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Abstract

A fuel cell generates electncity via electrochemical reactions which converts chemical

energy directly to electrical energy without any combustion of fossil fuels. Advantages of a fuel cell

include a higher rate of electrical conversion in comparison to conventional combustion process and

lower emissions such as SOx and NOx. Fuel cells can be classified into 5 groups according to their

electrolltes i.e. an Alkaline Fuel Cell, a Phosphoric Acid Fuel Cell, a Proton Exchange Membrane

Fue[ Cell, a Molten Carbonate Fuel Cell and a Solid Oxide Fuel Cell. The MCFC and SOFC yield

higher conversion efficiencies than other t)?es due to their high operating temperatures.
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Fuel Cell type Fuel Oxidant Elect olyte Operating

temperafure

("c)

Applic€tion Efficiency %

Alkaline Fuel

Cell (AFC)

Phosphoric

Acid Fuel Cell

(PAFC)

Probn

Exchange

Membrane Fuel

Cell (PEMFC)

Pure H,

H,

Pure O,

o,

Potassium

hydroxide

Phosphoric acid

60-200

150-200

Space, Defence

300w,skw

Power plant

200kw, 1t\4w

30-4570

(max.70"/")

4A%

85% cogen

Pure H, o, Fluorinated

sul{onrc acid

polymer

Molten salt of

lithium and

potassium

carbonate

80 Transpon,

50w - 250kw

Molten H,

CarbonatBFuel (hydrocarbon)

Cell (MCFC)

O. (air) 650 power ptanl 60%

jokw, 2l\,4W BS% coqen

Solid Oxide

Fuel Cell

(soFc)

H,

(hydrocarbon)

o, Gn) Doped zirconra

ceramic (YSZ)

650-1000 Power plant

1 kw, 25 kw,

220 kw

600/o

85% cogen
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