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Figure 1: Maritime transport fuel production route for biomethane.
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Figure 2: Schematic (left) and photograph (right) of the EMG setup.

Results & Discussion

Optimization of CO, feeding Cathodic biofilm characterization

Automated flow (low and semi-continuous feeding) enhanced gas quality
without compromising any performance parameters.
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Figure 3: Performance comparison of the CO, optimization conditions tested: Manual, Continuous and Automated. associated biofilms were |l Methanobacterium |
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CO, conversion efficiency could not be determined for the Manual pulses feeding. consistently enriched in Mesotoga 1 :;_g;ii;?l?;in?a_s _:
- - - o
Synthetlc blOgaS upgradlng (>801)) Figure 4: Relative abundance (%) of the microbial
The EMG stack effectively converted residual CO, and upgraded methane community in the three EMG cells.
uality from a synthetic biogas mixture. :
dRetty i 5 Conclusions
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Technology TRy CHa Content Consumption 2 > CO, feeding strategy is a critical operational parameter in EMG.
(%) (KWh Nm biogas) valorisation > Semi-continuous low-flow CO, injection improved biomethane quality.
Electromethanogenesis |  4-5 87-90 1.3-6 @ > The 3-cell EMG stack were able to upgrade synthetic biogas.
(influenced by the bioanode) > The results highlight the potential of optimized CO, feeding strategies for
Biological Methanation | 6-8 95-99 4.5-5.5 @ biomethane upgrading applications and support further validation under
Water Scrubbing 9 95-98 0.25-0.30 ) real biogas conditions. o |

Pressure Swing > The transition from pure CO, to §ynthetlc !moga.s operation rev?aled ’fhe
Adsorption 9 96-99 0.25-0.35 ® ne.ed ff)r a deepe.r unleerstandmg of mlcr.oblal response.s, including
Membrane Separation | 8.9 50.99 018.0.35 ® microbial community shifts and methanogenic-related functional genes.
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