Gepkocsikban hasznalt
hidrogén tuzeloanyag-cellak
felepitese

The use of hydrogen fuel cell
in automobile systems




Miért fontos a hidrogén mint

uzemanyag?

Why is hydrogen important as a fuel?

A fosszilis
energiahordozok
mennyisége rohamosan
csOkken

The amount fossil fuels
IS decreasing rapidly

A vilag barmely pontjan
el6allithatd

It’s possible to produce
hydrogen all around the
world.
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A tuzeloanyag-cellak tipusai
The types of hydrogen fuel cells
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PEMFC (Proton Exchange Membrane Fuel Cell), protonvezeté membranos
tizelbanyag-cella

SOFC ( Solid Oxide Fuel Cell), Szilard-oxid tizel6anyag-cella

PEMFC (Polymer Electrolyte Membrane Fuel Cell): polimer elektrolit membranos
tizelb6anyag-cella

DMFC (Direct Methanol Fuel Cell): direkt alkohol tizel6éanyag-cella

AFC (Alkaline Fuel Cell): lugos tuzeléanyag-cella

PAFC(Phosphoric Acid Fuel Cell): foszforsavas tuzel6anyag-cella

MCFC (Molten Carbonate Fuel Cell): karbonatolvadékos tuzeléanyag-cella




A PEM tuzeloanyag-cellak elterjedése
Applicable use of PEM fuel cell
technology in various electronic systems

» Gepkocsik/Cars

» Hordozhato elektronikus berendezések (akar okos
telefonokhoz is) /Portable electronic devices

» Buses and Trucks




A PEMFC fo mukodesi elve
Animation of a sample PEMFC
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» APEMFC elonyei/ Advantages of PEMFC

- minimalis, vagy semmilyen
kornyezetszennyez6 hatas/minimal or no polluting effect

- fosszilis energiahordozok felvaltasa
megujulora/replacing fossil fuels with renewable hydrogen

» APEMFC katalizatorok megoldasra varo
problémai/The problems to be resolved in the PEM

catalysts

- CO tolerancia/ CO tolerance
- hosszu tavu mukodes biztositasa — stabill
hordozd/to ensure long-term operation, stable support

- platinatartalom csokkentése/ reducing the amount of
platinum




Anodoldali katalizator
Anode catalyst

» Andd reakcio/Anode reaction: H, - 2H* + 20-

» Felépitése/Structure: - aktiv komponens/active component
(alt. Pt)

- hordozd/supporter (alt. aktiv C)
- modositok /modifiers
W — CO tolerancia/tolerance
TIO, — WO, - vel hasonlo racsszerkezet - stabil szerkezet
similar structure - stable structure

» Ami hordozonk/ The supporter we used: Tiy ;W 30, - C




Kiserleti folyamat/Experimental
synthesis

» A katalizatorhoz szikséges platina levalasztasa/Deposition of
platinum particles




Electrochemical characterization — CO
tolerance and ECSA

- Prepare a Pt catalyst ink

- System with 3 electrodes

- Pt wire (counter electrode)

- Ag/AgCl(Reference electrode)

- Catalyst deposited on glassy carbon (working electrode)
- H2S504 0.5M electrolyte (Purge the electrolyte in Argon)
- Cleaning process

- Set the potential to 50mV, introduce CO for 30 mins

- Purge with Argon for 30 mins

- Recording CVs with 10 mV/s between 0.05- 1.3V
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» A katalizator felvitele a gazdiffuzios rétegre
szitanyomassal

The application of catalyst on the gas diffusion
layer by screenprinting

Tinta O0sszetétele

The composition of catalyst ink
0.97 ml glikol
1.92 ml nafion
156 mq katalizator
0.32 ml izopropanol

Szitazas utan szaritas 13 orat sy
vakuum szaritoban



» Membran elektrod egyuttes (MEA) elkészitése
The preparation of membrane electrode assembly

Az aktiv feliilet mérete The active area: 4x4 cm i

-

Preselési korilmények Hotpressing conditions: & : pr—
» 120°C, |
» 4,5 tonna
» 3 perc



Tuzeldanyag-cellas meérés korulményei
Fuel cell measurement conditions

Cellaméret/cell size: 16 cm?
Tcella=85 °C

Thi2,02=80 °C

P=2 bar

V h2.02= 120 ml/perc

Mérés el6tt 3h aktivalas 0,6 V-on,
T4,=25°C, To,=68 °C

Meres soran vizsgaltuk a CO meérgezes hatasat.




Tuzeloanyag-cellas meérés
Fuel cell measurement
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CO stripping voltammetria
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Calculation of electrochemical
active surface area
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Osszefogalas /| Summary

» Platina levalasztasa a hordozora  / Pt deposition to
the support

» Elektrokémiai karakterizalas — gyari és modositott
hordozos Pt katalizatorok osszehasonlitasa /
Electrochemical characterization — comparisation of
the conventional and modified Pt/C catalysts

« Modositott hordozos katalizator CO toleranciaja novekedett /
Increased CO tolerance on the modified catalyst

+ Az elektrokémiai aktiv felulet szintén magasabb / Higher
electrochemically active surface area

» MEA készités / MEA preparation
» CO mérgezes folyamatanak bemutatasa tuzel6anyag-

cellaban / Demonstartion of the process of CO
poisoning in PEMFC
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