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Electric energy output
AG = 237.13 ki/'mol

Fuel energy input
AH = 285.83 kd/mol

Ideal hydrogen-oxygen
fuel cell operation -
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$13719 2.1 Bipolar Plates Design Criteria

Property Requirements Comment
Electrical >100 S em’' Bulk conductivity
conductivity
Corrosion rate <16A cm”
Hydrogen <2x10° ecm’em’’s @80°C, 3 atm
permeability
Compressive >2 MPa
strength
Thermal >20 W/mK Strong function of stack design — some
conductivity Some designs may require higher thermal
conductivity
Tolerance <0.05 mm
Cost <$10/kW
Weight <lkg/kW

Y o [ 0 3 4 1
UONINT vl‘]JIWﬁ'lﬁ!Wﬁﬁﬂ')iGSIITLI‘VH‘LIfﬂﬁﬂﬂﬂﬁ'ﬂuﬁﬂﬂﬁﬂ1WLL'Jﬂﬁ'€J§J5UfJ\3L“]fﬁ'ﬁ 1119

@

1 (K A A a P o vy & o L 1 a
Ty daguisinniodagniinagunu ) e lddunuveawaddiuaziiodonisnan

PuunnKse luszAgAE N II
Y o v Any 1y g o v & Yo Ao o ¢
Foirnah ldanandredueivszdaudesznineu fadFagniwi luTnasmane
) Yy wa 9 3 A aa =/ VA ] 3 1w 1 Y o w w
lildiquamiadiuledunilsdnge uadumnmunzaudiiuediuing lanudiiyiy
wa . 1 VoA o o w [ { o Y
aduialewiniiga ru as ldsiadedn Tatadvessids I luszsdundimua i

fl
Y 2 g o s
AU ANAIT1N 2.1 msﬂummmmiaammu'lﬂwamwam



11

2.3 paandavedlnmidien lulaswuy waglnmdienlulasa

2.3.1 lnimssies (Titanium) [10]

A1979% 2.2 paauiiaves lnmidioy

AMaNA FouaziSinm
Symbol: Ti
Atomic Number: 22
Atomic Weight: 47.88

Element Classification:

Transition Metal

Discovered By:

William Gregor

Discovery Date:

1791 (England)

Name Origin:

Greek: titanos (Titans)

Density (g/cc): 4.54

Melting Point (K): 1933

Boiling Point (K): 3560

Appearance: Shiny, dark-gray metal
Atomic Radius (pm): 147

Atomic Volume (cc/mol): 10.6

Covalent Radius (pm): 132

Tonic Radius:

68 (+4e) 94 (+2e)

Specific Heat (@20°C J/g mol): 0.523
Fusion Heat (kJ/mol): 18.8
Evaporation Heat (kJ/mol): 422.6
Debye Temperature (K): 380.00
Pauling Negativity Number: 1.54

First Ionizing Energy (kJ/mol): 657.8
Oxidation States: 4.3
Electronic Configuration: [Ar] 3d’ 4s’
Lattice Structure: 1.588
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2.3.2 'lulasou (Nitrogen) [11]

M13199 2.3 puauiaves lulasiou

AMaNDA FouazSana
Symbol: N
Atomic Number: 7l
Atomic Weight: 14.00674
Element Classification: Non-Metal

Discovered By:

Daniel Rutherford

Discovery Date:

1772 (Scotland)

Name Origin:

Greek: nitron and genes, (soda forming)

Density (g/cc): 0.808 (@ -195.8°C)
Melting Point (K): 63.29
Boiling Point (K): 77.4

Appearance: Colorless, odorless, tasteless, and generally
inert gas

Atomic Radius (pm): 92

Atomic Volume (cc/mol): 17.3

Covalent Radius (pm): S

Ionic Radius:

13 (+5¢) 171 (-3e)

Specific Heat (@20°C J/g mol): 1.042 (N-N)
Pauling Negativity Number: 3.04

First lonizing Energy (kJ/mol): 1401.5
Oxidation States: Sady3. 2,-3

Electronic Configuration:

[Hel 2" 2p3

Lattice Structure:

Hexagonal (HEX)

Lattice Constant (A):

4.039

Lattice C/A Ratio:

1.651
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2.3.3 Inmiisalilasa (TiNy [12]
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AmaufA YsinauagInsease
Molecular formula TiN
Molar mass 61.874 g/mol
Appearance Coating of golden color
Density 5.40 g/cm3
Melting point 2930,#C
Crystal structure Cubic, cF8
Coordination geometry Octahedral
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