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1. PFAS, prevalence, persistence and 

transport

2. Supercritical water oxidation 101

3. SCWO destruction efficiency of PFAS 

in various mediums
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• Family of forever chemicals
o # of compounds (4k to 17k)

o PFOA, PFOS, GenX, TEFLON…

o Aqueous Film Forming Foam 
(AFFF)

• Persistent

• Toxic
o ECD 

o Carcinogenic 

• Bioaccumulative
o It’s in all our blood 

(Source: TIME)
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PFAS – Prevalence & persistence

https://time.com/6281242/pfas-forever-chemicals-home-beauty-body-products/


(Source: TIME)
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PFAS – Transport

https://time.com/6281242/pfas-forever-chemicals-home-beauty-body-products/


SCWO 101



2011-2018

Bill & Melinda Gates 
Foundation 

Developed at Duke 
University

374Water formed, Duke 
technology spinout

Merrell Bros becomes 
development and 
manufacturing partner

374 Water goes public 
through merger with 
PowerVerde Inc

Company listed on 
Nasdaq (Ticker: SCWO)

OC Sanitation District 
Contract

Company joins Russell 3000®

Army, Navy, Air Force and 
OSD/DIU Contracts

Orlando, FL and St. Cloud, MN 
Contracts

2024

Leadership team expansion

SCWO identified as an emerging technology in EPA's 2024 
Interim PFAS Destruction Guidance

Industrial market segment planned expansion

Deployment at Orlando, FL

2021 2022 2023
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History of innovation



Phases of water – including “supercritical”

Page 6

374oC + 221 bar

100oC + 1 bar0oC + 1 bar

Temperature

P
re

ss
u

re

Supercritical

Solid Liquid Gas



Select properties of supercritical water
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Source: Public Domain, enviro.wiki (log scale)
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●Gases (e.g., O2) are highly soluble

● Inorganic salts precipitate

●Organic compounds readily 
dissolve and dissociate, aided by 
radicals

Note: organic compounds contain carbon, inorganics do not
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How supercritical water oxidation works

Air (O2)

Waste

>374oC
>221 bars
2.5 MJ/kg
<1 min

Solids       
(minerals & salts)

Liquid 
(H2O)

Gases (N2 , CO2, O2)
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What’s happening during SCWO

2 CF3(CF2)6COOH + 7 O2 + 
sludge/biosolids H2O + 31 CO2 + Fluoride salt (releases 11,827 kJ/mol)

1 ton of sludge + 1 ton air H2O + CO2 + minerals (releases 11,000 kJ/mol*)

PFOA in sludge/biosolids (15% DS)

Sludge/biosolids (15% DS)

* Assuming 50 g/mol for sludge
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2013

• Duke University in Durham, NC built first air-based SCWO 
system

• AS1 was capable of processing 1 wet ton per day

• Nearly 190 different wastes processed over ~10 years 

2022

• First commercial scale unit built in Kokomo, IN

• AS6 designed to process up to 6 wet tons of waste per day

2024 - Present

• AS6 unit deployed at the City of Orlando, FL

374Water’s AirSCWO Design Journey
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• Uses a safer (air), cheaper oxidant (free!)

• Implements a new reactor shape to prevent plugging

• Made of an enhanced material that prevents corrosion

• Is intentionally designed to process both liquid and solid wastes

374Water’s AirSCWO is the “3rd Gen SCWO” 



Results – DRE at various scale
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>99.9% PFAS 
elimination 

○ 99.99% elimination of 
PFOS

○ 99.95% elimination of 
PFOA

*Is the sum of PFAS in all outputs (distilled water, water + minerals + air 
emissions)
PFCA = Perfluoroalkyl carboxylic acid
PFSA = Perfluorosulfonic acid
1 ng/kg = 1 ppt

Parameter Input (ng/kg)* Output (ng/kg)* % DRE*

Total PFCA 104,550 431.04 99.59%

Total PFSA 141,201 8.04 99.99%

Precursors 216,450 35.57 99.98%

Short chain (C<6) 115,951 379.30 99.67%

TOTAL 462,201 474.65 99.90%

Results from prototype (Duke/Gates)
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Results from full-scale – AFFF (Diluted)

