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Large amounts of sewage sludge have to be handled at wastewater treatment plants
(WWTPs) around the world each year. Hydrothermal carbonisation (HTC) may represent an
effective method for converting sewage sludge into a more attractive product.

Objectives/Motivation
Large amounts of sewage sludge have to be handled at wastewater treatment plants (WWTPs) around the world each year.
The use of this sludge for soil amendment and fertilizer (biosolids) represents the most common disposal practise. However,
the contamination with various pollutants and prospects for recovering energy from sewage sludge have generated an
increasing interest in alternative sludge handling approaches.
Hydrothermal carbonisation (HTC) may represent an effective method for converting sewage sludge into a more attractive
product. With new process developments HTC takes steps towards integration into municipal wastewater sludge management.

HTC-integration at WWTPs

The HTC-process

Hydrothermal carbonisation (HTC) converts sludge at relatively mild reaction temperatures (180 – 220 °C) under overpressure
(10-20 bar) into a coal-like material commonly referred to as ‘biochar’. HTC applied to sludge provides both a sanitisation
and stabilisation. Main advantages of HTC as part of new sludge handling strategies is the ability to mechanically dewater
the HTC-slurry up to 65-75 % DS, which significantly reduces sludge amounts to be handled afterwards and, if used as
biofuel, eliminates the need for drying. The HTC-reject water can be returned and co-digested in the existing anaerobic
sludge stabilisation with the potential of increasing the produced methane yield significantly. As the biochar is a carbon-rich
compound, it could either be added to soils as a conditioner or incinerated efficiently without the need for further drying or
support fuel. As it is slow to oxidise, HTC-sludge is often also considered as sequestering carbon.

C-Greens HTC-process
•Continuous process built on robust well-proven process
technology that has been in use in the pulp and paper
industry for decades.
•Modularized units (container format) with high capacity
to treat sludge from up to 300 000 p.e./unit.
•Highly energy-efficient process generates and recovers
all necessary heat. No requirements for external heating
sources like steam that are seldom available on WWTPs.
•Option to control the biodegradability and amount of
COD in return water to WWTP to certain extent.

Experiences from the pilot plant

•In total 350 hours operating time and up to 6 hours
continuous operation time with sludge.
•Basic principles shown to work, e.g. reactor design,
direct heating of sludge with steam, settling- dewatering
properties similar to what is expected from laboratory data.
•Problems encountered so far to a large degree dependent
on the small scale of operation, limitations in pump type
selections and low flow rates.
•Dry solids of HTC cake so far 59 - 64%, is expected to reach
target 65-75% after adjustments.

Specific experiences from initial tests with Swedish sewage sludge
•Test to recover phosphorus indicated a significant recovery potential (up to 90% by acidic leaching of hydrochar).
•Environmental toxicity potential of undiluted HTC-rejekt was quantified using Microtox
•Test to recycle HTC-reject to sludge digestion indicated an average increase in methane production of 10% and no indication
of any inibition of the digestion process.
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Conclusions and Outlook
•The HTC-process with only moderate operation temperatures and pressures requires a resource-efficient process design and
setup. A maximum of energy recovery is crucial to facilitate an integration of the process at WWTPs.
•C-Green has developed a highly energy-efficient process for modular continuous process setup at WWTPs of various sizes.
Currently there are tests with sewage sludge from two Swedish WWTPs with a continuous pilot plant located in Örnsköldsvik.
The next step is a full scale demonstration plant.
•In addition, the alternatives for beneficial WWTP process integration are currently evaluated in full-scale. This includes fullscale verification of increased methane yields from using the HTC-reject as a substrate for anaerobic digestion. Initial results
indicate an increase of about 10% without inhibition problems.
•Further investigation of fate of potentially harmful substances in both HTC-rejekt and biochar and their handling.
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