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ABSTRACT

Excess sludge production from wastewater biological treatment process is highly, and the disposal of

excess sludge will be forbidden in a near future, thus increased attention has been turned to look into

potential technology for sludge reduction. So reduction of the production of excess sludge of a

wastewater treatment plant is one of the major challenges of the 21st century.

Recently, some novel sludge reduction techniques have been developed based on chemical oxidation and

metabolic uncoupling.

Methods:

Two types of treatment have been studied in the laboratory (ultrasound, electromagnetic). The pilot

laboratory used for testing consisted of 2 micro-stations activated sludge operating in parallel. One line is

the reference (REF) and the other assesses the performance of ultrasonic treatment (U.S.) or

electromagnetic (ELEC).

The ultrasonic treatment at low frequency integrated the circuit of sludge recycling. Whereas

electromagnetic treatment at low frequency was applied directly into the aeration basin.

Results:

On the effect of ultrasonic treatment, the floc size is reduced, thereby increasing the exchange surface and

promotes the activity of the sludge. The ultrasonic treatment reduced sludge production by 20%. A

deterioration of the supernatant was observed.
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The electromagnetic treatment allowed under the best conditions to reduce sludge production of 18.41%

with keeping the quality of treatment. The study done on a closed system showed that the plaque is the

best diffuser used to transfer the electromagnetic waves.

In this study, the effects of electromagnetic waves on activity of activated sludge in wastewater treatment

were investigated in a lab-scale pilot of activated sludge treatment plant containing synthetic wastewater.

The wastewater in the pilot was exposed to extremely low-frequency electromagnetic fields in the

frequency range 2-50 Hz, two frequency have been tested during our study. The strength of

electromagnetic waves applied in our study was very small and located in the range of some μT.  

Accordingly, The possibility of an electromagnetic field (EMF) influencing the production of activated

sludge, the organic compound (COD) removal from domestic wastes, and the physical effect like the

sedimentation of sludge and granule of sludge was investigated. We have found that the efficacy of

electromagnetic treatment is frequency dependent. The reduction of the production of sludge reached in

this study was 12% without destroying the quality of treatment (by knowing that a reduction of 5% can

already be financially very interesting). The effect of electromagnetic treatment on the sedimentation of

sludge is inhibitory effects or stimulatory effects, depends on the frequency of electromagnetic field.

ABOUT THE AUTHORS

Muhammed Hayssam Izazy has over 15 years of Technology experience that includes Construction

Engineering Projects and Environmental Engineering Projects. He was also teacher at University of Aleppo,

this alternation makes him live both meaning and pleasure of engineering.


