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Approaches to Ambient Temperature
N2 --> NH3

2

MacFarlane et al Joule2020



Aqueous NRR ςCurrent Status

aŀƴȅ ǊŜǇƻǊǘǎΧΧbut!!!

ü Selectivity rarely > 20% (not practical versus Gen 2)

ü Yields so low => prone to false positives

ü Often using huge volumes of N2 gas 
=> very small amounts of bƻȄΩǎ ǇǊƻōƭŜƳŀǘƛŎŀƭ 

ü Papers are now being refuted:
ü Du et al. ACS SustChem. Eng. 2019.
ü Hu et al. ACS Energy Lett. нлмф ϧ 9ŘƛǘƻǊΩǎ /ƻƳƳŜƴǘŀǊȅ
ü Has et al Nature Cat 2019 Matters Arising 2020
ü Choi et al Nature Comms 2020
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¢ƘŜ άwƛŎƘƴŜǎǎέ ƻŦ bƛǘǊƻƎŜƴ /ƘŜƳƛǎǘǊȅΗ

Choi et al Nat Comm 2020
Choi et al ACS Energy Letters 2020



=> Frustratingly False Positives!

Choi et al Nat Comm 2020
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Au/C A very frustrated Jay Choi



ΧΧΦΦōǳǘ ƴƻǘ ŦƻƻƭǇǊƻƻŦ

Hodgetts et al ACS Energy Lett 2020

15NH4Cl 14NH4Cl

15N2ǎǘǳŘƛŜǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǇǊƻǾŜ bwwΧΧ

The difference is clear in the 1H NMR:

But it depends critically on conditions
EgpH:



A Traffic Light Analysis of Literature

ü Choi et alNature Comms 2020



Experimental Set-up & Protocols

Conclusion: 
üGas purificationand analysis vital:
- H2O(in aprotics)
- Nitrate/nitrite
- NOx (all of them)
- NH3

üSee latest protocol commentary
in Choi et al Nat Comm 2020
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