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SINTEF background

«  Non-profit research foundation
 Fourth largest in Europe, about 2100 employees
» (overs most technological aspects of modern society

“Technology for a better saciety”

 International projects related to fuel cell degradation
«  KEEPEMALIVE (FCH JU, coord. SINTEF)
«  STAYERS (FCH JU, coord. Nedstack)
« RAMSES (FCH JU, coord. CEA)
HYLIFT (FCH JU, coord. LBST)
«  NORCOAT (NICe/TEKES, coord. SINTEF)
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Aims to establish:
* Improved understanding of degradation and failure mechanisms faor stationary PEM fuel cells
* Accelerated stress test protocols, sensitivity matrix and lifetime prediction models

Systemize &
synthemze all available

Design experiments
& accelerated stress test
protocols

Advanced cell & stack
degradatlon studies
tu-techmques

omprehensive
materlals characterization
(-situl- technigues

@ Micro and Macro-ley

*  Funded by FCH JU
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STAYERS (H.0

Main objective of the project is to:

* Materials research to improve longevity and reliability

 Lifetime of 40000 hours for stationary applications

 Verify by real-life testing of stacks in the chlorine-alkali plant in Delfzijl vs. AST in [ab

Source: Nedstack

* Funded by FCH JU

SINTEF Technology for a better society




K K K Kk Kk K Kk *x

* Xk kK k k kX X

Robust Advanced Materials for metal SupportEd SOFC
Develop 37 generation SOFC

* Increased performance & durability

* Reduced costs, based on metal supported cells

G3-planar SOFC N
Metal supported cell Thin and dense
Gl-planar SOFC G2-planar SOFC Anode side option” AMSC electrolyte: lower
Electrolyte supported cell Anode supported cell operating temperature

Electrolyte| Cathode

N =

Cathode

Thin anode:
improved redox
cycling resistance

Electrolyte

Planar cells

Metallic material for cell
support: improved
properties and better
cost efficiency

G3-planar SOFC
Metal supported cell
Cathode side option: CMSC

Gl-tubular SOFC G2-tubular SOFC G3-tubular SOFC

y Metal supported cell
With porous support tube athode supported
! St ¢ cell Anode side option: AMSC
Cathode Cathode

. Electrolyte Electrolyte ;5; : :
support tube Anode Anode i 5
w

* Funded by FCH JU

Tubular cells
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. HyLIFT

Clean Efficient Power
X For Materials Handling

www.hylift.eu

Targeting: 10000 hours lifetime for materials handling applications

« Aiming at revealing critical parts in the operation profile causing degradation and
component failure

 Define mitigation strategies
 Adapt control algorithm

* Funded by FCH JU
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Literature search "Web of Knowledge®
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Approach to design accelerated degradation protocols

* Accelerated stress tests designed to investigate degradation :
- of specific components (membrane, catalyst, GDL, BPP....)
* due to specific operating conditions/parameters

* Accelerated life tests designed to investigate real life operation
« based onexperience from real drive cycles
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Catalyst (electrochemical stability, poisoning)

Sub-stack voltage (V)

Source: UTC,DOE annualreview 2011
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AST for investigation of bipolar plates/coatings

Rq remetl nd

«  Keyissues are corrosion and interfacial /Carbon papes pto03mmthick S
. @D‘i &‘& '_ :”i T i«‘f"i ‘ — 3 "" .'..‘.~:§~::z
contact resistance (ICR) RIS oA
T: up to 140°C H, Uﬂgj Oef:; (/g)

« (Complex interaction with other

Cooling fluid\water ++)

components
» Required more than 5000 hours s piste T dmm e
«  Time consuming and cost intensive Ex-situ ICR

testing of materials in fuel cells e Ml o

« Simple and fast screening, preferably ex-

T s et
situ in electrolyte, simulating fuel cell Q. 2

Copper plate ™ carbon backing

conditions and operating parameters

SEM XRD

2208
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In-situ measurement of ICR

cathode housing
» gold coated wire between MEA and GDL
* voltage is measured between gold
coated wire and bipolar plate

bipolar plate
/

bipolar plate

- GDL

gold coated wires to

anaode housing measure the potential
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ICR measured in-situ, constant current 1 A/cme
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Stainless steel and gold at alternating voltage (OCV/0.4V) and 75°C; AST?
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Aim for further work AST BPF

» Find accelerating parameters/conditions

+  Optimise the ex-situ method and correlate this to the in-situ testing.
- But...
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There are many aspects to consider...

Polarisation data
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