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 Executive Summary 
This deliverable D4.3 Piloting of the integrated synthesis gas and mobile fermentation unit is demonstration (DEM) 

deliverable and shows the highlights of the integration activity that was conducted in WP4. The technical results will 
be presented in detail in D4.4. Results of the pilot run.  
 
BBEPP’s mobile gas fermentation unit arrived to VTT in March 2023. Syngas fermentation started in May 2023 and 
piloting runs were successfully executed between 5/2023 and 10/2023. The pilot was operated for around 2 000 
hours in total. Different syngas qualities containing different amount of impurities were tested during the piloting 
runs. The objectives for the piloting runs were following: 
 

 Define the interface between the synthesis gas plant and mobile fermentation unit (especially definition of the 
required cleaning steps) 

 Meet the pre-defined specifications acquired from WP3 covering maximum concentration of impurities (e.g. 
CxHy, H2S, COS, HCN), temperature range, pressure range, optimal H2/CO/CO2 concentration and limits for 
process fluctuations 

 Reduce OPEX and CAPEX by modifying the syngas plant to meet the pre-defined specifications for syngas 
fermentation. 

 Pilot runs execution at the integrated plant at TRL5 

 
After the piloting run, decommissioning and shipping of the unit back to Belgium started in October 2023. Detailed 
reporting of the technical results are expected be finished by the end of December 2023 (M45) in Deliverable 4.4. 
  



 

 

 Integration and piloting runs in WP4 
 

2.1 Shipping of the mobile gas fermentation unit to VTT’s 

Bioruukki piloting facility from Belgium 

 

BBEPP prepared the shipping from Belgium to Finland and the unit arrived to VTT on 27th of March 2023.  The 

shipping required deinstallation of the unit in Belgium and transportation of the unit from Belgium to Finland by ship.  

The BBMPP unit was placed onto a concrete foundation that was built for carrying the heavy load of the BBMPP 

unit for avoiding sinking of the unit. The BBMPP was placed on 27th of March to its place with a crane and the 

installation work started after the placement. 

 

 

Figure 1 Lifting in place of the BBMPP at the site of Arcelor Mittal Ghent for its relocation. 



 

 

 

Figure 2 The BBMPP loaded onto a truck to leave Arcelor Mittal Ghent for its relocation. 

 

Figure 3 The BBMPP loaded onto a truck delivered to its new relocation at VTT Bioorukki. 

2.2 Installation of the mobile fermentation unit at VTT’s site 

Installation of the unit started after the BBMPP unit arrived to Bioruukki piloting facility in March 2023. The main 

installation work related to installing the connections to BBMPP and supply of utilities such electricity and nitrogen. 



 

 

The gas connection goes trough a wall and is supplied to BBMPP’s gas buffer tank. The installation work was 

finished during May 2023. 

 

Figure 4 Placement of the BBMPP unit at VTT's Bioruukki site on 27th of March 2023. 

 

 

Figure 5 BBMPP unit with exhaust pipes on the roof installed in March 2023.  



 

 

 

 

Figure 6 Mobile gas fermentation unit fully operational during May 2023. 

 

2.3 Short description of the campaigns 

The first target was to show that clean synthesis gas can be delivered to the BBMPP unit continuously and the 

acetate production is possible with gasified feedstock. In total, the BBMPP units was operated approximately for 

2000 hours during piloting period between 5/2023-10/2023. 

One of the main objectives of the campaigns was to demonstrate that simplified gas processing system can be 

used in syngas fermentation that can lead to cost savings and reduced CAPEX and OPEX. Detailed information of 

the test campaigns will be available in D4.4 by the end of December 2023.  

Three different campaigns were executed with three different gas qualities: 

1. Ultra-cleaned syngas 

2. Acid-scrubbed syngas 

3. Alkaline-scrubbed syngas 



 

 

 

Figure 7 Different gas qualities after acid-scrubber, alkaline-scrubber, and full ultra-cleaning system. 

