. Electrocatalytic Reduction of CO, using Flow
=t N RE L Cells with Gas Diffusion Electrodes

Yingying Chen, Ashlee Vise, Cole Delery, Jack Ferrell, Fred Baddour, Guido Bender, Ellis
Klein, Wilson Smith, KC Neyerlin, Todd Deutsch

Power Supply

NREL'’s electrospinning system
L A e

Bipolar membrane development

Cathode

Anode AEM Junction CEM
* Bipolar membranes (BPMs) prevent CO, (CO;2’) and product
AN crossover in CO, electrolyzers.
(-)
\ « BPMs maintain pH gradient permitting water oxidation to occur
40H™ = 0, +2H,0 + 4e~ 2H* +2¢7 ~ Hy in alkaline environment where earth-abundant electrocatalysts
Water Di: iati
T E O can be used.
o) [T T + Dual fiber electrospinning of Nafion and PFAEM results in a 3D

interface that has higher mechanical stability and lower area
specific resistance (better performance) than a 2D BPM

Sonotek spray nozzle on
top of electrospinner drum Sas

o i d o | e © ADding catalysts, like graphene oxide, to BPM interface lowers
[Prs—— w oot cxmys . Perfluoroalkyl 1 1 canmerdatran ,’v{ e water dissociation resistance
T r——" friiiteis Fd o
£, polymer "': a30Ca dypad W/ pray ‘ PR : 5 i i
o=too o 200 200 « Electrospinning is a versatile platform that enables fabrication
> =feH, Yingying Ghen of an array of membrane architectures

m , = | . Component fabrication & device testing

qSaracterization: B g N . “ Bric Transport Phenomena R * NREL’s Energy Systems Integration Facility (ESIF) houses
for Mass & Specifc Roll4o-roll manufacturing: | G Disamacse Becelapment, : capabilities that span multiple scales and levels of integration
B iR e seang: 4 - from materials synthesis to systems testing

) vure co Areal characterization, Roll-to-
EQCMB, Seiras Slot die coating roll demonstration

Over a decade of research in hydrogen fuel cells and water
electrolysis systems has established an expertise and
4 understanding needed to accelerate CO, electrolyzer

i is: MEA integration Performance Evaluation:
Material Synthesis: Coating, Spraying, Painting, | in.situ Diagnostics, PEMFC, AEMFC,
Catalyst & Membrane | & e
Dovelopment lectrospinning, Lamination, |~ Electrolyzer; Single Cell, Stacks,
Hot Press Transfer, Edge ‘spatial

g s development
o 2 :m:/:%j (WE) POM-ree catapt Channel 1
J‘.ﬂ}i‘\‘;\% protection y : sl : '+ Techniques used to measure, model, and elucidate transport
SN i | Hn I 7 : phenomena in gas diffusion electrodes in fuel cells can be

_— applied to CO, electrocatalysis

* KC Neyerlin

Rl

« In-situ electrochemical diagnostics on devices that span mW - kW

GasDeliverv MECS

5x humidified, 500 scem to 5 slpm
1x not humidified

Expandable to 18 total

CO, electrolysis test stands

» Testing CO, electrolyzers has more complex product analysis
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