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Short introduction in PEMFC 9

LEANCAT

LLLLLLLLLLLLLLLL

Electric Current

cc NG
Fuelln  [& Y airim
= M =
e I' H,0
1 H'l' =
H;:j: s
. _ H... DE
Excess z U-Gnaﬁsm
Fuel HE'D out
<= —_
Anode | ]tathDdE
Electrolyte

CL- catalytic layer

Anode Reaction:

2H, + 20% - 2H,0 + 4e-
MPL — micro porous layer Cathode Reaction:

O, +4e” - 20%"

Overall Cell Reaction:
2H, + O, - 2H,0
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SEM HV: 10.0 kV WD: 4.01 mm MIRA3 TESCAN| SEM HV: 30.0 kV WD: 2.99 mm | MIRA3 TESCAN SEM HV: 30.0 kV

View field: 5.00 pm Det: InBeam 1um View field: 5.00 pm | Det: InBeam 1pm View field: 10.0 ym
SEM MAG: §5.4 kx Peter Kus Performance in nanospace SEM MAG: 55.4 kx Peter Kus Performance in nanospace SEM MAG: 27.7 kx

SEM HV: 10.0 kV WD: 4.00 mm MIRA3 TESCAN| SEM HV: 30.0 kV WD: 2.98 mm MIRA3 TESCAN SEM HV: 30.0 kV WD: 2.97 mm MIRA3 TESCAN
View field: 1.000 ym Det: InBeam 200 nm View field: 1.000 ym Det: InBeam 200 nm View field: 5.00 pym | Det: InBeam
SEM MAG: 277 kx Peter Kus Performance in nanospace SEM MAG: 277 kx Peter Kus Performance in nanospace SEM MAG: 55.4 kx Peter Kus Performance in nanospace




Nanoparticle support
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SEM HV: 30.0 kV WD: 2.68 mm | MIRA3 TESCAN SEM HV: 30.0 kV WD: 2.56 mm | MIRA3 TESCAN| SEM HV: 30.0 kV WD: 2.96 mm MIRA3 TESCAN
View field: 1.00 pm Det: InBeam 200 nm View field: 1.000 pm Det: InBeam 200 nm View field: 1.000 ym Det: InBeam 200 nm
LGEIETGEDY Date(m/dly): 03/17/16 Performance in nanospace Khalakhan Date(m/dly): 03/03/16 Performance in nanospace SEM MAG: 277 kx Peter Kus Performance in nanospace
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SEM HV: 30.0 kV WD: 4.96 mm MIRA3 TESCAN| SEM HV: 30.0 kV WD: 3.01 mm MIRA3 TESCAN| SEM HV: 30.0 kV WD: 2.75 mm MIRA3 TESCAN|
View field: 1.000 ym Det: InBeam View field: 1.00 pm Det: InBeam View field: 1.000 ym Det: InBeam 200 nm
SEM MAG: 277 kx Peter Kus Performance in nanospace SEM MAG: 277 kx Peter Kus Performance in nanospace Khalakhan Date(m/dly): 03/03/16 Performance in nanospace
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Voltage [V]

Voltage [V]

S4P14 2nmPt CeOx CNx Cil Gdl w-o T, Alfa K

Experimental results

S4P8 5nmPt CeOx CNx Cil Gdl w-o T, Alfa K
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PEM water electrolysis \Q
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Cross section of support sublayer with 35 nm (a) and 105 (nm) of sputtered Ir on
top of it (left part: secondary electrons imaging, right part: backscattered electrons
imaging). Cross sections were made by precise cutting of Si wafer which in this case
served as a substrate. All micrographs are taken with the same magnification.
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The effect of ionomer content, support material and Ir loading on the PEMWE

performance and example of corresponding EIS diagrams @ 1.5V . (35nm Ir = 79ug/cm?2)
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Ir efficiency 9
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Vehicular and Grid Applications
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For Electrolyser and Reversible FC is used old cell with TiN anode
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For Electrolyser and Reversible FC is used old cell with TiN anode
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Summary

Low content catalyst is possible
for PEMFC, PEMWE, URFC.
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HANNOVER
MESSE

HANNOVER MESSE 2016, 25 - 29 April

Exhibition stand
Topic: Group Exhibit Hydrogen + Fuel Cells +
Batteries

Hall 27, Stand D54
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Thank you for your attention
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