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ECP Performance
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MEA Construction Testing conditions
HEM: PAP-TP-85, ~20 pum Temperature: 60 - 70 °C*
lonomer: PAP-BP-100 or PAP-TP-100* Anode Flow: 7-50 sccm H, (80-90% RH)
Anode: 5-40 wt% Pt/C, 0.01-0.1 mgp/cm? Cathode Flow: 100-1000 sccm air (80-90% RH)
Anode GDL SGL 29BC 500 sccm air, 80% RH
Cathode: Ag, 0.6 mg/cm? or 40 wt% Pt/C 0.1 mgp/cm?  BP: 0/0 kPa,
Interlayer: Vulcan XC72 + 30-40% ionomer, ca. 1 mg/cm?  Condition: 1 h hold, average last 30 min

Cathode GDL  SGL 25BA or SGL 29BC *Bold values apply to top figures
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CO,-free HEMFC performance
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MEA Construction Testing conditions
HEM: PAP-TP-85, 15 pm Temperature: 80-95 °C
lonomer: PAP-TP-100 Anode Flow: 1000 sccm H,, 75% RH
Anode: 75 wt% 2:1 PtRu/C, 0.3-0.6 mgpg)/cm? Cathode Flow: 2000 sccm CO,-free air, 106% RH
Anode GDL SGL 29BC BP: 250 /250 kPa,
Cathode: 40 wt% Pt/C 0.4 mgp/cm? Condition: 5 s hold, 0.2 A/lcm2 step, average

Cathode GDL  SGL 25BA or SGL 29BC
Pretreatment:.  Soak in 3 M KOH, blot dry (no rinse)
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Roadmap for ECP Modules

Comparison of basic architectural requirements

Fuel cell ECP requirements

e >1 A/cm? e <0.05 A/cm?

e >1 W/cm? heat ¢ <0.06 W/cm? heat

e <0.03 Ohm-cm? e ¢ ~2 0hm-cm? e

* Flow field land and GDL e Can use convection-inducing mesh

spacer to create flow channels
e Can eliminate GDL
e Ultra-low gas R

increase gas phase Ry,

(Sterlitech Corporation)
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ECP for 100 kW HEMFC, 2:1 L:D spiral
wound module
<10 s/m at <20 kPa is easily achievable
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pressure drop tradeoff
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Correlations from: G. Srivathsan, Modeling of Fluid Flow in Spiral
Wound Reverse Osmosis Membranes, thesis, UNIVERSITY OF
MINNESOTA (2013).

Directions for Future Research

Hollow fiber ECP
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Cathode reactions (pH=12-14)
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