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- Applications of ultrasound
- Intensification of anaerobic digestion
- Full scale at Bamberg STP, Germany

« Conclusion
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(energy converter)

The Sonotrode (or horn), which
transmits the ultrasonic energy to the
medium.
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High-energy ultrasound module
Prototype 2001
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bacteria h inert particle , extra-cellular polymer

Sonication of activated sludge
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untreated US energy 2,4 Wh/I US energy 9,8 Wh/I
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Adsorbed matter

Microcolony

Filamentous
bacterium

Organic fiber

Extracellular
polymeric substances
(EPS) and single
bacteria

Nielsen, Per Halkjaer (2002). Activated Sludge - the floc. Encyclopedia of environmental microbiology
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Extracellular polymeric {2 |
substances (EPS) ,EE:: Humics (20-30%)
(40-60%) 8 || Polysaccharides (10-20%)
Fibers, other organic [ Nucleic acids (2-5%)
material (10-30%) | Other, lipids, .., (5-10%)
Cell biomass (10-20%)E: EPS
Total organic matter
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Brisbane, September 23-27, 2007 0 %\

Ui T iR AVVAVV =5

WVASSER & UMWELT TECHNOLOGIEN GMBl—y




Activated sludge STP Seevetal
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y =0,1619x + 1,0487
R? = 0,4997
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Biological Process

Disintegration |<— Digestion
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Disintegration

Return biomass Waste biomass

 Anaerobic Digestion Improvement

» Combatting filamentous bacteria
« Reduction of waste activated sludge biomass production
« Better performance of the denitirification process
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Digester 3

HRT =8 d HRT =16d
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3 digesters with 18 d digestion time
42% average VS degradation

Desired Goal:

Achieve a minimum of 45% VS degradation
« Option 1: new 3,000 m3 digester

« Option 2: application of US to increase digester
performance
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Power supply 5 kW

...... * No. of oscillators 5
converter y Frequency 20 kHz
uﬁrasound * IntenSity 25-50 W/cm?
sonotrode
il - Sonication time 67 s
* Energy consumed 2.6 kWh/m?
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Sonicated TWAS - - 900* 1,591
Mixed sludge 3,764 3,823 4,506 4,574
VS digested 944 1,088 1,285 1,586
VS digested (%) 34.0 40.7 38.0 45.0
HRT D 1+2 (5000m3) (d) 14.7 13.9 15.3 15.5
HRT D 1+2+3 (7000m3) (d) 20.6 19.4 21.4 21.7
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Mixed Sludge (10° kg/a)
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VS digested (%)
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@ mixed sludge feed A VS digested
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biogas production 103(m3la)
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2006
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2005 2006
1,756 1,952
Biogas  (m3/kgVs,) 0.57 0.58 0.52 0.55
Biogas (mY/kgVs,,) 1.66 1.42 1.37 1.23
Biogas (m3/m=*d) 0.61 0.60 0.69 0.76
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a) Investment: 220,000€ (10a)
32,000 €/a

b) Operation:
power (2.6 kWh/m3)
new sonotrodes (15,000h)
maintenance (1h/week)
10,106 €/a

Total 42,106 €

a) Reduction sludge disposal costs
371,250 kg DS/a - 0.10€/kg DS =

37,125 €/a

b) Increase of methane production
259,875 m3/a — 2,598,750kWh/a,
40% efficiency CHP , 0.079€/kWhg

— 83,160 €/a

Total 120,285 €
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— intensification of the anaerobic process

» Acoustic disintegration of waste activated sludge can be
an economic process regarding the benefits gained at
output level by more biogas and less digested sludge

- Reliable ultrasound equipment is available for sludge
disintegration and intensification of anaerobic digestion
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