohexanoic acid (PFHxA)

ÅPerfluoroheptanonic acid (PFHpA)

ÅPerfluorooctanoic acid (PFOA)

ÅPerfluorononanoic acid (PFNA)

ÅPerfluorodecanoic acid (PFDA)

ÅPerfluoroundecanoic acid (PFUnA)

ÅPerfluordodecanoic acid (PFDoA)

ÅPerfluorobutane sulfonic acid (PFBS)

ÅPerfluoropentane sulfonic acid (PFPeS)

ÅPerfluorohexane sulfonic acid (PFHxS)

ÅPerfluoroheptane sulfonic acid (PFHpS)

ÅPerfluorooctanesulfonic acid (PFOS)

ÅPerfluorononane sulfonic acid (PFNS)

ÅPerfluorodecane sulfonic acid (PFDS)

ÅPerfluoroundecane sulfonic acid (PFUnS)

ÅPerflouorododecane sulfonic acid (PFDoS)

Å4

Å5

Å6

Å7

Å8

Å9

Å10

Å11

Å12

In
cre

a
sin

g
 #

 ca
rb

o
n
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Off - site Testing Leads to Full Scale 
Success

Flow-Through Testing System

1 40 -- -- High High

2 30 -- -- High High

3 20 -- -- High High

4 40 Foam Control Boost 1 High High

5 30 Foam Control Boost 1 High High

6 20 Foam Control Boost 1 High High

7 40 Foam Control Boost 1 Low Low

8 30 Foam Control Boost 1 Low Low

9 20 Foam Control Boost 1 Low Low

10 120 N/A N/A N/A N/A

Air Injection Rate - 

Stage 2 (SCFH)
Trial Number

HRT (per 

Fractionator

Boost 

Agent 

(Stage 1)

Boost 

Agent 

(Stage 2)

Air Injection Rate 

- Stage 1 (SCFH)

System in Operation:

Thorough Vetting of Design Sizing Alternatives:
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FOAM-X  Mobile Assets 
Single Stage Skid Mounted 
Unit

Single Stage Foam Fractionation Mobile 
Asset Prior to Deployment

Å Ability to deploy to tight building footprints to 
demonstrate technology

Å Dual stage mode possible with storage tank for 
batching

Å Treat flows from 1-6  gpm depending on chemistry and 
discharge goals
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On-site Pilot with FOAM-X 4 System

Å

Å

Å

Å

Å

Typical Treatment Flow Range 

(GPM

Parallel Lead/Lag

64-160 32-80
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Overview of FOAM-X  3000 

Typical Treatment Flow Range 

(GPM)

Standard XL

50-160 75-200

Standard and XL units to 
right-size approach

Compact design for high 
throughput in small 
ŦƻƻǘǇǊƛƴǘ όмнΩȄмнΩύ

Designed for install in 
dedicated building, along 
with ancillary equipment 
(e.g. blowers, chemicals, 

etc.)

Modular ς can be 
installed in parallel/lead-

lag to meet 
flows/treatment targets

Pairs with FOAM-X  
Concentrator or 

SuperLoaders for foamate 
handling

1 System Operating, 3 in 
design/construction 

phase
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Champ Landill, Maryland Heights, MO

ÅSystem operating at 73 GPM 
treatment of Landfill 
Leachate 24 hrs /day

ÅDual Stage FOAM - X  3000 
with SuperLoader solution 
concentrating liquid 
raffinate to solids media 
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FOAM-X  3000 Champ Landfill Layout
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ECT2 FOAM-X  3000 ς Champ Landfill PFAS Treatment System
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{ƳƛǘƘΩǎ /ǊŜŜƪ [ŀƴŘŦƛƭƭ ς Smiths Creek, MI

ÅSystem operating at 35 gpm 
treatment of Landfill Leachate 
24 hrs /day (with capacity for 
70+ gpm)

ÅSingle Stage FOAM - X  3000 
Fractionator with SuperLoader 
solution concentrating liquid 
raffinate to solids media 

ÅTreating to meet EGLE PFAS 
Limits for St. Clair County pre -
POTW discharge without any 
chemical additives and very 
low energy consumption
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Champ Landfill ς Leachate Influent and Treatment Data
Two-Stage ECT2 FOAM-X  3000 Foam Fractionation System

Note: 100% Removal = Below Limit of Detection (LOD)
LOD range was 2 ς 4 ppt
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ÅFoamate volume reduction while 
maintaining high PFAS recovery

