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WP21 - 35868: DemoPerformers:
PI: Sumaer Kamboj Ph.D.
Co-PI: William Gunter
Research Technician: Mark Gaugenmaier
Technology Focus
Development of PFAS-free firefighting foam (PFFF) to 
replace toxic and bio-persistent PFAS containing 
Aqueous Film Forming Foam. (AFFF) for use on DoD 
bases and by the FAA
Research Objectives
Evaluate the effectiveness of fluorine-free 
firefighting (F3) foam formulations produced by 
ADA Technologies to develop a product that 
meets the updated MIL-SPEC standards for 
Class B firefighting foam.
Technology Transition
• Validate ADA formulations in extreme conditions.
• Deployment in larger scale equipment
Results (Top performing formulation)
• Extinguishment Time: 13.8 sec @ 0.32 GPM/sqft
• 25% Burnback Time : 112 sec
• Expansion Ratio : 4.43
• Surface Tension : 22.5 dyne/cm
• Viscosity : 334 cp 2



Key Points
• Lower surface tension has diminishing returns on reducing 

extinguishment, but is directly proportional to improved burnback 
resistance.

• Film formation may still be possible even with negative spreading 
coefficient.

• Delivery method is essential in determining extinguishment.

3



Project Team
PI: Sumaer Kamboj, Formulations Chemist at ADA Technologies
PhD: Quantitative Biosciences and Engineering, Colorado School of Mines, August 2021
B.S. Major - Chemical and Bio-Chemical Engineering, Colorado School of Mines, August 2019

Co-PI: William Gunter, Technology Transition Manager at ADA 
Technologies

Co-Performer: John Farley, Researcher at Naval Research Lab
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Technical Objective

● Evaluate ADA formulations performance to meet MIL-
SPEC.

● Characterize formulation’s non-extinguishment qualities:
• Expansion Ratio 
• Surface Tension
• Viscosity
• Drainage Time
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Oct 2024 
Cannot use 
PFAS AFFF

Oct 2023 
Cannot 

purchase 
PFAS AFFF

Jan 2023 
New 

MILSPEC

2,500,000 gallonsIn ServiceDoD Inventory of 
Foam Concentrate 500,000 gallonsReserve Stock



Technical Approach
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Surface Tension
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Expansion and Drainage
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Delivery System (1 ft2 pan)
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Delivery System (5 ft2 pan)
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Pressurized 
nitrogen

Pressurized 
nitrogen

Surfactant 
mixture from 
tank



Delivery System (12.5 ft2 pan)
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Base formulation Components

● AGA – Alkylglucose Amdie

● OSS – Organosiloxane Surfactant

● APG – Alkylpolyglucoside
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APGOSSAGA

Non-ionic



Formulation List

APGOSSAGA
20%40%40%Formulation A

10%60%30%Formulation B

10%60%30%Formulation C (pH 7)

37.5%42.9%21.4%Formulation D (pH 7)
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Results (Extinguishment)

14



Results (12.5 ft2 pan) 

15

0

2

4

6

8

10

12

14

16

18

A B C D

Ex
tin

gu
ish

m
en

t T
im

e 
(s
ec
)

Formulation



Results (Burnback)

16



Results (12.5 ft2 pan) 
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Results (Surface Tension)
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Results (Spreadability)
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SpreadabilityFormulation
-7.8 ± 1.9A
-4.3 ± 1.3B
-4.8 ± 0.8C
-7.5 ± 1.5D



Results (Viscosity)
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Results (Drainage Time)
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Key Points
• Lower surface tension has diminishing returns on reducing 

extinguishment, but is directly proportional to improved burnback 
resistance.

• Film formation may still be possible even with negative spreading 
coefficient

• Delivery method is essential in determining extinguishment
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DrainageViscosityExpansionSpreadabilityBurnbackExtinguishmentFormulation

[sec][cp][ratio][dyne/cm][sec][sec][name]

1082734.2-7.86615.5A
981794.1-4.310214.3B

1321774.05-4.812714.3C
1603344.43-7.511213.8D



NRL Testing
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Extinguishment: 61 sec
25% Burnback: 6:08 min:sec
Expansion Ratio: 4.2 n/a
25% Drain Time 7:31 min:sec

Data from NRL



Results: Film formation
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Remaining Unknowns
● Operational Conditions
● Aged Concentrate

● Large Scale Validation
● Production Scale-up
● Market Identification
● System Integration

● Corrosion Testing
● Formulation Compatibility
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