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SAFF –Surface Active Foam Fractionation



• Precursors 
Species of perflourinated substances and polymers that becomes e.g. PFBA, PFOA when  
oxidized

• Short chains– more soluble, harder to catch
• PFCAs with 7 or less carbon atoms, or 6 or less perflourinated carbon atoms
• PFSAs with 5 or less less carbon atoms, or 5 or less perflourinated carbon atoms

• Long chains – Less soluble, easier to catch
• S.k. PFCAs with 7 or more carbon atoms, or 8 or more perflourinated carbon atoms
• S.k. PFSAs, with 6 or more carbon atoms, or 6 or more perflourinated carbon atoms

•

PFAS  - So many, So similar, yet so different

Quick repeat of the nature of PFAS molecules



PFAS –Quick repeatof the nature of PFAS 
molecules

Perflourinated substances has:

Hydrophilic head – Head loves water

Hydrophobic tail – Tail hates water

➔ The bubble becomes the perfect environment



SAFF –Surface Active Foam Fractionation

➔ SAFF uses the air bubbles physiochemistry as the 
perfect environment for PFAS to get them out of 

solution and into a removable foam

How its done:

• Let bubbels bubbel in a column

• Use the expansion of the volume by the bubbles to 
overflow a chamber - as well as help out with a last 
”push at the end”

• Release the treated water !

• Concentrate the foam in a second step

• Concentrate the ”foamed foam” in a third step



SAFF –Surface Active Foam Fractionation



SAFF –Surface Active Foam Fractionation

Primary Fractionation: 10 x concentrationen



SAFF –Surface Active Foam Fractionation

Secondary Fractionation: Tertiery Fractionation:

1 500 x concentrationen 50 – 200 x Concentration

Total concentration increase: 500 - 200 000 x concentration



SAFF –Surface Active Foam Fractionation

3-4 min

3-4 min

10-12 min



SAFF Ref Project (full scale): Oakey

Results Oakey, Australia

➢ 2 years of operation

➢ 50 000 m3 treated GW

➢ Target: 70 ng/l
➢ PFOS
➢ PFOA
➢ PFHxS

➢ No exceedence in 2 years
➢ 10 liter of PFAS conc (waste)



SAFF Ref Project (full scale): Oakey



SAFF Ref Project (full scale): Oakey



OPEC Systems Prediction model GW (?)

PFAS Removal %

PFBA 21%

PFPeA 24%

PFHxA 20%

PFHpA 67%

PFOA 100%

PFNA 100%

PFDA 100%

PFBS 22%

PFHxS 99%

PFOS 100%

6:2 FTS 100%

SAFF Ref Project (full scale): Oakey



miniSAFF–Bench scale testing unit



IVL test  for  Avfall Sverige Rapport 2021:02
FoamFractionation(leachate and municipal waste water

Leachate from 5 landfills testedby IVL and Envytech

miniSAFF–Bench scale testing unit



Private industrial site
Run off water. 

Lots of ”secret ingredients” from industry processes, ”Medium” PFAS levels

miniSAFF–Bench scale testing unit



Private Industrial Site
Waste water – Before MBBR

Low in susp. Particles, high in DOC. Low pH. Low in PFAS

miniSAFF–Bench scale testing unit



Private Industrial Site
Waste water – After MBBR

High in susp. sarticles, low in DOC. Averge pH. Low in PFAS

miniSAFF–Bench scale testing unit



Private Industrial Site
Ground water

Low in susp. particles, DOC & TOC. High in PFAS

miniSAFF–Bench scale testing unit



OPEC Systems Prediction model GW ALL waters

PFAS Removal %

PFBA 21%

PFPeA 24%

PFHxA 20%

PFHpA 67%

PFOA 100%

PFNA 100%

PFDA 100%

PFBS 22%

PFHxS 99%

PFOS 100%

6:2 FTS 100%

SAFF Ref Project (full scale): Oakey



Welcome to Telge Återvinning



Telge Återvinning –Site specifics

Summary of concentrations for organic and inorganic 
contaminants and  biological and chemical parameters



Algae Analyze results

Telge Återvinning –Site specifics

The sample contained a large number of very 

irregular, yellow and green coloured

conglomerate of particles. The conglomerate 

seemed to be made up from a gelatinous 

mass with a larg amount of very fine particles. 

No distinct organisms could be identified in 

these conglomerats.

The sample also contained one cell 

zooflagellates (protozoans)which are common 

in environments with a vast amount of easily 

digested, organic material. One example of a 

zooflagellate that was commonly found in the 

sample was Bodo sp

Report by Pelagia Nature & Environment AB



Data summary for concentrations of PFOA, PFOS, TOC, DOC 
and suspended particles 
May to September 2019

Telge Återvinning –Site specifics

Verdict: Scary, really comlex ”water” with a large

amount of challenges for traditional treatment

methods, but not for SAFF. Lets do it!  



Telge Återvinning –Bench scale test

Results from test with miniSAFF



Treatment with activated
carbon due to Covid-19

• Automized chemical dosge of 
special algae flocculant and 
precipitation

• Two step mixertank

• Lamella clarifier HB40R

• 38 m3 sedimentation tank

• 1500 kg (3 m3) activated carbon
as ”biofilter” (Filtrasorb 400) 

• 1500 kg (3 m3) activated carbon
for PFAS removal (filtrasorb 400) 

• Time before breakthrough:
4 days of <10 m3/h

Telge Återvinning –Site specifics



Telge Återvinning –The Arrival



Comparison of results from miniSAFF and Full scale SAFF40

Telge Återvinning –Results



Diving into the concentrations

Telge Återvinning –Results



SAFF –Swedavia Trial

Treatment of PFAS contaminated water from a collection dam within the ​​Arlanda 

Airport with SAFF40 (full scale).

The experiment was performed on a total of 40 m3 of water. The purpose of the 

experiment was to evaluate the effect of SAFF technology on current water.



SAFF –Swedavia Trial



SAFF –Summery of system capabilities
Benefits

The system is robust - works without reduced effectiveness regardless if  water contains large 

amounts of suspended material, contaminants of various kinds and / or biological substances

Works regardless of concentrations - high concentrations no problem, only advantage

Works better in colder water and is not pH sensitive.

Minimal need for pre-treatment system

Proven / about to be confirmed to work for microplastics

Possibility: Removes all substances with a Langmuir constant >1x10-6. Includes 
pharmaceuticals, nonylophenol and we are investigating what else!

Limitations
Works > 99,9% on PFAS with carbon chains longer than C6 (eg PFOS, PFOA, PFHxS, 6: 2)

Works 25-50% on PFAS with carbon chains shorter than C6 (eg PFBA, PFPeA, PFHxA

Remaining short PFAS can be polished using ion exchangers. SAFF minimizes the amount of ion 

exchanger needed, increases the surface area for shorter chain PFAS



Telge Återvinning –Results

Wonderful results! 

But how much does it cost ?

Installation: 40 h service technician. Included in rental at long time hire.

Electricity: 0,7 kwh / m3 treated

Service: 8h service technician per month

Waste < 3 m3 / year at flows of < 20 m3/h (4500 SEK/m3 @SAKAB exkl. transport

(from leachate):

Possibility! No waste – ”Closed loop” possibility within 6-12 months. Cooperations with

destruction technology producers on its way


