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Overview of Research
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Tadiaba4c = 1640˚C

N2O Decomposi4on

N2O         ½O2 + N2 + 82 kJ/mol

Source: zakirov
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MEMS N2O Thruster
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Small‐Scale Thruster

• 12 tests conducted

• Rh on alumina catalyst
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Performance Parameters

Bed Loading 5 kg/m2/sec

c* 71%

Tpreheat 400° C  (100W Power)

Tchamber 888° C



Scaled‐Up Device
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Scaled‐Up Device
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Performance Parameter

Pchamber = 78 psi

Bed Loading = 5 kg/m2/sec

c* = 81%

Tint = 300°C

Pin = 30W



Where can we get N2O to
make ultra-clean energy?



Nitrogen Fixa4on
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Haber Process

N
2  + 3H

2 →
 2NH

3

Natural Fixa4on

Nitrifica4on

Denitrifica4on N2O



The Problem: Nitrogen Waste
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Haber Process

Crops
Fossil Fuels

Total Reac4ve
Nitrogen



The Problem: Nitrogen Waste

11



Bioreactor Overview
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Currently bioreactors minimize N2O and are inefficient
Propose to maximize N2O produc4on, much more efficient

This could lead to a ground breaking technology in waste water
management!



The Solu4on

13BioreactorN2O Thruster

1. Convert reac4ve Nitrogen waste to N2O gas

2. Decompose N2O to enriched air + gen power

Source: Prof. Criddle



Coupled System: Bioreactor

AOB
aerobic

.66NO2
‐  +  .33NH4
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Impact on Bioreactor Opera4on
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Local Wastewater Treatment Plants
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