


Agenda

* Vad ar korrosion

e Miljon i en branscell

e Hur foérhindra korrosion

« Utvardering av material
— Ex - situ metoder

— In situ metoder
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Vad ar korrosion?

= Corrodere (latin) = gnaga sonder

—

Metall-
utvinning

Korrosion

\

Korrosion = Metallens stravan att
aterga till sitt mest stabila tillstand
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Korrosion = Kopplade anodiska och katodiska reaktioner

1. Jonledare: Elektrolyt (luftat vatten)
Luftat vatten 2. Elektronledare: Metall (stal)
O 3. Anodisk reaktion: Jarnupplosning
o, 2 Fe > Fe?* + 2e

4. Katodisk reaktion: Syrgasreduktion

A Fe2*

@)
OH- ® E 1/20, + H,0 + 2e- > 20H-
¥- Total reaktion:
Fe + 1/20, + H,0 > Fe2* + OH > Fe(OH),
Stal




Metaller | bransleceller

Membrane (PEM)
Gas diffusion layer (GDL)

Bipolara plattorna Catalyst

Leder strommen bort ifran katod/anod, separerar
cellerna ifrdn varandra H, — H «— O,

Ti, SS, (grafit)

Bipolar plate

7~

Katalysatorn , >
Pt (PEM) x T

Ni, Co, Mn (AEM, AFC) & 2

+

Korrosion ->Frisattning av joner fran bipolara plattc :? B
Bryter ner membranet i PEMs ;\,

Forsamrad elektrisk kontakt mellan bipolara plattor |, .=
och membranet

L —H,0

Forsamrad prestanda av branslecellen
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Miljon i bransceller

4 )
Gaser
Anod: H,
Katod: O,
- /
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/Temperatur
PEM/AEM/AFC:
20-100°C

Solid oxide fuel
cell: 500-1000°C

4 )
pH
PEM - sur
AEM/AFC -
alkalisk
- J

den

\_ J

4 )

Potential
Anod: free
Katod: + 0,6 V
vs Ag/AgCl

\_ J
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Hur forhindra korrosion

Korrosionsmotstandiga metaller

Grafit (sprott, dyrt)
Ti (dyrt)

Rostfritt ( behover ytterligare
korrosionsskydd)

(Al — lattvikt, men korroderar valdigt l1att)
Ledande keramer PVD

Skyddande belaggningar

= Okad korrosionsmotstand
= Minskad kontaktrestsans

» Ledande keramer
= TiN, CrN
= Kol belaggningar

=



Ex-situ testing

nNx



Ex-situ ageing - catalyst

« 0.1MHCIO,eller0.5M
H,SO,

« AST: 10 000 potentialcykler
mellan 0.6-1.0 V vs RHE

— Manga andra AST
rapporterade i
litteraturen
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Ex-situ ageing —
Bipolar plate

«  Standard fran DOE

*  pH3H,SO,+ 0,1 ppm HF

«  Potentiodynamic polarisation (anod)
«  Potentiostatic polaristation (katod)

* Relevansen kan ifragasattas
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Ex situ ageing — Bipolar plate
PDP Potentiostatisk
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SS316 L

Kai Feng, Guosong Wu, Zhuguo Li, Xun Cai, Paul K. Chu,; Corrosion behavior of SS316L in simulated and accelerated PEMFC environments; International Journal of R
Hydrogen Energy,; Volume 36, Issue 20, 2011, Pages 13032-13042, S
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Ex-situ aldring — Bipolar
plate

* Alternativa metoder

— Temperatur,
luftfuktighet, gaser

— Narmare den verkliga
miljon i branslecellen

— Ej standardiserad
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In-situ ageing
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Accelerated stress test

*  Degraderar en specifik komponent

 Kort repeterande enhet
«  Exempel:

— Catalyst AST

— Membrane: RH cycling at OCV

« No AST for bipolar plate
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Accelerated stress test

04 4

Current (Afcm?)

—Triangle
—Square

—~Constant

Time
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Cell Potential (V)
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Accelerated load Fuel cell dynamic load cycle

100 F
cycles
90 r
80 r
70 r
*  Applikations beroende 3 oo
*  Beror pa drivlinans T 50 _l
H @]
design 4ol
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prediction/comparison 20l
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\ENRELCENE

Corrosion is a vital aspect to consider when
designing new fuel cells

Current ex-situ test needs further improvement
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