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Integrated solution to enhance the CECs adsorption 

Metallic particlesCarbon



Prototype preparation

Laboratory set up for adsorbent capsules preparation  

Diameter = 4.61 ± 0.09 mm

Weight = 57.6 ± 1.59 mg

Density = 0.46 ± 0.02  g/mL

Capsules formation

5 L of polymeric solution

1.9 L of capsules
Polymeric solution - 5L

(1.95% Alginate, 

0.49% AC, 2.5% 

metallic particles)

Mechanical 

agitation

Pump

Tube - Ø 7 mm 

Coagulation bath - 50L 

(2% CaCl2 solution), 

24 h under magnetic 

stirring (100 rpm)

73 cm 



Prototype preparation

Scaled-up system for adsorbent capsules production 



Prototype preparation

Magnetic properties of prepared capsules  



Evaluation of adsorbent efficiency for CECs removal

Model solution of PFAS

❑ Nonafluorobutane-1-sulfonic acid

❑ Perfluorooctanoic acid

❑ Perfluoroheptanoic acid  

PFAS 
adsorption

❑ 50 mL of capsules (≈320 capsules)

❑ 100 mL of PFAs solution (50 mg/L)

❑ 25 ºC, magnetic stirring for 1h

PFAs analysis by HPLC/MS

Adsorption capacity: 

11.7 ± 1.6 mg/ Lcaps

Adsorption capacity: 

18.9 ± 1.8 mg/Lcaps

Adsorption capacity: 

21.8 ± 2.3 mg/Lcaps

Drinking Water Directive (EU) 2020/2184: ➢ Sum of 20 Specific PFAS: max 0.1 µg/L (0.0001 mg/L)  

➢ Total PFAS: max 0.5 µg/L (0.0005 mg/L)
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