
Sewage Derived Methane as a Vehicle Fuel in 
the City of Lille 

 

1. Aim of the Project 
 
The aim of the project was the purification of the biogas produced by the sludge treatment 
plant in Lille - Marquette and its subsequent utilisation as a fuel for the public transport in the 
Municipality of Lille. After purification, the gas is compressed to 350 bars to be used in 
modified diesel engines of municipal buses.  
 
The project started in November 1988 and the first bus started operating in March 1994.  
 

 
 

Photo 1: The methane fuelled bus during operation in Lille 
 
 

2. Introduction 
 
The purpose of the project was the development of appropriate technologies for the 
conversion of city buses so that they can run on methane produced by the Marquette biogas 
plant. The fuel gas should have good energy-efficiency at costs comparable to current fuel 
prices and the project should result in significantly less air pollution generated by public 
transport services.  
 
The objective was to purify 1,000 m3 per day of biogas produced in the waste water treatment 
as a substitute for 600 l vehicle fuel. The biogas treatment consists of counter-current washing 
to remove CO2 and removal of sulphur by an innovative biological treatment process which 
produces solid sulphur. The biogas is subsequently compressed to 350 bars to be used in 
modified diesel engines of the municipal buses. The modification of the diesel engines to 
operate on purified biogas (98% dry methane free of H2S) allows also the utilisation of natural 
gas which means that it can be used in case there is a problem with the production and supply 
of the purified biogas.  



The project was initiated by the consortium of GERES/SOLARGO and the Greater Lille 
Council. Several other companies joined their expertise in order to complete all technical 
aspects of the project which resulted to this new energy carrier network in urban 
transportation. These are:  

RENAULT V.I. (RENAULT Commercial Vehicles) 
    Gaz de France 
    Societe des eaux de la metropole Nord 
    TRANSPOLE 
    BUREAU VERITAS 
 

3. Technical Description 
 
The biogas scrubber was commissioned in June 1995 and a dispenser was installed in the 
production site of LILE-MARQUETTE. The unit was designed to comply with 
environmental constraints and thus the water from the scrubbing operation and the residual 
gases are recycled through the front-end or removed by a biological filter. The methane loss 
during the scrubbing is negligible (0.2%) due to the innovative design of the scrubbing water 
degasification process developed in Lille. 
 
 

 
 

Figure 1: Biogas Purification and Compression Unit 
 

 
The first bus was converted to gas utilisation on December 1992, and by the beginning of 
1997 seven other buses had been added to this renewable fuelled bus fleet. In March 1994 the 
first bus was allowed to operate on a line of the TRANSPOLE network and has cover 80,000 
km in urban areas. Renault V.I. was in charge of developing the engine and TRANSPOLE 
undertook the reinforcement of the bus structure and instalment of the gas storage on the bus 
roof (see Figure 2). The specially designed aluminium alloy tanks were certified after an 
extensive testing programme covering such possible events as fire or criminal acts.  
 

4. Performance of the Purification Plant & the Buses 
 
The methane gas produced in the sewage plant has a methane concentration of 97% and is 
virtually free from particulates (H2S<2ppm, O2<0.2%, H2O<3ppm). All steps have been taken 
to ensure that only the gas that meets the specifications imposed by Gaz de France is stored in 
the storage unit. The composition of the produced gas is continuously monitored. The energy 



consumption of the biogas purification unit equals 12.5% of the energy content of the biogas 
processed. The availability rate of the biogas purification unit has been increasing steadily up 
to 41%, however, this has to be improved further. 
 

 
 

Figure 2: Schematic of the bus 
 
The bus fuel consumption is higher than for diesel fuel due mainly to the overload represented 
by the on-board storage system and by lower energy-efficiency of the engine compared to 
diesel buses. Over the demonstration phase of the project, average consumption reached 21.6 
MJ/km (or 59 litres of diesel- equivalent per 100 Km) against 15.4 MJ/km for diesel (or 42 
litres of diesel per 100 km).  
 
Besides the increased consumption no operational problems have occurred with the converted 
buses and both operators and users are satisfied with the environmentally friendly buses.  
 
Exhaust gases emitted by the gas fuelled bus are much lower than those by the reference 
diesel bus with particles and dust being practically non detectable while the emission 
reductions concerning hydrocarbons, nitrogen oxides or carbon monoxide are very 
substantial. These are very good results considering that the technology does not involve any 
post-combustion catalyst. It can be concluded that methane causes significantly lower 
emissions of pollutants than diesel fuel. 
 
An interesting aspect of the project is that due to the utilisation of the biogas produced in the 
sewage plant it is now possible to recuperate the energy content of the biogas which had no 
useful application (3000 to 4000 m3 of gas per day). There is also an important reduction on 
the sulphur released, which is now fixed and recycled in the purification process. Besides this, 
there is a reduction on the fossil fuel utilisation and subsequent promotion of the local 
available renewable energy. 
 
It is expected that continued innovation on several aspects of the project will result into 
significant reduction in gas consumption due to the following reasons:  
 
1. improved energy-efficiency through the development and improvements of the gas 

purification technology,  
2. reduced weight of the on-board storage gas tanks with the introduction of composite 

materials. 
 



These developments will further improve the energy balance, the environmental performance 
and the overall economic viability. 
 
 

 
 
 

Photo 2: The bus during testing 
 
5. Economic Performance 
  
The construction of the biogas scrubbing unit cost 4.7 million French Francs of which 1.3 
million dedicated to research and design. The gas conversion programme for buses cost 3.4 
million French Francs, of which 0.9 million were allocated for design and 0.6 million for the 
first bus.  
 
The operational and maintenance costs were 214,000 FF over the 10 first months of operation 
which correspond to 314 FF (excluding taxes) per hour of operation. These costs are expected 
to be reduced significantly after the demonstration phase of the project when experience will 
have been accumulated. Based on an operational scheme of 4,000 hours per year the 
production cost is 2.9 FF/m3 methane gas.  
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