
MOBILE UNIT 

The mobile unit has been tested in Vacarisses landfill (Catalonia, operated by HERA) and 
later in Areosa landfill (Galicia, operated by SOGAMA) 

Catalonia . The SOFC in Barcelona has been operated initially with a landfill upgraded 
biogas with high content of methane (70-85%), adapting its pressure to the SOFC 
requirements. The start up took place in mid November 2007 by an Acumentrics specialist. 

 

    

Container where mobile system is integrated. Catalonia Additional AC filter 

 

The evaluation of the first running hours showed a decrease in the cell voltage and a 
degradation of 4% in the stack of the fuel cell in this short period of operation. Traces of 
DMS (18 ppmv of dimethylsulphide) and CS2 (6 ppmv of carbondisulphide) not detected by 
the analyzer were the cause of the degradation of the stack. 

From November 07 to August 08 the SOFC operated 335 hours in different periods (Nov 07, 
March-April 08, May-June 08, Aug-Sept 08).  In between of the operation-test phases 
several actions to enhance the performance of the SOFC were carried out. 

The maximal electrical efficiency reached by the SOFC in Vacarisses has been 29%, with 
an average DC power production of 2,46 kW. The thermal efficiency for the same point is 
24,45% (+/- 10%), with a thermal output power of 0,96 kW. The methane content in the 
biogas was 75% and 3,4% O2 and the biogas flow rate entering the anode 16,89 slpm, 
which means an energy input of 8,4 kWh.  

For a similar DC power (2,57 kW) produced by a SOFC tested on natural gas at 
manufacturer premises, the electrical efficiency was 30,5% and the thermal efficiency 
11,9%. In this case, the energy input of the natural gas was 8,8 kWh. 



   

SOFC (Acumentrics) assembled in 
container 

Internal view of SOFC 

 

The biofilter did not operated steadily in Catalonia due to failures in the PLC programming 
and communication between PLC and the computer application. The biofilter was inoculated 
with bacteriological activity - Thiobacillus for H2S and Pseudomonas for siloxane -. The 
longer testing period was from May to Sept 08. 

The reduction in H2S concentration showed values from 50-70 ppm to 6-12 ppm at the H2S 
removal biofilter and 0-1 ppm after the activated carbon treatment. The percentage of H2S 
removed has been around 85%, the biogas in Catalonia presented from time to time great 
variations (H2S content reduction in the inlet from 80 to 45 ppm). Biological systems need 
some time for adapting the bacterias’ activity to changes in the concentration of the H2S in 
the raw biogas or in the operation conditions; therefore the efficiency value presented before 
for the biological upgrading is very positive in a gas with great variations.  

            

BPU BPU assembled in container 

 



As conclusion of the test in Catalonia, it can be stated that, although this SOFC was 
designed to operate on natural gas, which is close to 100 % methane it was possible to 
operate on upgraded biogas. This did not have an appreciable impact on cell performance. 
Care must be taken to remove all sulphur species from the biogas before entering the fuel 
cell anode to avoid performance degradation. 

Galicia. The container was next shipped to Galicia and assembled in Areosa landfill. The 
biofilter showed the best performance in Galicia. The efficiency reached the 100%. This 
optimal efficiency in the H2S biofilter was reached at a temperature of 32 ºC and pH around 
7. The gas pressure was on 70 mbar. 
 

 

 

 

 

 

 

Container in Areosa’s landfill and connection 

 

The deviation in the graph was attributed to decreasing concentration of H2S in the raw 
biogas. Also it is remarkable the long testing period, with only some days off that 
corresponded to problems with pressure and adjustments in the landfill. Siloxanes content at 
Areosa’s biogas was negligible; therefore its degradation in the biofilter could not be 
measured. 

This mobile unit demonstrated, after its use in Catalonia and Galicia, the possible use of the 
biotrickling systems in different locations. 

 

 

 

 

 

 

 

 

 

 

 

Figure. H2S Removal efficiency, Galicia 

 
Several problems prevented to start up the SOFC in SOGAMA but the main reason was the 
unsteady biogas supply and the low CH4 content (< 50%) which meant very low power input 
to the SOFC. 
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