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Bioenergy from waste through Microbial Fuel Cells -
practical implementation for scaled up systems
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Put your
pee to
good use
here.

Time to pee?
Do it here and you’ll

light up the urinal.

Our special Pee Power unit
uses microbes that feed on your
urine and generate electricity

as a by-product to power the lights.

Your pee is powerful stuff.

Bio Electrical Engineering Workshop, University of Warwick, 30-31 May 2018



Microbial Fuel Cells




Microbial Fuel Cells 5@g OOBBIC
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EcoBot-I
2003

Row-Bot, 2015

EcoBot-III EcoBot-1V
2010 ongoing




Platform technology: (i) pilot testing, (ii) pathogen killing, (iii) < BEIC

PloS ONE 12 (5), e0176475
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Platform technology: (iv) disinfectant production OOBBIC
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Bi(g)g‘ilm stablility: behaviour studied through MFCs
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Mobile phones, wearables & Pee Power® urinals power
|mprovement
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PeePower® urinal — Glastonbury festival OOBBIC
2015

The PEE POWER® urlnal was flel trlalled at the 2015, 2016 and 2017 Glastonbury music festival, with ~ 1000 people
using it per day (= 500L-urine/day).




First overseas Pee Power® field trial: Seseme Girls’ @< BEC
Boarding School, Kisoro, Uganda
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Continuous development — most recent findings ~ ©<BAC
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Discussion: Challenges/Opportunities OOBBIC

o Small scale MFCs exhibit higher energy density; how small can we go in dn‘ferent
environments (333A/m?3 from 24x130uL)

e Resource recovery through different materials; which material for which reaction or
elements

e Bacterial community analysis; evolution and adaptation from inoculation to
maturing for both mono- and mixed-cultures

e Ceramic appears to be ideal for energy + treatment + resource recovery; more
Information and access to full range of materials is needed

e Chemical energy accumulation can occur by simply controlling external conditions;
how does this get built-into a system; electrode modification (e.g. FeAAPyr, UNM)

e Pathogens can be eliminated through normal MFC operation or through controlling
physico-chemical conditions; this requires systems engineering

e Depolymerisation of macro-molecules found in blackwater and also the lytic
efficacy of the synthesized catholyte on a range of faecal parasites
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