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Cambi 8-reactor THP plant, Dublin, Ireland 

Introduction to the Cambi Group 
 

Cambi AS is a privately owned company based in Asker, Norway, with daughter companies in 
Denmark and the United Kingdom and an international network of agents and representatives.  
 
Cambi offers complete plants with the option of operations and maintenance. Our mission is to 
offer processes that will be profitable for our customers now and in the future. 
 
Unique Pre-treatment for Anaerobic Digestion 
 

Developed to meet tomorrow’s needs Cambi©s 
patented Thermal Hydrolysis Process - THP - is a high-
pressure steam pre-treatment of municipal sludge, 
industrial sludge and/or bio-waste before anaerobic 
digestion. Applying THP results in increased biogas 
production, a pathogen-free and stabilized biosolids 
product (cake), doubled digester loading and increased 
cake dewaterability, saving both transport and energy 
costs, whether one chooses to apply the product 
directly in agriculture or one wants to dry it to be used 
as fertilizer or bio-fuel.  
Most of the existing Cambi THP plants produce 
electricity by combusting the biogas in cogeneration 
plants, which also provide most of the steam required 
in the Thermal Hydrolysis Process. Only a small 
fraction of the electricity produced is consumed by the 
THP plant itself, and the rest is enough to cover a 
significant part of the electricity need in the wastewater 
treatment plant, with any surplus sold to other users or 
the grid. 
 

Cambi’s scope of delivery varies from just the core 
THP to complete sludge treatment plants, including 
dewatering, anaerobic digestion, cogeneration units, 
steam boilers and plant operations and maintenance. 
The THP plants normally treat sludge from 
wastewater treatment plants for populations upwards from 150,000, or from approximately 4,000 
dry tonnes (metric tons)/year of sludge and up. Smaller Cambi THP plants are under development 
and will be in the market shortly. 
 

Since 1995 Cambi has delivered nine plants internationally with four more under design or 
construction. In addition, in November 2004 Cambi signed a long-term contract with Thames 
Water to operate its Thermal Hydrolysis plant built by Cambi at Chertsey, London. Furthermore, in 
January 2005 Cambi was awarded a contract to supply a thermophilic digester to the HIAS 
wastewater treatment plant at Hamar, Norway. This is the site of Cambi’s first commercial THP 
plant, operating successfully since 1995, and will be the first site in the world with thermal 
hydrolysis followed by a combination of thermophilic and mesophilic digestion. 
 

The THP process is described on our internet pages, www.cambi.com, where you also can find an 
updated list of our international representatives. Our continuously updated internet brochure is 
available on the following address: www.cambi.com/presslud.asp 



 

 

 

Cell colony rupture due to stress 
– 200 x enlargement 

What is Thermal Hydrolysis, and what does it do? 
 
�  Breaks cell structure and dissolves cell 

polymers into an easily digestible feed for 
anaerobic digestion 

�  Increases sludge and bio-waste biodegradability 
and therefore yields more biogas 

�  More fluid sludge allows doubling of digester 
dry solids loading with stable operations  

�  Removes all pathogens 
�  Better dewatering (up to 35% total dry solids - 

TDS) 
�  Less final biosolids after digestion and 

dewatering 
�  Efficient and pathogen-free fertilizer 
 
Thermal hydrolysis, in scientific terms, means the splitting of cells and long chain molecules (lysis) 
in the presence of water (hydro) by the application of heat (thermal). In engineering terms it 
means heating biosolids in a pressure vessel, splitting the tough cell membranes of the micro-
organisms present, releasing and breaking down the long chain molecules, and making them 
readily digestible. 
 

The degradation of organic material in an anaerobic digester is dependent on the digestibility of 
the feed. Dissolved organic solids are more digestible than suspended solids (cell walls, etc.). 
Biological cell clusters consist of both cells and naturally occuring extra-cellular polymers (proteins 

and polysaccharides), which is a gel-like “glue” that is 
present between the cells in the cell clusters. This 
“glue” or hydro-gel structure reduces digestibility and 
dewaterability and makes the sludge extremely 
viscous. To achieve a maximum degradation of 
organic material in anaerobic digestion and increased 
dewaterability there needs to be a chemical 
dissolution of both cells and naturally occurring 
polymers.  
 

