
 

So long lithium, hello bacteria batteries?
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As renewable energy sources grow, so does the demand for new ways to
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store the resulting energy at low-cost and in environmentally friendly
ways. Now scientists report in ACS' journal Environmental Science &
Technology Letters a first-of-its-kind development toward that goal: a
rechargeable battery driven by bacteria.

Solar, wind and other renewable energy sources are gaining ground as
nations work to lower greenhouse gas emissions and reliance on
petroleum. But sunlight and wind are not constant, so consumers can't
count on them 24-7. Storing energy can make renewables more reliable,
but current technologies such as lithium-ion batteries are limited by
safety issues, high costs and other factors. Sam D. Molenaar and his
colleagues from Wageningen University and Wetsus (The Netherlands)
wanted to come up with a less expensive, sustainable solution.

The researchers combined, for the first time, two separate microbial
energy systems: one that uses bacteria to form acetate from electricity
and one to convert the produced acetate back into electricity. The
researchers successfully charged the battery over a 16-hour period and
discharged it over the next 8 hours, mimicking the day-night pattern
typical for solar energy production. They repeated this cycle 15 times in
as many days. With further optimization, they say the energy density of
the microbial battery could be competitive with conventional
technologies. Someday it could help us store energy from local
renewable sources safely and at a lower cost than current options.

  More information: Sam D. Molenaar et al. Microbial Rechargeable
Battery: Energy Storage and Recovery through Acetate, Environmental
Science & Technology Letters (2016). DOI: 10.1021/acs.estlett.6b00051 

Abstract
Bioelectrochemical systems hold potential for both conversion of
electricity into chemicals through microbial electrosynthesis (MES) and
the provision of electrical power by oxidation of organics using
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microbial fuel cells (MFCs). This study provides a proof of concept for a
microbial rechargeable battery (MRB) allowing storage of electricity by
combining MES and a MFC in one system. Hexacyanoferrate(II/III) was
used as counter redox couple. Duplicate runs showed stable performance
over 15 days, with acetate being the main energy carrier. An energy
density of around 0.1 kWh/m3 (normalized to anode electrolyte volume)
was achieved at a full cycle energy efficiency of 30–40%, with a
nominal power output during discharge of 190 W/m3 (normalized to
anode volume). With this study, we show a new potential application
area for bioelectrochemical systems as a future local energy storage
device.
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