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Who is Danish Power Systems (DPS)?

Strategy: To develop State of the Art MEAs and establish
a manufacturing facility

Strong relations with Danish and international companies,
universities and organizations

Key player and member of the Danish Partnership for
Hydrogen and Fuel Cells
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Low Energy X-ray Imaging Used to Quantify the Large-Area Thickness Variation of

the Catalyst Loading on Carbon Cloth Based Electrodes for Fuel Cells.
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High Temperature PEM FC

H
N

KT Lo

N
Poly (2,2 -m-(phenylene)-5,5 blbenZ|m|dazoIe)

Well-known temperature resistant polymer :@ O/\
T, =~430°C

HO o H )®
N\ v/
When doped with phosphoric acid: Hof“p/OWHOP OH ~p H.
Proton conductor @ ( O—H
o / @ HO OH

%O@L

Wainright and Savinell. J. Electrochem. Soc. 142 (1995) L121
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Why HT-PEM?
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Why HT-PEM?

HT- versus LT-PEM.:
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DPS’ capabilities - MEA manufacturing
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Polarization curve
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Polarization and a power curve for MEAs tested with hydrogen at 160 °C. Based on 90
identical 50 cm? MEAs. Error bars on the polarization curve indicates standard deviation

below 2 %.
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H,PO, and doping:

H,;PO, weight % change over time in a
beaker stored with a non tight lid in a plastic box
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—+Pure 85% H3PO, at 25°C
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Time (days)
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MEA cross sections — ion milled

20 pum EHT = 15.00 k¥ Signal A = CZ BSD | Probe = 200 pA Date 31 Jan 2012
| | WD = 8.0mm Mag= 490X Chamber = 1.61e-003 Pa
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Electrodes and Pt distribution:
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Polarization - hydrogen and reformate
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Polarization curve for MEASs tested with hydrogen and reformate
at 160 °C.
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Durability - 600mA/cm?

Durability test — 600 mA/cm?
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Pt loading: anode 0.3 and cathode 0.6 mg/cm?

Reactants: H,/Air 1/1 bar

Area: 10 cm?
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SEM investigations:

Un-used MEA: After 4000h operation:

20 pm EHT=1500kv  SignalA=CZBSD  |Probe= 200 pA Date :31 Jan 2012 20 pm EHT=1500kv  SignalA=CZBSD  |Probe= 200 pA Date 6 Feb 2012
WD=80mm  Mag= 490X Chamber = 1.61¢-003 Pa H WD=115mm  Mag= 508X Chamber = 1.88¢-003 Pa s
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DPS technology status:

PBI synthesis (uniform Mw)

PBI membranes (standard and x-linked membranes)
MEA's (standard and custom sizes)

Performance and durability
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Pilot production in
preparation

Performance
Improvements

Next step:

e |t takes time:

— Demonstration of
lifetime

— Market development

Durablility improvements

Cost reduction
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Thank you!

www.daposy.com
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MEA

Stack

Components

Systemer

membranes, electrodes, PEMEC MEA’s DMFC/PEM MEA's,
MEA’s flow plates
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SOFC stacks
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Serenergy:
Ecomotion®

k il

=

TOFC:
SOFC system
Wartsilg

H2 Logic A/S:
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DMFC 500/800W

Serenergy:
HC 35

H2 Logic A/S:

H2Drive® H2Station®

Dantherm Power:
PEM uCHP

Dantherm Power:
SOFC uCHP

Dantherm Power:
SINE project

Dantherm Power:
DBX5000

Dantherm:
UPS SINE

Dantherm Power:
50 kW container

Dantherm Power:
DBX2000

Under development

Demonstration and field tests

Early markeds
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