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Thermal hydrolysigprocess(THP)

Unique selling points:
V Release of soluble organic matter leading to higher degradati

during anaerobic digestiof enhancing biogas production
V Better dewaterability of digestaté, reduction of disposal costs
V Release of phosphate and ammonium frdisintegrated
organic compounds

Description of the technology

The thermal hydrolysisprocess(THP) is used as gre-treatment for anaerobic digestion
usually at wastewater treatment plants with a capacity for 100 000 population equivalents
and greater Originally, THP was used to enhance the dewaterability of sl{dgen et al.
2017). However, in additioiit was shown, that THPhprovesthe solubilisation othe sludge,
reducesits viscosityBougrier et al. 2006, Higgins et al. 2017, Liu et al. padd increase#s
biogas yieldNeyens and Baeyer2903).

Usually excess sludge only or sometimes evedsludge consisting of primaaynd excess
sludgeare pretreated via THP ardisintegrated atemperatures betweer60 °Cand 180 °C
(Zhou et al. 202)L The THBreaksdown complex organic compoundsd cell structuremto
more soluble compounds and thus, increases the substrate availability for anaerobic
biodegradation.

As an example, the high temperatutieermal hydrolysis process described m detail here.
Typical high temperatures are between 140°C and 18h°&ldition, he THP is opeted at
high pressure conditions usually rangibgtween 5 and 8 bartror the sludge disintegration,
first the sludge is tempered to 85 °C in a prehedberexampleby using excess heat from the
hydrolysate Then the sludge passes through three tanks: tfig pressuriser (2) the reactor
and the (3)economiser In the pressuriser the sludge is further heatetb 105 °Cand the
pressure is increaseldetween 5 and 8 barln the reactor, the higlpressure is maintained,
while the temperature is further increased to around 140 °C or morehé&etonomisey the
pressure islecreasediia a rapid decompressidn 0.2 bar forcing the sludge through a small
orifcee Due t o high mechani cal ,themicemal céllovells are wi t h
destroyed and thussoluble organicompounds are released.
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Flow scheme of the technology

< Steam return

Dewatered
sludge
12%-20% TS Anaerobic
# digestion

Steam
I

Example for a thermal hydrolysis process with high pressure

Pictures of the technology

Synergetic effects and otivation for the implementation of the technology
V Subsequent anaerobic digestiomarease in methane yield up to520due to THP

The HPbreaks down complex organic carbon compousdsh as microbial celisto soluble
compounds. In a subsequent anaerobic digester, microorganisms degrade sbagse
compounds resulting in an increase in thiethane yield of about 3% — 25% comparedd
anaerobic digestion withoutHP (DWA2014).

V Reduction of thesludge disposal volumand correspondingly their disposal costs

Due to the higher degradation rate in a subsegtianaerobic digester to theHP, the volume
of the digestate decreases correspondindgtyrthermore, according tbleyensand Baeyens
(2003) the dewaterability is enhanced after PHHence, the volume of the dewatered sludge
can bereduced reaching a dry matter content of 80 and more due to the better
dewaterabilityand the higher degradation rate during anaerobic digestibtetcalf et al.
2013 Neyens and Baeyens 200Bhus, the disposal cssfor the dewatered sludgdecrease
too. Phothilangka et al. (2008aved 25% of their disposal costs.
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V THPenablesthe operation of thedownstreamdigestionat higher drysolids(DS)
contentsand with higher organic loading rates
THPleads to a lower viscosiHiggins et al. 20J)&nabling the operation of the downstream
digestion process at higher DS contents still achieving favourable mixing conditions.
Furthermore, he enhanced lmidegradaliity leads to higher digestion ratesid thusto lower
required hydraulic retention times allowirfgr the operation at higer organic loading rates
(Pilli et al. 201k

V Release of ammonium and phosphater a subsequent nutrient recovery
The disintegration process in the THP enhances the performance efitierobic digestion
process also resulting in a higher ammonium and phosphate release into the liquid phase.
Due to theaccumulatiorof ammonium and phosphate, the resulting liquorésysuitable for
a subsequent nutrient recovery sucha@smonium strippingor struvite production.

V Sterilized sludgafter high temperatureTHP
Due to high temperatures between 130 °C and 180 &Ad the rapid decompression from 6
bar to 0.2 bar, microbial cell walls are destroygdlli et al. 201pand thus, pathogenic
organisms, too.

Requirements of the technologgnd operatingconditions

Prior to the treatment, the excess sludge is digested in order to reduce its volume and then,
it is thickened usually to a total solids content of up to 20%@rder to disintegrate organic
compounds such as microbial cells, the sludge must be heatedaoge betweer60 °C and

180 °C At temperaturesuntil 100 °Cthe process is operated at normal pressure conditions.
At high temperatures betweenr1®@ °C and 180 °C, the THP is maintaineligth pressure
conditions betweer2 and 9bar. In detail, for thetypical temperature range between 140 °C
and 18 °C, the pressure issually operated between 5 and 6 bais/{(A 201J). Thehydraulic
retention time (HRTusually ranges betweeh5and 60 min.

Parameter Units Min Max Reference

TSsludge feed % 12 20 DWA2014 NextGenD1.4 (in
prep.)

Temperature °C 60 180 | Zhou et al. 2021DWA 2014;
Neyens and Baeyens 2003

High pressure bar 2 10 Zhouet al. 2021, Pilli et al. 2015

conditions (T > 100°C) DWA 2014

HRT min 15 60 Zhou et al. 2021

Key performancendicators

Parameter Units | Min Max Reference

Increase irbiogasyield in % 15 25 | DWA 2014NextGen .4 (in

subsequent digestion prep.)

Degradation in subsequent % 60 65 | DWA 2014Barber 2016

digestion

Dry solids contents after % 30 52 | Neyens and Baeyens 2Q03

dewatering due to an increasec Metcalf et al. 2013

dewaterability
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Links to related topics and similar reference projects
Processes/ technologies Reference
Anaerobicdigestion & THP A aS aiddzRé & NexiGeay
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