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OUTLINE:
1. About CellEra
2. Latest developments in AEMs
3. Are there any available anion conductive ionomers ?
4. Stability challenges — backbones and functional groups
5. What about electrocatalysts ?

[Off-the-record]. some data on CellEra’s cells and stacks
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Technologies

FOUNDED IN DECEMBER 2007
LOCATED IN CAESAREA, ISRAEL
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wellEra WHO WE ARE
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* 17 people

(incl. 5PhD, 4MSc, 4BSc)
 AEM-CCM production lab
* Polymer & chemical lab
* 20 FC stations in 2 testing labs
e Stack & system lab

Technologies
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*Publications with “alkaline membrane” and “fuel cell” from ISI Web of Science search engine.
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New anion conducting pore-filling membranes:
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NEW STRUCTURED AEMs
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NEW AEMs -- COPOLYMERS

Anion conductive hydrophobic-hydrophilic multiblock poly(arylene ether)s:
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Simplified synthesis of Ammonium Functionalized Polyethylene:
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Lin et al.; Macromolecules 44, 2011, 9642 [Feng Yan]
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Polysulfone quaternary phosphonium
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IONOMER -- THE CHALLENGE

Today’s available ionomers
are limited by their IEC
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Reported durability tests of OH- conductive polymers:
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Recent examples:
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e A NEARLY UNEXPLORED FIELD

Scarce work done on the catalyst front for AMFC technology:

Non-PGM studies focus on PEM development Acidic pH Alkaline pH
IHP O|HP ll'lP OlllP
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m v wvu -M
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Dodelet et al Zelenay et al D. Liu - ANL Atanassov et al

Non-Pt studies targeted
ONLY for ORR catalysts !!

S. Mukerjee; AMFC Workshop Seminar (2011), Washington Northeastern University
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Cathode catalysts — Just a few studies have only now started:
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-.-:ez'sz.‘.ellEr'a ANY ALTERNATIVE TO Pt FOR HOR CATALYSTS?

Technologies

Anode catalysts — Fundamental studies by the TUM'’s group:
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Anode catalysts — scarce studies (!): A metal decorated Ni catalyst

E-EfleV

— Ni(111)

=) —Cro/Ni(111) ]|

O 05 1 15 0 1 2 3 4
Average LDOS of surface Ni atoms / eV
DFT calculations to evaluate the
effect of Cr oxide modification on the
electronic structure of Ni surface.

Best power density result published
for a complete non-Pt cell: 70mW/cm?2

Cell voltage (V)

Tang DaoPing, et al.; Sci. China Chem. 2 (2010) 53

L

I

OH~ conductive polymer

/l' 55
=] \\.‘ 99 <4
.+ i
9
> < ‘—_/,.4“ et
| <= |
| oo ‘
/ 4> < \
Ni-Cranode | “,” | Agcathode

0.0+

0 50 100 150 200 250 300

Current density (mA/cm?)

- 70
- 60
- 50
- 40
- 30
- 20

- 10

Power density (mW/cm?)



-ﬁEEehEr'a

OUTLINE:
1. About CellEra
2. Latest developments in AEMs
3. Are there any available anion conductive ionomers ?
4. Stability challenges — backbones and functional groups

1/12

5. What about electrocatalysts ? ;
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CELLERA’s ACHIEVEMENTS

Longevity tests : hundreds of hours...
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CELLERA’s ACHIEVEMENTS

State of the art — Max. power density for H2/air: ~700mW/cm? !!
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CELLERA’s ACHIEVEMENTS

State of the art — Non-Pt based cell (H2/air): max. 400mW/cm? !!
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CELLERA’s ACHIEVEMENTS

e s
First field test, outdoors, 45C ambient 2
(July 2011 @Texas) -

II Time [h] .
-'Ee Er‘a Dario R. Dekel: dario@cellera.biz
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