Mechanical disintegration alone does not change the 
chemical structure of the cell clusters, it just increases 
the surface area by mechanically separating the 
components. During the thermal hydrolysis process, 
cells and cell clusters are broken open and become 
more easily accessible for digestion. At high 

temperatures the cell polymers also hydrolyse into sugars and amino acids. These simple organic 
compounds rapidly acidify to give high concentrations of volatile fatty acids (VFAs), which are 
easily digestible. The degradation of cellular organic material increases with degree of hydrolysis, 
which is optimized in the Cambi THP. 
 

The break-down of naturally occurring polymers reduces viscosity and makes it easy to feed 
digesters at a higher dry solids content, thereby cutting down on volume necessary for digestion. It 
also improves dewaterability, i.e. achieving a higher dry solids content of the dewatered cake (final 
product) after digestion. Also, the batch time and temperature treatment meets all known 
pathogen kill standards. 

Joran et al 



 

 Advantages of the Cambi Thermal Hydrolysis Process 
 
 
 
�  Enhanced biogas production: 55-65% of the organic matter in sludge converted to biogas 

which has low H2S  and can be used to produce green electricity in cogeneration plants.  

�  The improved dewaterability after digestion by 50% - 100% results in energy savings and 
less material handling (less water to evaporate or transport). Because of the mass reduction it 
is often not necessary to dry the sludge before it is transported, recycled or burned. If drying is 
still desired, both investment requirement and energy costs will be significantly reduced. The 
digested and dewatered cake is also easy to stockpile. 

�  Pasteurization and stabilization of final biosolids product /cake: The sludge is heated to 
approximately 165° C for 30 minutes before digestion, eliminating all pathogens. There is an 
increased stabilization of cake after digestion due to high organic matter conversion.  

�  Lower retention time and higher dry-solids content in digester: Due to viscosity change 
from the hydrolysis (making the sludge more fluid) the digester can be fed with a sludge 
concentration of 8-12% dry solids (DS), twice that of a conventional digester. The speed of 
digestion is also considerably increased due to removal of the limiting step of biological 
hydrolysis in the digester. Together these factors increase the digester capacity 2-3 times. 
Loading rates can exceed 5kg/m3/day of organic 
matter. 

�  Significantly easier and more robust 
operation of anaerobic digestion process 
because of easily digested feed, elimination of 
foam-causing filamentous bacteria, high alkaline 
buffering capacity and high active biomass 
concentration. 

�  Compact and modular design makes Cambi 
THP easy to retrofit to most existing 
sludge/bio-waste treatment plants 

�  Standard reactors are combined to cover 
most size plants 

�  Existing digester assets can be used to treat sludge or other bio-wastes from a wider 
region without further investment.  
Existing digester systems can be fed at more than double conventional rates, thus increasing 
the capacity of existing plants or minimising capital expenditure for new works. This allows 
more efficient operations especially for cogeneration of biogas as larger engines can be used.  

 



 

 

 

Cambi Thermal Hydrolysis Process (THP) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Primary and secondary sludge is mixed and dewatered in centrifuges to approx. 16% dry solids (DS). 
2. The dewatered sludge is led to a storage silo and then fed into the pulper. 
3. In the pulper the sludge is pre-heated by injecting recycled steam from the reactors and the flash tank. 

The sludge is mixed by circulation pumps. All process gases are compressed and injected into the 
sludge pipe to the digester(s), thereby avoiding odour. 

4. Pre-heated sludge is pumped into the reactor(s) where thermal hydrolysis at high pressure and 
temperature takes place at approximately 165ëC for 30 minutes. Then a pressure release valve at the 
top of the reactor is opened gradually and the pressure is reduced.  

5. After thermal hydrolysis, sludge is passed in to the flash tank, where the pressure and temperature of 
the hydrolysed sludge are decreased to approximately 105ëC by flashing steam back to the pulper. The 
sludge is cooled to the required digestion temperature.  

6. The THP process is followed by anaerobic digestion, converting the organic matter (volatile solids) to 
biogas, mainly consisting of approximately 65% methane (CH4) and 35% carbon dioxide (CO2).  

7. The biogas is utilised in a gas engine with generator producing electricity.  
8. Steam is produced in a waste-heat boiler using exhaust gas from the gas engine. A small part of the 

produced biogas is fired directly in the steam boiler. Engine jacket cooling water preheats boiler feed 
water. 

