Introduction

This study focuses on enhancing the efficiency of
membrane electrode assemblies (MEAS) coupled with
bipolar membranes (BPMs) to optimize the parameters
for converting CO: saturated electrolyte solutions into
valuable chemicals like methane, ethylene, and
methanol.
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The BPM contains a anion and cation exchange layer to
promote the dissociation of water into protons and
hydroxide ions.

Future Efforts

Future work will focus improving CO: capture. The
team will work to develop cathodic catalysts with
enhanced CO: adsorption capacity, which 1s critical for
improving CO: conversion efficiency, particularly
under low-concentration conditions. The reactor set-up
and electrolyte type will also be adjusted to improve
capture. Additionally, advancing the understanding of
how local pH changes on the catalyst surface affect
CO: recovery and reduction efficiency will be crucial
for mechanistic studies.
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Materials/Methods

Several parameters were varied including the
concentration of Cu nanoparticles, flow rates, current
levels, and nafion solution concentrations. Different
molar concentrations of KOH and NaHCO:s 1n both
cathodic and anodic solutions were evaluated to
determine the optimal conditions for CO: reduction.
Nafion was introduced in two methods to enhance
proton transport efficiency.
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MEA structure, illustrating the arrangement of the anode,
cathode, and bipolar membrane, as well as the precise
placement and composition of the electrolytes used.

Aerospace Applications

Efficiently converting CO: into valuable chemicals 1s
crucial for developing advanced space life support
systems. Chemical applications include fuel, plant
growth hormones, anti-freeze, and various polymers.

Results/Conclusion

Figures below show the results measured via the mass
spectrometer and electrochemical station. The MS data
1s a reflection of the relative pressure exerted by the
products of the reaction. The amperometric curve 1s a
reflection of the reaction rate taking place within the
MEA reactor.
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