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Short-Circuiting
the Phosphorus
Economy

the central role of P4
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Product Dosing Confirms P, Potential
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Tafel Curves Shift at Low [Anhydride]
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e Electrochemical PRR

IS extremely efficient
, it

o Near 100% atom and
energetic efficiencies

e Milder than incumbent
process (1500 °C)

e Potential to be zero-
carbon (anodic OER)




Electrochemical
Nitrogen Reduction

routes to clean fertilizer synthesis
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High-Pressure N, Electroreduction
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Copper Nitride is Active for NRR

Peak FE: 14% (1.67x10° mol m? s™)
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Copper Nitride is Active for NRR
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e Applied pressure is
a powerful handle
for modulating NRR

e Much work needed
to achieve industrial
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Methane
Gas-to-Liquid
Functionalization

scalable valorization of flared methane
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Functionalized Methane Product Protection
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Industrial MBS Hydrolysis: Infeasible
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MeCl for MBS Product Separation

e Bottom to top:

o Esterified MeOH in i
HZSO4 “ | —stock MBS
m MBS +DMS
o Pressurize with 150 U JL )
psig HCI o
m Forms MeCl J;WS\BH
o Heat at 200C for 90 min
m MeCl volatilizes

55 . 50 . 45 . 40 . 35 30 25 20



MeCl Hydrolysis: Reduced Distillation
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MeCl Upgrading: Industrially Viable
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e Efficiency is no
guarantee of #
industrial viabllity %

e Product separation
can be as crucial as
product generation
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