2.4 Start-up and operation of the system 

Final preparations and proof testing were done, and the system was started without problems on the 22nd of May 

2023. During each gasification campaign, gas produced by VTT is stored at 10 barg in a 1.5 m³ gas buffer tank 

present in the gas fermentation mobile unit. This way BBEPP can run several fermentation tests using the gas 

stored. 

Dried and pre-processed biomass streams were used in the piloting campaign. The dry biomass is gasified at 700–

900 °C inside a fluidized-bed gasifier. Following the gasifier, gas is sent to a hot gas filter and a reformer where 

residual organic impurities are converted into syngas. Ultra cleaning unit is divided into different cleaning steps, to 

remove selectively the impurities. After the reformer unit, the syngas containing trace impurities goes through the 

following steps in the full ultra-cleaning system: 

- Scrubber, where impurities are adsorbed into an aqueous solution, it can be acid or alkaline according to 

the target impurities. 

- H2S, residual tars and benzene are removed by a dry-bed adsorption unit,  

- Guard Bed 1 and 2 consist of 2 dry adsorption units where HSN and COS are selectively adsorbed. 

In BioSFerA campaigns some of above-described cleaning steps were removed to investigate the effect of different 

impurities concentration on the microorganism, a more detailed explanation is reported below and in the deliverable 

D4.4. The syngas comes out of the cleaning unit, at a pressure of approx. 200 mbar. At such pressure, syngas 

cannot be fed directly to the bioreactors, since the fermentation occurs at 0.5 barg or above. Thus, it is compressed 

to 12 barg and stored inside a gas buffer tank. In this way, the gas can be used directly or later, when it is needed.  



 

 

 

Figure 8 Used feedstocks during the piloting campaign. Straw pellet that was crushed prior to gasification on the 
left side and crushed bark on the right side.  

 

Figure 9 The scrubber that was used in ultra-cleaned, acid-scrubbing and alkaline scrubbing campaigns on the 

left side. The cleaned syngas was fed to the buffer tank shown on the right side. 

 



 

 

 

 

Figure 10 Example: Concentration of the main gas components after reformer prior to gas cleaning. The cleaned 

gas was sent to a buffer tank of which pressure is shown on the left side picture. 

The picture above shows the main components of the reformed gas and trend of the pressure in the storage buffer 

tank during the filling with syngas from the gasification unit. In a normal fermentation process, syngas is fed to the 

bioreactor continuously, orange line in Figure 12, until the syngas in the buffer tank is depleted. When syngas is 

depleted, buffer tank is filled with new syngas. The blue line shows the trend of pressure into the buffer tank. 

 

Figure 11 Bioreactor used during the syngas fermentation campaign 



 

 

 

Figure 12 Sampling of the acetate from the gas fermenter. 

 



 

 

 

Figure 13 A group picture during the final days of BBEPP at VTT Bioruukki 26th of October 2023. 

 

 Dissemination activities in WP4 
The coupling of the gasification unit with the gas fermentation unit as well as the securement of continuous and 

efficient operation at pilot scale was the major accomplishment of the BioSFerA project. The BioSFerA WP4 activity 

has been disseminated in conferences and journals: 

1. eebionews published by EERA in Issue 19 July 2023. 

2. International gasification conference - Syngas & hydrogen from challenging secondary feedstock 19 – 21 

September 2022 Freiberg, Germany 



 

 

 

Figure 14  BioSFerA article published in eebionews published by EERA. 

 



 

 

 

Figure 15 Poster presentation of BioSFerA in International gasification conference in Freiberg, Germany. 

 



 

 

 Next steps 
The piloting campaigns have been in finished during October 2023 and decommissions and shipping of the BBMPP 

unit back to Belgium has been started. The results of piloting campaigns will be reported in detail in D4.4 Results 

of the pilot run. 

Further dissemination actions related to the obtained results are expected until the end of the project and beyond. 

 

 

 