ÅSystem overall height ~ 16҄

ÅCompact footprint ~ 7x10҄

Å Intended for integration with waste 
destruction technologies 

ÅAlso available in FOAM - X  4/ 6 
Containerized Options 

FOAM-X  Foamate Concentrator

Concentrate Leachate Residuals up to 10000x
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Å Each test # indicated different conditions, each color notates a different boasting agent
Å Test 1 has no chemical addition. Influent PFAS total 18ppb 
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Three Phase FOAM-X  3000 Treatment System Approach 

Des
truc

t
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Applications

ÅInvestigation-derived waste

ÅGroundwater

ÅSurface Water

ÅIndustrial Wastewater

ÅConstruction dewatering

ÅDrinking water

- POET

- Larger systems

ÅSewage Treatment plants

ÅFoam spills/events

ÅLandfill leachate

ÅFire System conversion

ÅFire System maintenance/calibration/repair



© 2023 Montrose Environmental Group, Inc. Proprietary and Confidential. 21



22

PFAS destruction innovation startup

Women - owned and women - led

Founded in 2021

Headquartered in Lansing, Michigan, USA



TECHNOLOGY
INTRODUCTION



PFAS in water

PFAS re- enters 
environment

Incineration (burning) 
or Landfill Disposal 
(burial)

Captured in 
carbon filter (but 
not destroyed)

24

Current 
methods
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Our photo - activated reductive defluorination (PRD) 
process destroys PFAS and breaks the cycle of 
capture, disposal and re - release.

Non - toxic Discharge

PFAS in water



How Photo - activated Reductive Defluorination (PRD) 
Works

26
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Recognized  technology

USEPA + Dept. of Defense

AWARD-WINNING CHEMISTRY

Energy 
Efficiency

PFAS 
Destruction



1.25 ppm PFOA Spiked DI Water
Sequential Mineralization
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1.25 ppm PFOA Spiked DI Water
Sequential Mineralization
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Destruction of PFAS in Landfill Leachate
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COMMERCIAL -SCALE 
PFAS DESTRUCTION 
EQUIPMENT



PFASigator Sequencing

3232

Concentrated PFAS solution 
enters and reagents are mixed 

PFAS destruction 
occurs

Treated solution is 
discharged back 
to the waste 
treatment system



PFASigator Monitoring & Control
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.

Å Automatic batch loading & 
discharging

Å Automatic reagent dosing

Å Real- time f luoride  measurement 
confirms PFAS mineralization

Å Remote monitoring & control



PFAS Destruction Considerations

Photo -activated 
Reductive 

Defluorination

Energy use

Safe

Tunable reaction

No toxic byproducts

Automated

At commercial scale

Buy or lease

Owner operated

Electro-
chemical 
Oxidation

Cold Plasma

Super-critical  
Water 

Oxidation
HALT

Sonolysis

Incineration



TECHNOLOGY
APPLICATIONS å CASE 
STUDIES
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Field Pilot Recirculating Process Flow

Separation and 
Concentration

PFAS 
contaminated  
groundwater

System effluent

Destruction Loop
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DPK: Enspired needs to add picture from ECF 
installation
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Field Pilot PFOS Destruction Performance

Separation and 
Concentration

PFAS 
contaminated 
groundwater

System effluent

1,500 ppt PFOS
5,800 GPD

3.6 ppt PFOS
5,800 GPD

380,000 ppt PFOS
12 GPD

990 ppt PFOS
12 GPD

99.7% Destruction
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Fluoride Mass Balance
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Fluorine in 
PFOS

Fluorine in 
PFAS 

Precursors

Fluorine in 
other PFAS

Fluorine - Start: 
 638,847 ppt

Fluorine - End:     
32,517 ppt

Fluorine Decrease:
 606,330 ppt

Fluoride Detected: 
580,600 ppt (97%)

Fluorine/Fluoride Mass 
Balance
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Field Pilot PFOS Destruction Performance

Separation and 
Concentration

PFAS 
contaminated 
groundwater

System effluent

1,500 ppt PFOS
5,800 GPD

3.6 ppt PFOS
5,800 GPD

380,000 ppt PFOS
12 GPD

990 ppt PFOS
12 GPD

99.7% Destruction
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PFASigator Implementation Roadmap

Screening Test Treatability Test Field Pilot Equipment 
Sale/Lease
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