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of London

Hydrogen Balloon

First HFC
air + industrial coal gas

H, for Rocket Propulsion
The first HFC for Vehicle
HFC for commercial began HFC for Vehicle

To develop HFC for Stationary and

HFC for Portable
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Electrons power
an external circuit

Electrons are
stripped from the
Fydr

ogen atoms and return to the
at the platinum fuel eell
catalyst

The remaining
hydrogen
protons migrate

The returning

electrons combine

through the with hydrogen
membrane protons and
axygen from the
H pratons air, producing
water and heat
Platinum
catalyst =

Membrans
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Cathode
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Electrolyte
Stack
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Type Operating Fuel and Electrolyte  Process Proposed  Application
Temp. (OC) oxidant within the  system

electrolyte capacity

Alkaline 60-90 (50- H,/O, Potassium  OH <« 20 - Space
(AFC) 200)* hydroxide 100kW
(KOH)

Natural H —> Stationary
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Phosphoric  60-120 (160- gas/air Phosphoric 50kW -
acid 210)* H,, CO, acid 20MW
(PAFC) CO, < Residential,
Natural Stationary
Molten ca. 400 (630- gas/air Molten salt 300kW -
carbonate  650)* Natural gas, (nitrate, 3MW
(MCFC) propane/air  sulphate, 0 <« Residential,
arbonates) Stationary
H,,
Solid oxide  300-600 (600- methanol/air  Stabilised 2kW-
(SOFC) 1000)* zirconia H —> 300MW Vehicle,
and doped Portable,
Methanol/air  perovskite Residential,
Proton- Stationary
exchange < 75 (50-80)* Polymer, 2 -
membrane proton H —> 250kW Portable
(PEMFC) exchange
Alcohol, membrane
H./air
(60-200)* H_/air
1-1
kW
Type Operating Fuel and Electrolyte  Process Proposed Application
Temp. (°C) oxidant within the  system
electrolyte  capacity
Direct
methanol Polymer

(DMFC)
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A13197 2 mmﬂmﬁum@w:ummﬁﬁ@L‘wawmmﬁmj (Euro/kW., installed)

2003 2005 2010 2015
2020

1-100 kW 5,285 3,819 1,624 1,079
901

100 kW -1 MW 6,231 3,920 1,777 1,230
1,041

1-10 MW 7,250 3,983 1,813 1,249
1,087
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