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HIWEX N,O Decomposition
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TRt Scaled-Up Device
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Where can we get N,O to
make ultra-clean energy?
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Natural Nitrogen cycle spins at 130 Tg N/yr.

Haber Process: 100 Tg N/yr.
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GLOBAL POPULATION & REACTIVE NITROGEN TRENDS
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N,O Green House Gas

e 310 x Global Warming Potential (GWP) of CO,

N,O is 5.2% (U.S.) and 8% (world) of GHG emissions

N,O production is increasing

e |[PCCmodels suggest 415% increase by 2100

Haber-Process produces excess Ammonia

e toxicity to fish, fertilization and eutrophication of natural water
bodies, oxygen depletion, and vast dead zones in the ocean

margins
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AERONAUTICS & Bioreactor Overview

NH, N,

Carbon Power+CO,

Currently bioreactors minimize N,O and are inefficient
Propose to maximize N,O production, much more efficient
This could lead to a ground breaking technology in waste water

management! -



FSTANFORD :
ATRONAUTICS & The Solution

1. Convert reactive Nitrogen waste to N,O gas
2. Decompose N,O to enriched air + gen power
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.66NO,” + .33NH,’
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M Et h a n e e 3-4 times more CH, production
e Upto0.1L of CH, per liter of wastewater treated

* Reduce O, requirement by up to 62%

e Aeration is about 50% of the operational costs of a
treatment plant

e Significantly decrease waste biomass

B i O m a SS * Disposal of waste biomass is the second greatest

operational expense at treatment plants.

e Much faster growing and more robust bacteria than
RO b u St n ess competing process (ANNAMOX)
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Local Wastewater Treatment Plants

SAN JOSE

10 times more!
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