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Treatment of Municipal Sludge
by efficient Thermal Drying
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Transport and disposal of municipal sludge is causing a lot of

costs and emissions - and space for landfill disposal is getting

more and more reduced.

With dewatering and especially drying of municipal sludge the

volume of sludge to be transported can be dramatically reduced. But

not only volume reduction is done - also a valuable fuel - pathogen

free, if dried properly - with high increase of calorific heating value

is produced. This fuel can be used as replacement for fossil fuel

for example in cement factories and / or power plants, but dried

sludge (where allowed) can also be used as a fertilizer.

Depending on available heat sources and final purpose of the

sludge (after drying), different technologies can be used to dry the

sludge. In this article these drying technologies will be presented

as well as a way to minimize the use of primary energy for sludge

drying by using biogas produced on the WWTP and/or waste heat

(hot water, low pressure steam or exhaust air from gas engines).

Main contents will cover

- Benefits of Sludge drying

- An introduction of the different drying technologies (Drum-,
Belt-, Fluidized bed - and Paddle Dryer), their specific features
and comparison of these

- Implementation of different heat sources to dryers

- Further utilization of dried sludge

- Presentation of some drying references
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The technology is based on ultrasonic (~20 kHz) high amplitude
(20 pym) vibration which generates cavitation for disintegration of
biomass. This energy input causes biological sludge flocs breaking
followed by disruption of cells and release of their contents as
soluble COD material. As consequence the digesting of this sludge
is made easier and can be more efficient at less time and volume.
The process improves dewaterability property of the digested
sludge due to flocs and bacteria reduction.

Another effect achieved is breaking of sludge flocs, which reduce
dramatically the “bulking sludge“ phenomena. Consequently, the
problem of sieves and threads in the sludge digesters (causing
clogging issues) is reduced.

The cavitation effect is achieved using Sonotrode elements in
unique designed reactor, to meet continuous sludge flow. The
Ultrawaves ultrasonic reactor model include a 5 contact chamber
serpentine, each is equipped with a Sonotrode that is activated
by piezo-electric transducer.

Each reactor is typically capable to treat 150,000 PE scale, and
is usually loaded with approximately 30% of the thickened waste
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Novel approach in purification
and reuse of grey water
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Reuse of grey water (GW) enables to save fresh water. A treatment
is required to prevent transmission and propagation of pathogenic
bacteria. A micelle-clay complex was formed by interacting an
organic cation, octadecyltrimethyl-ammonium (ODTMA) with
bentonite. Micelles are in the nanometer range; the thickness of
clay platelets is around one nanometer. The complex ODTMA-
bentonite has an excess of positive charges of half of the cation
exchange capacity of the clay mineral. This complex was shown to
be very efficient in purification of water from pollutants - herbicides,
pharmaceuticals and microorganisms. This study demonstrates
removal of pathogenic bacteria from GW as well as reduction of
turbidity, TSS, COD, and BOD by a novel treatment system. (1)
A granulated micelle-clay complex was employed in filtration of
GW, due to its large surface area, positive charge and existence of
hydrophobic domains; it enabled flow when present exclusively in
the filter. (2). Amoving bed reactor decomposes a part of the organic
matter in the GW. This pretreatment (1 day), before filtration, was
also efficient in removing pathogenic bacteria. (3) A regeneration
of the micelle-clay filter was by passing either dilute solutions of
Na-hypochlorite or HCI through the filter, or by heating the complex.
The capacity of purified volume per kg of the complex was 20 m3.
This purified water did not include pathogenic bacteria and adhered
to the other set criteria stated above. Regeneration enhanced the
capacity to 47 m3/kg. Very recent progress includes variations in
the complex composition to enhance biocidal effects of ODTMA,
or enhance hydrophobicity, and enables planning of a large scale
reuse of GW. Ref: Rakovitsky, Brook, Van Rijn, Ryskin, Mkhweli,
Etkin, Nir. (2016). Purification of greywater by a moving bed reactor
followed by a filter including a granulated micelle-clay composite.
Appl. Clay Sci. 132-133, 267-272.
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We are proud to announce the completion and start-up of the Cavitt’s
Creek Park Wastewater Treatment System and Cabins in Tazewell,
Virginia. This Private Public Partnership Project is a groundbreaking
major development. It is a first for Virginia and as well for the entire
United States!

The EPC team along with Tazewell County have successfully
designed, constructed and initiated operations of a state-of-the-art
Israeli developed alternative onsite treatment system, the EPC
BIODISK technology.
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activated sludge (TWAS) between the thickener and the digester

for 30-90 second.

Benefits of the technology:

- Increase VS degradation in sludge digesters at 15-30% rate

- Increase of biogas generation in anaerobic digesters 15-40%
rate

- Reduction of the sludge amounts by 10-30%

- Final sludge more hygienic and stabilized

- Dewatering process improvement - better sludge cake dryness
with less polymer consumption

- Free digester working volume up to 30% - postpone/cancel
construction of new digesters

- Reduce bulking sludge phenomena and

- Decrease foaming and threads inside digester

- Internal carbon-source for denitrification with returned soluble
COD to the BT

These advantages are obtained at short payback period and low

risk of the main WWTP process.

As a result - save costs and ease the operation.
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