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Light Water (1972) Instructional Sales Film



History

- 50’s: Development 
- Electrochemical fluorination (ECF)

- 60’s: Commercialised

- 1965: US Navy and 3M developed

Aqueous Film-Forming Foam (AFFF)

Fluorosurfactants are used in:

- Textile
- Paints and Coatings
- Fire Fighting Foams 
- Pizza boxes
- Wind jackets
- Teflon: > 1954
- Etc…



Present: more than 4 years

1999: 3M
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Europe is concernedMost used fire fighting foams:

AFFF and AFFF/ATC  (AFFF/AR)

- Film forming foam concentrates were based on PFOS and PFOA

- Amount PFOS substantial higher than PFOA.

- 3M stops  production of  Fluor chemicals (May 2000).

- Many foam concentrates contain fluor surfactants from 3M 

From: 2001

Till 2001

Fluor surfactants  can still  contain PFOA or biodegrate to it.
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• The presence of PFOS and PFOA and their negative impact on the environment  was and is an
engine to develop new types of fire fighting foams

• Medium sized chain length 4-12 Carbon atoms liquids

• Short chain length 1-4 Carbon atoms gaseous

• Long chain lenght (Fluoropolymers) solid

Teflon

Perfluorochemicals

(These fluor-telomers are used in AFFF’s )
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Europe is concerned

2006: PFOA Stewardship Program

EPA program established in cooperation with eight major manufacturers:

1. Commit to achieve a 95% reduction in facility emissions of PFOA, precursor chemicals, and 
related higher homologue chemicals by 2010 (C8 and higher).

1. Commit to working towards the elimination (100%) of these chemicals from emissions and 
products by 2015. 

Only option, to go away from C-8 technology
To change to C-6 technology
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2011:  EU BAN PFOS 
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Europe is concerned

More F-surfactants for same performance New approvals
(products more expensive) 

25 % less fluor poor performance

=

- C8 PFOS  ->  C6 PFHxS  
- C8 PFOA  ->       

- C4 PFBA      (present In AFFF)

- C4 PFBS

Link

C6 PFHxA  (present In AFFF)

C6/ C8 AFFF en AFFF/ATC

C6 – Technology:  13 fluoratoms (C6:2FTS)

C8 - Technology:  17 fluoratoms (C8:2 FTS)
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C8 was already a mixture of C6 products
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http://www.nikwax.com/en-us/aboutus/persistentflurocarbondanger.php


Europe is concerned

Why are  Fluorine containing foams a Problem ?

• More and more scientists have the suspicion that Fluor-chemicals and other, Organohalogens
. (CL,BR en I) have a negative influence on the environment

Unied nation environmental program
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▪ Organo-halogens in Foam 
concentrates

Group Halogen: fluorine, 
chlorine, bromine, jodide and 

astatine

▪ WGK (water hazard class)
▪ BOD (Biological Oxigen Demand) / COD

(Chemical Oxigen Demand) 

- PFC’s (Per-Fluoro Carbons) in soil and drinking water 

Environmental Debate
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Europe is concerned▪ PFC are persistent and found in the polar bear

▪ Not bio-degradable

▪ Toxic profile

Food chain

Fluorochemicals contamination 
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Europe is concerned

Contaminated water and food

Source: linkSource: link
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http://www.environmentalhealthnews.org/ehs/news/2014/sep/pfos-in-waters
http://www.rivertac.org/2011/09/environment-agency-tackling-fire-foam-in-river-wandle/


Europe is concerned

HIGH LEVELS PFC’s – found in ChildrenHIGH LEVELS PFC’s – found in Children

Source: link

12

http://www.timesunion.com/local/article/PFOA-photos-Hoosick-Falls-makes-poignant-plea-on-7975503.php


The world is concerned

Source link13

https://theintercept.com/2016/04/19/teflon-toxin-contamination-has-spread-throughout-the-world


Europe is concerned

• Important players:

• Governments of  the 15 states

• UBA

• VDS

• Watertreatment  companies

Situation Germany
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2013: UBA recommendations

Source: link

▪ If there is a suitable replacement for an AFFF or AFFF/ATC  we recommend to
use such one.

▪ Collect the effluent in case  an AFFF, AFFF/ATC were used.

▪ Don’t use AFFF and AFFF/ATC for training purposes. 

Many water treatment companies don’t accept waste water which contains fluor- chemicals
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https://www.umweltbundesamt.de/publikationen/guide-environmentally-responsible-use-of


NL studies PFOS / PFOA of concern

2011

2014

2016

2016
2014

2017

Source: link 

2013
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http://weblogin.mirg.nl/SiteAssets/Lists/Nieuws/EditForm/presentatie RWS.pdf


Europe is concerned

NEW EU Water Framework Directive

EQS = Environmental Quality Standards
Source: link 17

http://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32013L0039


They expect a general ban of the use of PFC.

