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INTRODUCTION

Microbial electrosynthesis (MES) relies on microorganisms as catalysts for the anoxic reduction of
organic compounds at the cathode, CO, in this study, at the expense of oxidizing reactions
performed at the anode. Due to the oxidized nature of the carbon molecule, external energy
must be supplied for the reaction to be favourable. In a nutshell, MES can decrease surplus CO,
in the environment while synthesizing value-added compounds.

OBJECTIVES*

(i) Evaluation of the current state of CO, emissions.
(i) Study of materials and microorganisms.

(iii) Research on the economic viability and scale-up.
(iv) Review of real production schemes.

* Accomplished via a literary review of general and specific scientific papers.
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From the genus: Clostridium, Moorella and Sporomusa.

Metabolic pathway: Wood-Ljungdahl.

Electron transfer: direct (NADH delivering enzyme, coenzyme Q, ubiquinone) or
indirect (H,, neutral red, methyl viologen, thionin).

CONCLUSIONS AND FUTURE OUTLOOK

Strong points: (i) requirement for little amount of water and, sometimes not even freshwater, (ii) it does
not need arable land, rendering it free from the debate of food vs. fuel, (iii) ease in the biofuel
obtention process, and (iv) the possibility of (renewable) energy storage.

Electric power

Economic viability: cost of electricity and reagents: 4,430 EUR year? and benefits: 3,356 EUR year for
5.37 tonnes of acetate year(3.94 tonnes CO, year). Economically non-viable under the current state-
of-the-art (Technology Readiness Level 4).

Future research: (i) good CO, availability, (ii) high couolombic efficiency with low overpotentials, (iii)
increase production rates and specificity, and (iv) effective and economic downstream processing.
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