
ENSOr

Pilot and full-scale treatment of
PFAS-contaminated ground water by 
means of different types of (innovative) adsorbents

Tiza Spit, Witteveen &Bos, Process engineer wastewater



PFAS removal in Doetinchem
Ground water treatment
Tiza Spit & Ruben Oost

14-3-2024



Programme

15

1. Background Doetinchem

2. Pilot Voltastraat:

1. Adsorbents

2. Research set-up

3. Results

3. Full-scale Iseldoks

4. Conclusion

Doetinchem



1. Background Voltatraat

16

˗ Rutgers Milieu BV, fire extinguisher recycling

˗ Aqueous Film Forming Foam (AFFF)

˗ 1300 IBC’s in 10 years
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2.1 Adsorbents 
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Single useCapacityProducer

X+NoritActivated carbon

++CyclopureDEXSORB

X+++CetcoFLUOROSORB

X++ViritecZVZ-22



2.2 Research set-up Voltastraat
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˗ Difference in medium capacity

˗ 3 phases of 3 weeks

˗ Each phase a different extraction location

with a higher PFAS concentration



2.2 Incoming concentrations per phase
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Phase C (high)Phase B (medium)Phase A (low)UnitPFAS

3100719123ng/lPFOA total

57002500580ng/lPFOS total

342507076247ng/l6:2 FTS

275041959ng/lPFBA

45001886178ng/lPFPeA

130002143168ng/lPFHxA

265054975ng/lPFHpA

1721ng/lPFNA

155361ng/l4:2 FTS



2.3 Results PFAS-concentrations
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3.1 Background Iseldoks
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- Former fire station contaminated groundwater with PFAS

- Construction site  groundwater drainage from construction pits

- PFAS removal from drainage water before discharge in river



3.2 Project dimensions
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DOK1 (ongoing)DOK5DOK2

5 months5 months2 weeksDrainage duration

24010050Drainage flow (m3/h)

10010050Treatment flow (m3/h)



3.3 Treatment set-up
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3.4 Incoming concentrations (DOK5)
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MaxAverageMinUnitPFAS

13832,94,5ng/lPFOA total

840173,76,3ng/lPFOS total

44076,11,3ng/l6:2 FTS

7321,54,8ng/lPFBA

38073,72ng/lPFPeA

25052,22,5ng/lPFHxA

7117,71,6ng/lPFHpA

2,4-<0,50ng/lPFNA

<2,8-<0,50ng/l4:2 FTS

219444824ng/lTotal*



3.5 Results
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˗ Activated carbon filtration has 

proven to be suitable for the 

removal of PFAS 

˗ Breakthrough of short chain 

PFAS up to 3 times faster than 

long chain PFAS  



4. Conclusions
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1. Successful removal of PFAS with different types of adsorbents

2. Short chain PFAS removal is limited

3. Combination of different adsorbents could be cost efficient

4. Technique and material selection depends on project specifications



Questions?
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Ruben Oost

Ruben.Oost@witteveenbos.com

Tiza Spit

Tiza.Spit@witteveenbos.com



www.witteveenbos.com


