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 Aerobic condiƟons ↑ removals

– Nitrifying conditions enhance biodegradation

 Membrane configurations more effective

– High Solid Retention Time promote biodegradation 

Compounds, such as CBZ or DZP, are recalcitrant in biological process



Microfiltration MBR
 Flat sheet (0.45 µm)

Ultrafiltration MBR
 Hollow fiber (0.045 µm)

Lab‐scale reactors

Hydraulic retention time 1 d

Organic loading rate 0.3 g/L d

Nitrogen loading rate 0.03 g/L d

Total suspended solids 2‐5 gVSS/L

OMPs concentration: 1‐20 g/L

PAC addition: 250 mg/L (3 times)

Pure aerobic conditions



ventional parameters

Microfiltration MBR Ultrafiltration MBR

Before PAC 
addition

After PAC 
addition

Before PAC 
addition

After PAC 
addition

NH4 removal (%) 97 98 98 99

D removal (%) 96 97 97 99

tleability High Very high Low High

erability High Very high High Very high

ticle size (µm) 77 88 42 44

Physical biom
ass characteristics

Powder activated carbon (SEM Image)

Norit® W35 (Cabot)



robiological characterization (biomass)

Microfiltration MBR Ultrafiltration MBR

SEM images

First PAC  addition(40X)



robiological characterization (biomass)

Aspidisca lynceus (40X)chesium polypinum (40X) Espirilo (10X)



fect of the membrane configuration

No influence of the membrane configuration in OMPs removal:



fect of PAC addition

SMX: biotransformation



fect of PAC addition
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IBP NPX: biotransformation



fect of PAC addition



fect of PAC addition

E1 EE2 biotransformation



MPs concentration is solid phase 



onclusions

ganic matter degradation and nitrification above 95% were 
hieved in both MBRs. 

operties of the sludge enhanced after PAC addition.

luence of the type of membrane only on the removal of DCF 
d ROX.

gh removal efficiency achieved for the whole set of compounds 
th periodical PAC addition

Sorption onto PAC Biotransformation
NPX, IBP, SMX, E1, EE2 ‐ ++

CBZ, DCF ++ ‐
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