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1. Aim of the Project  
 
The aim of the project was to demonstrate that the anaerobic fermentation of separately 
collected organic household waste according to the Valorga process is possible from an 
environmental, technical and financial point of view.  
 

 
 

Photo 1: The Valorga plant in Tilburg  
 

2. Introduction 
 
During the controlled digestion process of organic matter, biogas is produced which can be 
used effectively as an energy carrier. In addition, less CO2 is released during the anaerobic 
fermentation process than during composting (an aerobic process), and no methane escapes to 
the atmosphere as is the case with landfill applications. These are important aspects when 
"global warming" is considered. The anaerobic fermentation process also produces compost 
which can be used as a soil conditioner. 
 
One of Samenwerkingsverband Midden-Brabant (SMB) policy objectives is to promote the 
recycling/utilisation of household waste. In terms of weight, almost 50% of household waste 
in the Netherlands is made up of vegetable, fruit and garden waste (VGF waste). By 
collecting and processing VGF waste separately, a significant contribution can be made to 
realising this policy objective. VGF waste is particularly suited for the production of compost. 
In 1991 SMB decided to realise a digestion plant, according to the Valorga process, for 
organic waste. Design and construction of the plant was awarded to Valorga-Stork Protech. 
Operation of the plant started in 1994. The plant is located in Tilburg, Netherlands, near the 
landfill “Spinder”, which also includes a purification plant for landfill gas and a sewage water 
treatment plant. The biogas, after purification and upgrading up to natural gas quality is 
injected in the communal natural gas grit. The compost produced is sold to the landfill 
“Spinder” where it is used as cover material. The VGF waste is collected by the method of 
source separation. 



3. Technical Description 
 
The fermentation plant has been designed for processing 52,000 tonnes of VGF waste per year. 
This is based on the assumption of an average daily supply of 208 tonnes of VGF waste, +/- 
25%), depending on the season. The anticipated maximum supply of VGF waste is 260 t/d. The 
VGF waste is unloaded from waste collection vehicles into a covered, enclosed receiving area 
of around 800 m2. The waste first undergoes a pre-treatment process (shredding and size 
separation) and then it is mixed with process water and already fermented material in a mixer. 
The pre-treatment of VGF waste results in an organic slurry that can be pumped effectively 
without any major problem. The mixture is pumped to a fermentation tank by means of a 
Putzmeister pump. 
 
During the fermentation process biogas is 
produced. Water is then removed 
mechanically from the fermented material, 
which is then processed into compost. The 
water is recycled as process water to the 
mixer. 
 
Fermentation takes place in two tanks, each 
of a net volume of 2,750 m3. The organic 
material remains in the tank for an average 
retention time of 21 days. At 35 °C 
mesophilic anaerobic fermentation takes 
place. The break-up of organic material 
during the fermentation period amounts to 
about 50 % of organic matter present in the 
VGF. The digested material leaves the 
fermentation tanks by gravitational means, 
and is dewatered by means of screw 
presses. The dewatered material, is 
transported via a conveyor belt to a separate 
enclosed hall, about 500 m2 in size where it 
is piled into heaps for drying and curing.  
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Figure 1: The Process Flowsheet 
 

The biogas generated by the fermentation process is stored in a low pressure gas-holder. It is 
then transferred by means of ventilators to the neighbouring treatment plant for landfill gas (see 
photo 2) where it is purified to the same quality as natural gas. The gas which is subjected to 
purification has to meet a number of requirements, with particular respect to temperature and 
dew point. Part of the biogas generated is compressed and stored in a high pressure storage tank 
from where it is then recycled (injected) into the fermentation tanks in order to obtain an 
adequate mix of fermenting material. 
 
The biogas is flared off when delivery to the treatment plant for landfill gas is not possible (e.g. 
during maintenance operations or malfunctioning) and the storage capacity is not sufficient. 
 
Part of the process water is recycled in the process and part is treated in a centrifuge to remove 
sand. The air is extracted at several points and treated in order to eliminate any pollution or 
odours in the surrounding area of the plant. The air purification system consists of: a)pre-
heating by means of a gas burner, b)an acid gas washer for the removal of ammonia and for the 
humidification of the extracted air and a bio-filter fitted into a container. 
 



