ADVANTAGES

Increase in biogas yield
Improved anaerobic decomposition
Improvement of sedimentation behavior due to degassing and flake
disintegration
Improvement of C/N-ratio for denitrification
Improvement of surplus sludge thickening
Improved digestion and dewaterability
Reduction of the amount of flocculants
Lower disposal costs due to reduction of residual sludge after
digestion
Reduction of required polymer
Destruction of filamentous bacteria
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INTRODUCTION
Anaerobic digestion is one of the most widely used processes for the stabilisation
of sewage sludge. However, hydrolysis is considered the limiting step of the
anaerobic digestion treatment of WAS, since it is an unfavourable substrate for
microbial degradation due to its high cellular content (approximately 70% of
excess sludge). For this reason, much research has focused on the application of
several pretreatments to improve the rate of hydrolysis, thus enhancing solid
removal and biogas production. Among these pretreatments, ultrasound (US)
application has been one of the most-studied technologies in recent years.
PROCESS DESCRIPTION
The sonication treatment consists in the application of ultrasounds to the sludge.

Figure 2. Cumulative methane production refer to initial COD (120mL; 50mL of working
volume; bars represent min. and max. values).

Collapse of generated cavitation bubbles leads to localized high temperatures
(up to 5000 K) and pressures (up to 180 MPa) and in extreme shear forces that
disrupt cell walls and membranes.

Table 1. Methane yields in a continuous mesophilic reactor (5.75 L; 35,3 ± 0,3°C), with and
without using ultrasound pretreatment

APPLICATIONS
• Specially helpful for the treatment of WAS which have a high cellular content
• When increasing the sludge flow rate is required in existing plants but there is no
space to build new digesters, then, existing installations can be adapted to
work like a TPAD process.
• Construction of new plants where there is space limitation
• Suitable for municipal wastewater as well as industrial ones.
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Figure 1. Diagram of an existing wastewater treatment plant in Catalonia with an
implemented sonication system before anaerobic digestion promoted by PESA
Medioambiente.

(B)

Figure 3. (A) Ratio between total solids (TS)of the concentrated obtained after
centrifuging the digestate at different centrifuge accelerations (5 min) and the initial total
solids (TS0) of the digestate. (B) Evolution of the liquid fraction filtered from the digestate
refer to the initial total solids. (bars represent min. and max. values; black dots: sonicated
efluent; white dots: non-sonicated efluent)

