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Questionsaddressedn this study.

- How sludge characteristicsmay affect pressure
drivenelectrodewatering?
anaerobicallyvsaerobicallystabilizedsludge

- Iselectrodewateringenergyefficient?
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ELECTROSMOSIS DEWATERING OF SLUDGE

4 Pressure

‘ ‘Bound water .

Solids

Free water

+ . -
Ps Cation ion

o~ Anion ion

~ Filter medium

T
- 1
R EMNENERS

Initial suspended solids

++ Anode + +

-------

- - Cathode --

Electrophoresis
- - -0

v T

Mechanical dewatering

+ + Anode + +

.......

4 Pressure

2H,0 - 4H" +0,

uuuuuuuuuuuuuuuuuuu

- - Cathode - -

Electro-Dewatering

2H,0+2¢ — H,

T+4e

(g)

[I-I 4 ] increases

pH decreases

[H ‘ ] decreases

pH increases

 +20H

electrochemical reactions

++ Anode + +

.......

Electro-osmosis
Qo
Qo

——00

POLITECNICO MILANO 1863

- - Cathode - -

Electromigration

Mahmoud et al., 2010/Vat.
Res. 44 (8), 238Modif.

Roberto CANZIANI

3/14




LABSCALE DEVICE

¢ Cylindrical glass vessel (h=176 mm, =80 mm)¢ DC power supply (30-Y A)

¢ Cooling watefjacket ¢ Anode: DSA Ti MMO

¢ Compressed air system415 bar) ¢ Cathode: stainless steel mesh (AISI 304)
C

Double effect cylinder (200 mm stroke) SBIRO6 ¢ Cloth: PTT (polytrimethyleneterephthalate’

STATIC PISTON
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SLUDGE SAMPLES

L Mech. Conductivity
0) 0
Sludge Stabilisation dewatering DS [%] VS/DS [%)] (ms/cm]
A Anaerobic  Centrifuge 27 60 5.0
B Aerobic Filter press 27 69 1.1
17 70 1.7
————  Aerobic Beltpress
D 16 75 1.0

1 cmthick sludgesample(35 - 45 g of wet sludge)
sludgeC from conventionalctivatedsludge sludgeD from MBR

EXPERIMENTAL CONDITIONS
Twosteps

- filtration + compressiont, =5 min;
- electricfieldat 10¢ 15¢ 20V/cm, p =300kPa=constant
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First results

A Anaerobic sludge
A Low volatile to dry solids ratiyS/DS)
A Resuit from 27% up to 45% DS at 300 Wh per kg water remove

—
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ELECTROEWATERING RESUL$&mple B

A Aerobically digested sludge VS/DS = 69%
A Resuilt from 27 to 36%t 300 Wh/kg wateremoved

A Needof longertimeso oins@ad2 ¥ M p QU enkergy@00S E |
Wh/kg water) toreach43%
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ELECTROEWATERING RESUL$&MplesC & D

A Aerobically stabilized sludge

A Belt pressed with low initial %DS (16 and 17%)

A nDS (@15 V/cm) = 10181.1%

A Final DS: 25 to 30% with less than Y@@'kg water removed
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ENERGY CONSUMPTION
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- high initial DS = low free water, high intracellular and
boundwater, whichneedsenergyto beremoved

- highVS/DS=high organics=which containa highamount of
boundwater =highenergyto be removed
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CONCLUSIONS

- EDWallowsto get DSvaluesupto 45%
- Final¥dDSincreasest increasinge potential.

- EDWof anaerobicallydigestedsludgeis more efficientthan on aerobically
stabilisedsludgeat equalinitial DSand VS/D3atio.

- 10 to 15 V/cm seemsthe best compromise between DS and energy
consumption

- Sludgedisposalat 40% dry matter instead of 25% meansa total mass
reductionby a factor of 1.6 and the lower disposalcostswidely compensate
the costof energyfor the electrcosmoticdewatering

- Electredewateredsludgeat 40% DScan seltsustaincombustionat 850 °C
for incineration,avoidinga thermal drying step,whichwould consumeamore
energy
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FUTURE WORK

Lab-scalecritical points
¢ Formationof a dry cakecloseto the anode
A rotating pistonto mixthe dryingcake

LABSCALE with ROTATING PISTON
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PatentStradi et al. (EDW rotary press)

¢ Continuoudeed of sludgeis not
possible 4 prototype under
construction

PatentWO 2011/161568 .,
(Stradi et al., 2011)
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Thank you for your
attention
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