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Preparation of nanoparticle support  and 
thin film catalysts
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Anode Reaction: 
2H2 + 2O2− → 2H2O + 4e−

Cathode Reaction: 
O2 + 4e− → 2O2−

Overall Cell Reaction: 
2H2 + O2 → 2H2O

Short introduction in PEMFC

CL- catalytic layer

MPL – micro porous layer 
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Nanoparticle support
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10ugPt, C, CeOx 4ugPt, C, CeOx10ugPt, C, CeOx

C, CeOx, TiC
60ug Pt, C, CeOx, TiC

200ugPt, C, CeOx

Nanoparticle support
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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.

PEM water electrolysis
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Pt price: $834 per oz t 

loading: od 0,1 do 1 mg/cm
2

on cathode

Carmo M, Fritz DL, Mergel J, Stolten D: A 

comprehensive review on PEM water electrolysis, 

International Journal of Hydrogen Energy 38, 2013

L.R. Ma, S. Sui, Y.C. Zhai, Investigations 

on high performance proton exchange 

membrane water electrolyzer, Int. J. 

Hydrogen Energy 34 (2009) 678–684

Ir price: $520 per oz t 

loading: od 0,3 do 3 mg/cm
2

anode

Ir efficiency

79ug Ir/cm2      158ug Ir/cm2    237ug Ir/cm2
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New goal
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Pt-Ir water electrolyser anode (water) × PEMFC anode (hydrogen); Pt cathode(HER,ORR)

PEM FC old cell

Reversible

with GDL with grid

alfa Anode, Cathode our Pt-Ir Anode , alfa CathodePEM, thicknes

212,  50,8um 0,83 0,82 0,72

115,  127um 0,41 0,37
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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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This sample was tested in 
Electrolyser /PEMFS three 
times  (STABLE)

9 days PEMWE  6 days PEMFC

This sample was tested in PEMFC then 
in electrolyser. In electrolyser the PEM 
212 was rapidly destroyed on 
5 days on PEMFC, 3 days on PEMWE

Thick membrane Nafion 115

PEM FC old cell

Reversible

with GDL with grid

alfa Anode, Cathode our Pt-Ir Anode , alfa CathodePEM, thicknes

212,  50,8um 0,83 0,82 0,72

115,  127um 0,41 0,37

URFC
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Summary

Low content catalyst is possible 

for PEMFC, PEMWE, URFC.
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CV - ECSA

Our products
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Hall 27, Stand D54

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

HANNOVER MESSE 2016, 25 - 29 April
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Thank you for your attention