9. The digested sludge is dewatered with to a biosolids product in a centrifuge or belt-press to 30 – 34% 
DS.  

10. The resulting cake/biosolids is applied directly on agricultural land or dried and used as fuel or fertilizer. 



 

Reference Plants 
 
HIAS, Hamar, Norway  
 

The HIAS wastewater treatment plant serves the city of Hamar and 
several smaller villages in the area around. It is dimensioned for a 
population equivalent of 90,000. In 1995 Cambi built its first full-
scale thermal hydrolysis installation at HIAS as part of a new 
sludge treatment process including hydrolysis, digestion and 
dewatering. It has since been in successful operation. The sludge 
treatment process has a capacity of 3,600 tonnes/year dry solids 
(DS) at 16%DS. The HIAS WWTP produces approx. 2,650 tonnes 
dry solids/year, but because of the popularity of the process and 
the end product HIAS has progressively imported more sludge 
from neighbouring communities. On the 19 January 2005 Cambi 
AS was awarded a contract to supply an additional thermothilic 
anaerobic digester to increase capacity and provide extra back-up.  

Delivered 1996 

Capacity 3,600 tonnes DS/year 

Sludge type Municipal, mixed primary, secondary and 
chemical 

Biogas utilization Cogeneration: Electricity, process steam and 
plant heating 

Biosolids utilization Dewatered cake to agriculture 

 
 
Thames Water, Chertsey, England 
 

The Cambi THP plant at Chertsey, just west of London, England, 
was built in 1998 and is owned by Thames Water. It is designed to 
treat 8,000 tonnes of dry solids annually, which is produced at 
Chertsey, Leatherhead, Esher and other wastewater treatment 
plants. By introducing thermal hydrolysis, the existing digesters at 
Chertsey have more than doubled their capacity. 
On the 9th of November 2004 signed an operations contract with 
Thames Water to operate the THP plant for a period of 7 years 
with an option to extend the operation for an additional 3 years. 
Both Cambi and Thames Water will make further investments in 
the plant. The plant is scheduled to be in operation from 
September 2005. This is the first operations contract entered into 
by Cambi AS and represents a priority business area for the 
company. 

Delivered 1999 

Capacity 8,000 tonnes DS/year 

Sludge type Municipal, mixed primary and secondary 

Biogas utilization Process steam and heat, cogeneration 
planned 

Biosolids utilization Wet product to agriculture, dewatering 
planned 

 
 

The Cambi Thermal Hydrolysis reactor at HIAS 
 

Each of the two reactors is 12 m3 in volume 



 

 

 
The Næstved Plant, Denmark  
 

The Cambi THP Næstved Plant is located about 90 km south of 
Copenhagen, owned by the Municipality of Næstved. It is 
designed to treat 1,600 tonnes of dry solids (DS) annually of 
municipal sludge.  
The Næstved WWTP changed to biological treatment in 2000 
when the primary tank was bypassed as a method of reducing 
endocrine disruptor (organic micro pollutants) levels in the sludge. 
The sludge was therefore of a highly biological nature and very 
difficult to digest and to dewater. Cambi THP has led to a dramatic 
reduction of the mass to be transported out of the plant. The 
biogas value, and the enhanced flexibility and safety adds further 
to the economy. The THP has doubled the digestibility and the 
dewaterability of the sludge. 

Delivered July 2000 

Capacity 1,600 tonnes DS/year 

Sludge type Municipal, waste activated sludge 

Biogas utilization Cogeneration: Electricity, process steam and 
plant heating 

Biosolids utilization Dewatered cake to composting 

 
 
Nigg Bay WWTP Aberdeen, Scotland 
 

Nigg Bay WWTP was built as a green field site by North of 
Scotland Environmental Services which comprises Yorkshire 
Water Projects, Balfour Beatty and Earth Tech Engineering, for 
North of Scotland Water Authority. The plant treats the sewage 
from a population of about 350,000 and imported raw sludge for 
the remainder of the Grampian region (about 250,000 population). 
Overall the sludge plant is designed to treat 16,500 dry tonnes per 
year. The sludge treatment centre dewaters the local sludge and 
some imports and receives sludge cake from three medium size 
plants. The sludge cake is stored in a joint 300m3 silo and fed into 
a 4-reactor Cambi THP system. After digestion in two 4,000m3 
digesters the sludge is dewatered in belt presses to about 32% DS 
and, following a short period of conditioning in the storage shed, is 
recycled to agriculture at about 35% DS.  