• Influent diluted AFFF PFAS (1633) 
concentrations > 2,329,000 ng/L

• Average effluent PFAS (1633) 
concentrations was 72 ng/L

• Destruction and Removal 
Efficiency

o 99.88% was reported when 
method detection limit (MDL) 
values were used for effluent 
samples reported as non-detect
o MDL’s for terminal compounds 

ranged from 1 to 5 ng/L
o MDL’s for precursors ranged from 1 

to 25 ng/L

o 99.99% when actual values used
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Results from full-scale – Spent GAC 

• Influent GAC slurry PFAS (1633) 
concentrations > 456,000 ng/L

• Average effluent PFAS (1633) 
concentrations was 58 ng/L

• Destruction and Removal 
Efficiency

o 99.84% was reported when 
method detection limit (MDL) 
values were used for effluent 
samples reported as non-detect
o MDL’s for terminal compounds 

ranged from 0.54 to 2.18 ng/L
o MDL’s for precursors ranged from 

0.54 to 13.6 ng/L

o 99.99% when actual values used
o Non-detect level of TFA’s 
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Results from full-scale – Spent IX

• Influent IX slurry PFAS (1633) 
concentrations > 160,000 ng/L

• Average effluent PFAS (1633) 
concentrations was 99.9 ng/L

• Destruction and Removal 
Efficiency

o 99.93% was reported when method 
detection limit (MDL) values were 
used for effluent samples reported 
as non-detect
o MDL’s for terminal compounds 

ranged from 0.54 to 2.18 ng/L
o MDL’s for precursors ranged from 

0.54 to 13.6 ng/L

o 99.98% when actual values used
o Non-detect level of TFA’s
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Results from full-scale – Foamate (Landfill)

• Influent Foamate PFAS (1633) 
concentrations of > 358,000 ng/L

• Average effluent PFAS (1633) 
concentrations was 28 ng/L

• Destruction and Removal 
Efficiency

o 99.94% was reported when 
method detection limit (MDL) 
values were used for effluent 
samples reported as non-detect
o MDL’s for terminal compounds 

ranged from 0.54 to 4.9 ng/L
o MDL’s for precursors ranged from 

0.54 to 13.6 ng/L

o 99.95% when actual values used
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Results from full-scale – Dewatered Sludge

• Influent Sludge PFAS (Modified 
1633) concentrations > 2,300 ng/L

• Average effluent PFAS (Modified 
1633) concentrations was 7.55 ng/L

• Destruction and Removal Efficiency

o 99.67% was reported when method 
detection limit (MDL) values were 
used for effluent samples reported 
as non-detect
o MDL’s for terminal compounds 

ranged from 1 to 5 ng/L
o MDL’s for precursors ranged from 1 

to 25 ng/L

o 99.91% when actual values used
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Waste​ PFAS / Active                                       
Ingredient In​ (ng/L)

PFAS / Active                 
Ingredient Out​ (ng/L) DRE (%)​

Active Pharmaceutical Ingredient - Acetaminophen 10,000,000 0.6 99.999%

Active Pharmaceutical Ingredient – Ibuprofen 10,000,000 0.9 99.999%

Active Pharmaceutical Ingredient - Triclosan 100 0.1 99.900%

Foamate - Contaminated Industrial Waste - PFAS 1,904,763 non-detect* 99.999%

Foamate - Landfill Leachate – PFAS 4,906,128 1.95 99.999%

Landfill Leachate – PFAS 517,800 3,441 99.335%

Light non-aqueous phase liquids (LNAPL) – PFAS 66.8 non-detect* 99.999%

Lithium-ion Battery Waste (HQ-115) - PFAS 1,000,000,000 110 99.999%

* Lowest DRE values shown, using MDL’s when effluent samples return non-detect.

Results from lab-scale – CEC Destruction
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AirSCWO Inputs and Outputs
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• Build and test larger AirSCWO systems​
• Test additional wastes & contaminants​
• Gather more data on air emissions & mineral 

recovery​

Next Steps



Nasdaq: SCWO 

Visit 374Water.com or contact 

Naomi Senehi, M.S. / ns@374water.com
David Garb / dg@374water.com
Sudhakar (Sunny) Viswanathan, M.S. / sv@374water.com

THANK YOU
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Many thanks to:

Bill & Melinda Gates Foundation, 
Duke University, US EPA, FL DEP, 
The City of Orlando, OC San, & all at 
374Water, who each have uniquely 
contributed to get this technology 
off the ground


