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Abstract

Conductive materials (CM) improve the efficiency of methane production (MP) in anaerobic
digestion (AD) processes (Martins et al. 2018), but little is known on the impact of CM directly
on methanogens. Different species of methanogens were shown to be differentially affected by
carbon nanotubes (CNT) (Salvador et al. 2017; Zhang, Zhang, and Lu 2018). For instance, CNT
increased significantly the activity of an hydrogenotrophic methanogen (Methanobacterium
formicicum) (Salvador et al. 2017), but other methanogenic species were less affected (Salvador
et al. 2017; Zhang, Zhang, and Lu 2018).

In this study, we evaluated the effect of other CM (activated carbon (AC) and magnetite (Mag),
at 0.5 g/L) on the activity of both hydrogenotrophic (M. formicicum and Methanospirillum
hungatei) and acetoclastic (Methanosarcina barkeri and Methanosaeta harundinacea) pure
cultures of methanogens.

The presence of AC resulted in reduced lag phases preceding the MP, and faster initial MP rates
(IMPR), which was more evident in M. formicicum cultures (IMPR increased 15 times).
Magnetite inhibited the activity of M. formicicum, and showed a minor impact in the activity of
the other methanogens.
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References

Martins, Gilberto, Andreia F Salvador, Luciana Pereira, and M Madalena Alves. 2018. “Methane
Production and Conductive Materials: A Critical Review.” Environmental Science & Technology
52 (18): 10241-53. https://doi.org/10.1021/acs.est.8b01913.

Salvador, Andreia F., Gilberto Martins, Manuel Melle-Franco, Ricardo Serpa, Alfons J.M. Stams,
Ana J. Cavaleiro, M. Alcina Pereira, and M. Madalena Alves. 2017. “Carbon Nanotubes
Accelerate Methane Production in Pure Cultures of Methanogens and in a Syntrophic
Coculture.” Environmental Microbiology 19 (7): 2727— 39. https://doi.org/10.1111/1462-
2920.13774.

Zhang, Wei, Jianchao Zhang, and Yahai Lu. 2018. “Stimulation of Carbon Nanomaterials on
Syntrophic Oxidation of Butyrate in Sediment Enrichments and a Defined Coculture.” Scientific
Reports 8 (1): 12185. https://doi.org/10.1038/s41598-018-30745-7.

Acknowledgements

Symposium on Chemical and Biological | 189



DCE21| 4" Doctoral Congress in 28™"-29™" June 2021 Porto,

This study was supported by the Portuguese Foundation for Science and Technology (FCT)
under the scope of the strategic funding of UIDB/04469/2020 unit. Cétia S. N. Braga holds a
grant SFRH/BD/132003/2017 funded by FCT and European Union (EU), through the
Portuguese State Budget and the European Social Fund under the scope of Programa
Operacional Regional do Norte. This work was also financially supported by: Base
FundingUIDB/50020/2020 of the Associate Laboratory LSRELCM-funded by national funds
through FCT/MCTES (PIDDAC). OSGPS acknowledges FCT funding under the Scientific
Employment Stimulus-Institutional Call CEECINST/00049/2018.

Symposium on Chemical and Biological | 190