Delivered 2001 

Capacity 16,500 tonnes DS/year 

Sludge type Municipal, mixed primary and secondary 

Biogas utilization Cogeneration: Electricity, process steam and 
plant heating 

Biosolids utilization Dewatered cake to agriculture 

 
Dewatered cake stock pile 

The pulper and flash tank in the front with 
the reactor in the back 



 

Pulper in front, reactor to the left 

Ringsend Sewage Treatment Works, Dublin, Ireland 
 

The Cambi 8-reactor THP plant designed to treat 36,000 tonnes 
DS sewage sludge annually to be digested and then dewatered 
and dried. The WWTP was originally operating a two-train drum 
drying systems of the raw primary sludge to meet the requirements 
of pasteurisation in Ireland. The plant was extended by adding 
SBR biological secondary treatment reactors to the existing 
primary treatment plant, doubling the sludge quantity and reducing 
sludge dewaterability. This would normally have led to a tripling of 
dryer expansion because of the much greater water evaporation 
requirement. However, by adding Cambi THP the digested cake 
volume was reduced and the dryer project was only expanded by 
50%. Also, the required digestion volume was reduced: Three 
4,500 m3 digesters are fed at about 6 kg VS/m3/day and routinely 
achieve 60% VS conversion with 45,000 m3 per day of biogas. In 
this case the best technical solution was also the best financial 
solution. 

Delivered 2002 

Capacity 36,000 tonnes DS/year 

Sludge type Municipal, mixed primary and secondary 

Biogas utilization Cogeneration: Up to 4 MW electricity, process 
steam and plant heating 

Biosolids utilization Dried pasteurized cake granules for 
agriculture  

 
 
Fredericia, Denmark 
 
 
 

 
 
 

The Fredericia Plant is located about 200 km west of Copenhagen 
and is owned by the Municipality of Frederica. The capacity of the 
digestion plant was limited to 4,000 dry tonnes per year and only 
primary sludge was digested. However, more than half of the 
sludge produced was activated or secondary, which had to be 
dewatered undigested and treated by composting at another site. 
By implementing Cambi THP the plant now digests all their sludge, 
up to the design of 8,000 dry tonnes per year, and 100% more 
biogas is produced. Also, dewatered sludge (cake) has decreased 
by 50%. 

Delivered 2002 

Capacity 8,000 tonnes DS/year 

Sludge type Municipal and industrial waste activated 
sludge 

Biogas utilization Cogeneration: Electricity and process steam 
and plant heating 

Biosolids utilization Dewatered cake for agriculture purposes 

One train of four reactors 



 

 

 
Borregaard Industries Ltd., Sarpsborg, Norway 
 

Borregaard Industries is a fine wood pulp factory in Sarpsborg, 
Norway. The Cambi THP is designed to treat 4,000 tonnes of dry 
solids (DS) annually of industrial waste activated sludge.  
Originally the digestion plant would only operate if the waste 
activated sludge was treated by alkaline hydrolysis using sodium 
hydroxide. This process has been replaced by Cambi Thermal 
Hydrolysis, which has paid for itself by the savings in process 
chemicals. In addition the amount of produced biogas has 
increased and the return load to the WWTP has substantially 
reduced. 

Delivered 2000 

Capacity 4,000 tonnes DS/year 

Sludge type Waste activated sludge from pulp factory 

Biogas utilization Heating for spray dryer 

Biosolids utilization Steam production 

 
 
"Mjøsanlegget"  plant for bio-waste, Lillehammer, Norway 
 

After several years of technology and project development the 
construction of the regional Cambi THP bio-waste treatment plant 
at Lillehammer started in December 1999. The biological fraction 
consists of food waste, nappies/diapers, wet paper and some 
garden waste, which are pre-treated using THP prior to anaerobic 
digestion. 

Delivered 2001 

Capacity 14,000 tonnes of waste/year 

Waste type Bio-degradable MSW 

Biogas utilization Electricity and steam production 

Biosolids utilization High quality compost 

 
 
Niigata, Japan (pilot/test plant) 
 

The plant is the first Cambi THP in Japan. It is built in Nagaoka in 
Niigata prefecture by our partner in Japan, Kobelco Eco-solutions 
co.,ltd. It was built for testing purposes on Japanese sludge. The 
plant has been operating successfully for over one year. 
Delivered 2002, commissioned and evaluated in 

2003/04 

Capacity 1,200 tonnes DS/year 

Sludge type Municipal, mixed primary, secondary 

Biogas utilization Existing (test plant) 

Biosolids utilization Existing (test plant) 

 
 

The reactor in the middle with the pulper to the left, 
flash tank to the right, and digester in background 

Reception to the left, digester to the right 

3-D view of the Nagaoke test plant 



 

WWTP Kapusciska, Bydgoszcz, Poland 
 
 

Cambi will deliver a turn-key contract for environmental upgrade of 
the sludge and biogas installations at WWTP Kapusciska, 
Bydgoszcz by implementation of Cambi Technology. The contract 
includes pre-dewatering, thermal hydrolysis, and a combined heat 
and power plant for electricity production including all necessary 
building works for the installation. The implementation of the Cambi 
Technology at Kapusciska will lead to reduced sludge production, 
increased dewaterability, hygienisation of the sludge, increased 
gas production and electricity for sale and use at the existing 
WWTP. 

