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FEATURE: WASTE-TO-REVENUES

sewage sludge is one of the less savoury by-
products of urbanisation. It reeks, is voluminous 
and takes up space, it may be contaminated with 
pathogens, heavy metals and pharmaceutical re-
sidues making safe disposal costly. In many 
Northern European countries, like the Nether-
lands, sludge digesters are installed just to re-
duce volume. In many other countries sewage 
sludge is just disposed of in landfills or at sea 
without any pre-treatment.

Most secondary municipal sludge digesters 
built in the EU produce just enough sewage gas 
to fuel the heat for the digestion process and a 
small amount of electricty. Some WWTPs also 
add the primary sludge as this increases the gas 
production per m3 of treated sludge. Still usually 
total energy production is not enough to be self-
sufficient all year. In other cases the methane 
produced is simply flared off. 

Reduce and increase
A new municipal sewage sludge digestion system 
has been installed at Waterschap Reest en Wie-
den, in Echten, the Netherlands. It has been 
supplied and built by Dutch company, HoSt BV, 
one of the larger European suppliers of biogas 
systems specialising in the digestion of various 
types of municipal, industrial and agricultural 
sludge and organic waste residues. The Echten 
plant is a small WWTP but receives and treats 
secondary sludge from other WWTP’s.

– The first step is to reduce own process heat 
and power consumption. Electrical consump-
tion is reduced by using a very efficient mixer, 
the mixer for the almost 3000 m3 digester in-
stalled here only consumes 5 kWe, said Herman 
Klein Teeselink, Director for HoSt BV. 

According to Teeselink, as much as 90 per-
cent of all the heat needed for a typical WWTP 
is used to heat up the digester material. Heat 
consumption is greatly reduced by first dewater-
ing and thickening the sludge before feeding it 
into the digester. Further reduction is achieved 
by recovering the heat from the digestate to pre-
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heat the incoming material. 
The second step is to increase the methane 

yield production per unit sludge treated. 
– Our research has shown that the gas yield 

from sludge can be increased up to 25 percent 
compared to some conventional technologies. 
So the treatment or conversion of the sludge is 
likewise improved, said Teeselink.

He explained that the mixing system has a big 
influence on the rate or speed of conversion. An-
other HoSt feature is a two-step digestion unit 
combining thermophilic and mesophyll reactors. 

– Now the treatment plant produces enough 
biogas for the 600 kWe gen-set to run on full 
load and make the whole WWTP heat and elec-
tricity self-sufficient, said Teeselink.

Thermal pre-treatment test
It is this combination of features that gave an 
increase of nearly 25 percent in biogas produc-
tion and sludge conversion. However Teeselink 
points out there is still about 15 percent more 
biogas available by using a newly developed 
thermal pressure hydrolysis (TPH) pre-treat-
ment stage. HoSt has lengthy experience with 
high-temperature pre-treatment for installations 
designed to digest category two slaughterhouse 
waste. 

As part of an EU-funded Interreg project and 
together with the University of Münster, Ger-
many, HoSt has carried out research on various 
types of biomass pre-treatment systems and its 
influence on gas production. High pressure and 
temperature (160 oC) pre-treatment was found 
to have a very positive influence on gas produc-
tion on secondary sludge and manure with the 
former being most economical. 

Earlier in June, Waterschap Reest en Wieden 
agreed to install a pilot of the new thermal pres-
sure hydrolysis unit and test it on its secondary 
sludge. Scheduled to be running by December, 
the company will test the TPH for twelve 
months with an option to take it over after-
wards. 

Cost reduction and new revenue
Supplied as a turnkey delivery the order value for 
HoSt is around EUR 7 million. A greenfield 
project, this includes all civic works and integra-
tion along with all the equipment; sieves and 
TPH unit, sludge storage and receiving tanks, 
belt dewatering and thickening installation, di-
gester and post digester, digestate and biogas 
storage, a Magnesium Ammonium Phosphate 
(MAP) recovery reactor and the gas CHP engi-
ne. Assuming the test is successful the plant as a 
whole will have increased its biogas production 
by 40 percent and reduced the amount of sludge 
similarly.

– The final goal is for the biogas plant to be 
able to export this excess energy either as renew-
able electricty or by upgrading it to biomethane 
and injecting it to the grid. The plant will dra-
matically lower its OPEX by eliminating exter-
nal energy and significantly reducing sludge dis-
posal costs while adding a new revenue stream. 
This also enables an attractive pay-back time for 
the initial investments, concluded Herman 
Klein Teeselink.

Text: Alan Sherrard

Photos: courtesy HoSt

BI75/4632/AS

HoSt equipement inside the WWTP at Waterschap 
Reest en Wieden, Echten, the Netherlands.




