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Questionsaddressedin thisstudy:

-How sludge characteristicsmay affect pressure-
drivenelectro-dewatering?
anaerobicallyvsaerobicallystabilizedsludge

-Iselectro-dewateringenergyefficient?

AIM
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Mahmoud et al., 2010, Wat. 
Res. 44 (8), 2381, modif.
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ELECTRO-OSMOSIS DEWATERING OF SLUDGE
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STATIC PISTON

ς Cylindrical glass vessel (h=176 mm, Ø=80 mm)
ς Cooling water-jacket
ς Compressed air system (1-4.5 bar)
ς Double effect cylinder (200 mm stroke) SMC-CP96 

ς DC power supply (30 V-5 A)
ς Anode: DSA ςTi MMO
ς Cathode: stainless steel mesh (AISI 304)
ς Cloth: PTT (polytrimethyleneterephthalate)

LAB-SCALE DEVICE



5Roberto CANZIANI 5/14

Sludge Stabilisation
Mech. 

dewatering
DS [%] VS/DS [%]

Conductivity 

[mS/cm]

A Anaerobic Centrifuge 27 60 5.0

B Aerobic Filter press 27 69 1.1

C
Aerobic Beltpress

17 70 1.7

D 16 75 1.0

Twosteps:

- filtration + compression,tP = 5 min;
-electricfield at 10ς15ς20V/cm,p = 300kPa= constant

EXPERIMENTAL CONDITIONS

1 cm-thicksludgesample(35 - 45g of wet sludge);
sludgeC: from conventionalactivatedsludge; sludgeDfrom MBR

SLUDGE SAMPLES
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ÅAnaerobic sludge 

ÅLow volatile to dry solids ratio (VS/DS)

ÅResult: from 27% up to 45% DS at 300 Wh per kg water removed

First results

—10 V/cm          —15 V/cm          —20 V/cm

tTOT=5+25 min tTOT=5+20 min tTOT=5+15 min



7Roberto CANZIANI 7/14

ÅAerobically digested sludge VS/DS = 69% 

ÅResult: from 27 to 36% at 300 Wh/kg water removed

ÅNeedof longertimesόолΩ insteadƻŦ мрΩύ ŀƴŘ ŜȄǘǊŀ energy(500 
Wh/kg water) to reach43%

ELECTRO-DEWATERING RESULTS –sample B

—10 V/cm          —15 V/cm          —20 V/cm

tTOT=5+42 min tTOT=5+30 min tTOT=5+30 min
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ÅAerobically stabilized sludge 

ÅBelt pressed with low initial %DS (16 and 17%)

ÅɲDS (@15 V/cm) = 10.8-14.1% 

ÅFinal DS: 25 to 30% with less than 100 Wh/kg water removed

ELECTRO-DEWATERING RESULTS –samplesC & D

—15 V/cm               —15 V/cm              
tTOT=5+15 min           tTOT=5+15 min           

—15 V/cm               —15 V/cm              
tTOT=5+15 min           tTOT=5+15 min           



9Roberto CANZIANI 9/14

-high initial %DS = low free water, high intracellular and
boundwater,whichneedsenergyto beremoved

-highVS/DS= highorganics= whichcontaina highamountof
boundwater = highenergyto beremoved.

ba

ENERGY CONSUMPTION
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- EDWallowsto get DSvaluesup to 45%.

- Final%DSincreasesat increasingEpotential.

- EDWof anaerobicallydigestedsludgeis moreefficient than on aerobically
stabilisedsludgeat equalinitial DSandVS/DSratio.

- 10 to 15 V/cm seems the best compromisebetween DSf and energy
consumption.

- Sludgedisposalat 40% dry matter instead of 25% means a total mass
reductionby a factor of 1.6 and the lower disposalcostswidelycompensate
the costof energyfor the electro-osmoticdewatering.

- Electro-dewateredsludgeat 40%DScan self-sustaincombustionat 850 °C
for incineration,avoidinga thermaldryingstep,whichwouldconsumemore
energy.

CONCLUSIONS
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Lab-scalecriticalpoints:
ς Formationof a dry cakecloseto the anode
Ą rotating pistonto mix the dryingcake

LAB-SCALE with ROTATING PISTON

FUTURE WORK
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PatentWO 2011/161568 A1
(Stradi et al., 2011)

PatentStradi et al. (EDW rotary press)

ς Continuousfeed of sludgeis not
possible Ą prototype under
construction
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Thank you for your 
attention
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