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a GENERAL ASPECTS

ELECTROLYSIS PROCESS MAIN STRUCTURE OF FUEL CELLS
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Fig. 1. The Fuel Cell. [2]

"Fuel cells are devices capable of
doing the reverse electrolysis process”

2H + 0, - 20,0 HOW?
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TYPES OF FUEL CELLS
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TYPES OF FUEL CELLS

AFC PEMEC DMFEFC PAFC MCFC SOFC
Alkaline Polvmer Direct Methanol Phosphoric Acid Molten Solid
Electrolyte Carbonate O=xade
Membrane
COrperating =100 60-120 60-120 160-220 600-800 S800-1000
temp. (“C)
Electrolyte KOH Perfluoro Perfluoro sulfomc H-POy L1 CO:-KCOs 8L
sulfomc acid mmobilized 1in eutectic (wttria
acid (Mafiop membrane) 510 matnix mixture stabilized
(MNafion, immobilized in Zirconia)
membrane) =L 110
Electrode Anode: N1 Anode: Pt, Anode: Pt, PtEu. Anode: Pt. PtRu Anode: N1-5Cr Anode:
materials Cathode: Ag PtRu. Cathode: Pt Cathode: Pt Cathode: MNi-¥S8Z
Cathode: Pt O] Cathode:
lanthanu
m
strontivm
manganit
e (LShI)
Applications Transportation Combined heat Combined heat and power
Space, Malitary and power for for stationary decentralized
Energv storage systems decentralized systems and for
stationary power transportation (trains, boats
svstems etc.)
Eealised Small- Small plants Small plants Medium sized Small power Small
Power medium 0.5-400 KW = 5 kKW plants =1 1MW plants 100 kKW- power
sized plants modular 2O plants
20 KW-11 100-250
MWW LW
Lifetime Not 60 000- 1.000 h 30,000 — 20,000 — 90,000 h
available 20000 h 60,000 h 30,000 h
Investment 200- 3000- =1 0000/ W 4000-5000/1W 4000- 3000-
Cost [£] TOOMAW 4000/ W SO0 W 4000 W
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POLYMER ELECTROLYTE MEMBRANE

Fuel Cell Type

Advantages

Disadvantages

PEM AND SOFC FUEL CELL

SOLID OXIDE

Proton Exchange
Membrane
(PEMFC)

High power densities,
proven long operating
life, adoption by
automakers.

Lack of CO tolerance,
water and heat
management, expensive
catalyst.

Fuel Cell Type Advantages Disadvantages
Solid Oxide hngh\efhmency, }ntenlal High operanng
(SOFC) fuel processing, temperature (materials),

high grade waste heat,

High cost.




IMPROVEMENTS

PEMFC

« Catalyst Cost Reduction
« Cell Temperature Range Control
« New Developments in the Low Temperature PEMs

SOFC o

* Pore size optimization in anodes
« Planar SOFC Thermal Management
* New Materials

”
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