/ Expectations

2012: VDS Expectations

Source link: VDS|UBA

https://www.umweltbundesamt.de/sites/default/files/medien/362/dokumente/wilms-vahrenhorst_einsatz_von_schaum_als_loeschmittel.pdf


2010: Fire Baden Wurttemberg - 2017

1.8

VIDEO



We claim your foam concentrate .........

No PFC containing foam will be allowed to use........

2012: The Krefeld Fire



WHAT CAN PFASs DO TO HUMANS ? 



2015: How A Toxic Chemical Changed Bucky Bailey's Life

Source: link

VIDEO

https://theintercept.com/2015/08/11/dupont-chemistry-deception/


2017: USA

2017



Australia Queensland: The Polluters Pay

19/06/2017



First blood results

NL        EU

https://www.bloomberg.com/news/articles/2016-04-11/dutch-
blood-testing-takes-dupont-teflon-safety-scare-to-europe



NL

Fire Department concerned 
due to the use of C8 
Fluorochemicals in foam

20/07/16

15/08/16

10/05/17



Europe is concerned

2011 2012 2014 2016

PFOA 

PFOS

Source: Google Trends

“PFOA & PFOS” trending on Google



WHAT ARE FOAM MANUFACTURERS 
WORKING ON ?



2015: Foam Manufacturers are changing to C6



2016: BAN PROPOSAL PFOA (APFO)

REACh

Germany and Norway propose a restriction on PFOA)

2017: BAN > PFOA  

http://echa.europa.eu/documents/10162/3b6926a2-64cb-4849-b9be-c226b56ae7fe


ARE ALL FLURO CHEMICALS 
OF CONCERN ?



Investigation: Short Cain

Community Rolling Action Plan (CoRAP) List of Substances Source: link 

Perfluorohexane-1-sulphonic acid and its salts (PFHxS)

https://echa.europa.eu/documents/10162/13628/corap_update_2017-2019_en.pdf/6a394595-a4e5-0e10-ec66-eabdc55ce7f6
https://echa.europa.eu/candidate-list-table


Umweltbundesambt The 
Federal Environment 

Agency

CROSS COUNTRY PFAS 
ANALYSIS

ENVIROMENTAL SCIENCE 

FOR THE EUROPEAN 

REFINING INDUSTRY

Cost and benefit 
assessments in the REACH 

restriction dossiers 

PUBLICATIONS

Queensland Foam Policy





Fluorine Free Foam Technology



▪ From 2002 available ( Australia)

Fluorine free fire fighting foams

Organo-halogen free: 

Best definition to be sure that a recommended product contains no Fluor at all.

Contain no: Fluor-telomers (short chains)    
Fluor-polymers (long chains)



Characteristics of Working  With fluorine Free RF Foam

▪ Pseudoplastic

▪ Extinguish properties simular to AFFF and AFFF/ATC

▪ To use with fresh,sea and brackish water

▪ Powder compatible

▪ Good sticking properties

▪ Long draining Time

▪ Usable with all wellknown equipment and proportioner 
systems systems

Sticking

Powder



Difference: AFFF VS Fluor Free RF Foam

AFFF Concentrates RF Concentrates

AQUEOUS FILM FORMATION



Working fluorine Free RF Foam

▪ Easy to expand

▪ Foam bubbles of different sizes

▪ Bigger bubbles collapse to water film with very short life 
time but will spread the smaller one’s fast over the 
surface.

▪ Smaller bubbles have stronger walls and long draintime 
resulting in a very good burnback resistance.

Flammable liquid



Foam Biodegradetion

COMPLETELY 
BIODEGRADED IN   48
DAYS



EQUIPMENT

▪ No expanded equipment

▪ Low expanded equipment

▪ Medium expanded equipment

▪ High expanded equipment

▪ Sprinklers

▪ CAFS



INTERNATIONAL STANDARDS

Available Concentrates:

▪ Hydrocarbons: 1%, 3% & 6%

▪ Idem + Polar solvents: 3x3% & 3x6%

▪ Class A + Biofuels: 3%

Low viscosity:  1% & 3% hydrocarbons)

Approvals:

- EN 1568  part 3 and 4

- ICAO- B  (3% and 6%)

- ICAO- C , RF3 / RF3x6 (@6%)

- UL | FM

`     - IMO
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TESTED



IS 
FLUORINE FREE FOAM 
A NEW TECHNOLOGY ?



A Relativley New Technology

RF6

RF3

RF3X6

RF1 LV

RF3x3

RF3 LV

RF1 S

RF3 MB

2002 2003 2006 2008 2012 2013 2014 2016

15+

2001



WHAT CAN YOU DO WITH 
FOAMS THAT DUE NOT FORM A 

FILM ? 



Test: 330 m2           

Hexane

1300 liter/min

Extinguish Time

ca 40 sec.



HISTORY TRACK RECORD



HAVE FLUORINE FREE FOAMS 
PROVEN THEMSELVES ?



AVIATIONAVIATION2016: TANK FIRE DENMARK | PALM OIL

VIDEO



Thank you for your attention, Questions ?