4. Performance of the Biogas Plant 
 
About 42,000 tonnes of VGF are currently being processed annually. Processing is carried out 
for 13.5 hours a day (from 7 a.m. to 8.30 p.m.), 5 days a week (from Monday to Friday). The 
nominal capacity of the plant is 52,000 tonnes annually, but at the moment this supply of 
VGF cannot be attained (only VGF from the region Midden-Brabant is available). 
 
 

 
 

Photo 2: The biogas purification unit 
 

Biogas quality 
In 1996 2,996,000 Nm3 of biogas was produced (an average of 57,615 Nm3 per week and 
approx. 70 Nm3 per tonne of processed VGF). The results show that biogas production per 
tonne of VGF is somewhat lower than had been expected due to the fact that the actual VGF 
composition was different from the original design specifications. Despite these differences, the 
guaranteed production of biogas has been attained comfortably (75 Nm3/tonnes x 52,000 t/j = 
3.9 million Nm3 per year). During the design stage biogas was anticipated with methane levels 
of around 57 %. Valorga-Stork Protech had guaranteed a methane level of 50 %. Most of the 
biogas produced is enhanced to natural gas quality levels. In 1996 about 71 % was transported 
to the treatment plant for landfill gas and the rest 29 % was burnt off when the treatment plant 
was not operational. 
 
Compost  
The raw compost, currently consisting of fermented material which has been de-watered, cake 
from the centrifuge and filter cake from the filter press, together has dry matter levels of about 
45 %. The post-composting of this raw compost produces the eventual compost. For each tonne 
of VGF waste, approximately 0.66 tonnes of compost was produced in 1997. The compost 
produced until now cannot be marketed as a structural means of improving soils. The compost 
is too damp and still contains visible impurities, such as pieces of plastic, bottle tops, etc. 
Additional (biological) drying of the compost is essential in order to attain top-class quality in 
compost.  However, the stability of the compost is high and its conductivity and chloride levels 
low. 
 
Operational problems 
VGF waste collected in the region Midden-Brabant contains on average more dry matter and 
less organic matter than expected. The different composition of the VGF waste supplied resulted 



in another mass balance for the processing. The higher amount of inorganic material (in 
particular sand) led to major technical problems. A consequence of the sand presence was the 
extreme wear and tear experienced by the moving parts of the installation. An information 
campaign promoted by the local authorities in the region Midden-Brabant was intended to 
reduce sand levels in VGF waste. However, this has not yet led to a considerable improvement 
up to now. SMB is still examining various solutions to this problem.  
 
Part of the biogas which is produced is injected under high pressure at the base of the 
fermentation tanks, to mix the fermenting material. A major problem is the blocking up of the 
biogas injection points and the biogas supply lines under the fermentation tanks through the 
sedimentation of heavier material (incl. sand) in the fermentation tanks. Regular maintenance to 
these items is therefore necessary. However, the working conditions for this maintenance work 
are poor. 
 
It can be concluded that the production of biogas, according to Valorga principle of anaerobic 
fermentation, meets the expectations both in terms of quality and quantity. However, the 
operationality of the process still needs improvements. 
 

5. Economic Performance 
 
The compost produced generates no income as it is not of commercial quality and it can only 
be used for cover material in the near by landfill. The net operating costs per tonne of VGF 
waste amount to 180.85 guilders excluding the costs for the purification of the biogas. The 
value of net energy production is estimated at 600,000 guilders per year (based on 51.9 x 106 
MJ/year). 
 
It needs to be noted that composting of VGF waste in the Netherlands currently costs approx. 
125 guilders per tonne (for a composting plant with a capacity of approx. 50,000 tonnes of 
VGF per year). Rates for waste incineration amount to around 200 to 250 guilders per tonne. 
 
The simple payback time is about 5 years when compared to the avoided costs for 
incineration and 11 years when compared to the avoided costs for aerobic composting. 
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