Delivered 2005, commissioning in August 2005 

Capacity 7,650 tonnes DS/year 

Sludge type Municipal, mixed primary, secondary 

Biogas utilization Cogeneration: Electricity and process steam 
and plant/district heating 

Biosolids utilization Dewatered cake for agriculture and 
recultivation purposes 

 
 
 
Bruxelles Nord, Belgium 
 

Cambi is subcontractor to OTV/SEE for supply of the sludge 
thermal hydrolysis plant which is part of the new waste water 
treatment plant in Bruxelles Nord. The plant will treat waste water 
from 1.1 million people. The Cambi thermal hydrolysis plant 
comprises pulper, 5 reactors, flash tank and sludge coolers. 
Cambi’s contract covers engineering, procurement and 
commissioning, while OTV/SEE is responsible for construction. 

Delivered 2006, commissioning and evaluation in 
2006/2007 

Capacity 18.800 tonnes DS/year 

Sludge type Municipal, mixed primary, secondary 

Biogas utilization Steam production to Thermal Hydrolysis 
Process and ATHOS wet air oxidation plant 

Biosolids utilization Biosolids destroyed in ATHOS process 

 

One of the two reactors 

3-D view of the Cambi five reactor system at 
Bruxelles Nord 



 

 

Oxley Creek, Brisbane, Australia 
 

In November 2004, the City of Brisbane, Australia, through its 
Brisbane Water Enviro Alliance (BWEA) partnership, awarded 
Cambi AS the first major Thermal Hydrolysis Process (THP) plant 
in Australia as part of the Oxley Creek wastewater treatment plant 
upgrade. The Brisbane THP and digestion plant will treat sludge 
from other sewage treatment plants at a centralized digestion plant 
at Oxley Creek. BWEA has been converting their plants to 
biological nutrient removal (BNR) so the extended aeration sludge 
from these plants is extremely difficult to digest and dewater. The 
Cambi process is expected to double digester capacity, reduce 
sludge volume by increasing biogas production and dewaterability, 
while converting sludge to a low-odour and disinfected soil 
conditioner.  

Delivered To be finished by 2006 

Capacity 10,800 tonnes DS/year 

Sludge type Municipal waste activated sludge 

Biogas utilization Cogeneration: Electricity and process steam 

Biosolids utilization Dewatered cake to agriculture 

 
 
Ecopro Multiwaste Plant, Verdal, Norway 
 
 

In December 2004 Cambi signed with the client, Ecopro, a 
contract for the engineering and design of a bio-waste plant for 
bio-degradable municipal waste, sewage sludge, slaughterhouse 
and similar waste. The THP and biogas plant will be located in 
Verdal Municipality, Nord-Trøndelag region (north of Trondheim, 
Norway©s 3rd largest city). When designed the plant will be the 
largest of its kind in Norway. 
Delivered To be finished by 2006 

Capacity 40,000 - 45,000 tonnes/year 

Raw material Biodegradable fraction of Municipal Solid 
Waste 

Biogas utilization Cogeneration: Electricity and process steam, 
possibly CNG for use in public transportation 

Biosolids utilization Dewatered cake to agriculture 

 
 

3-D view of Cambi 3-reactor THP system at 
Oxley Creek WWTP 

3-D view by the project architect 



 

Advantages of Cambi Thermal Hydrolysis 
 
�  Increased sludge bio-degradability and therefore more biogas production 

 
�  Significant sludge cake volume reduction 
 
�  Higher digestion rate and 8 – 12% TDS content into digester substantially 

increases digester capacity 
 
�  Eliminates foaming problems caused by filamentous bacteria (Nocardia, 

etc.) 
 
�  Sludge dewaterability improved up to 35% TDS 
 
�  Pasteurized cake: Guarantee of pathogen kill 
 
 

Cambi THP plant at Kapusciska WWTP, Bydgoszcz, Poland 
 

Cambi AS 
Solbraaveien 10, 1383 Asker, Norway • Tel. +47 66 77 98 00 • Fax. +47 66 77 98 20 

office@cambi.no • www.cambi.com 


