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Is this reaction spontaneous at 25°C?




Predict the sign of the entropy change for the following reactions.

2CO2(g) 2CO(g) + O2(g) 


2NO2(g)  N2O4(g) 


NaCl(s)  NaCl(aq) 



What is the entropy change for formation of rain?
H2O(g)    H2O(l) 			[image: ]


Suniverse = Ssystem + Ssurroundings			[image: ]
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At low temperatures:



At high temperatures:




Gibbs' Free Energy
G = H - TS 
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Sample Entropy Values

Table 19.1  Some Standard Molar Entropy Values at 298 K
Entropy, 5° Entropy, 5°
Element (3/K mol) Compound (3/K mol)
C(graphite) 5.6 CHy(g) 186.3
C(diamond) 2377 CHe(a) 229.2
C(vapor) 158.1 GH(g) 270.3
Ca(s) 4159 CH;0H(¢) 127.2
Ar(g) 154.9 co(g) 197.7
Ha(g) 130.7 0y() 213.7
0,(a) 205.1 H,0(q) 188.84
No(g) 191.6 H,0(¢) 69.95
Fo(a) 202.8 Hel(g) 186.2
Clo(a) 223.1 NaCl(s) 72.11
Bro(() 152.2 Mg0(s) 26.85
I(s) 116.1 €aC0y(s) 917
0,(0) 205.1
Hy(g) 130.7
o _ o o
AS' = E S° (products) — E S° (reactants)
Selected Standard Molar Enthalpies of Formation at 298 K
Standard Molar Enthalpy ‘Standard Malar Enthalpy

‘Substance Name of Formation (kJ/mol) | Substance Name of Formation (kJ/mol)
M03(s)  Aluminum oxide 6757 H,002) Liquid vater 2858
CatO3(s) Caloium carbonate  -1207.6 HF(g) Hydrogen fluoride 2711

ca0(s) Caloium oxide 6351 Heig) Hydrogen chloride 923

CHy(@) Methane 7487 Her(g) Hydrogen bromide 363
CHSOH(E)  Ethyl alcohol 2770 ) Hydrogen iodide +26.48

co(® Carbon monoxide 105 MgO(s) Magnesium oxide 6012

cop) Carban dioxide 3935 () Ammonia 453

) Acetylene 2267 =) Hitrogen oxide +903

CHy Ethylens 45247 NOL(®) Nitrogen dioxide +331

CaHg(0) Ethane 6365 Si0)s)  Siticon dioxide (quartz) 9109

C3Ha(@) Propane 1047 S0,(9) Sulfur dioxide 298
Cibi(®  Butane 271 503(0) Sulfr trioxide 3958

H0(9) Water vapor 2418

AH® = 3" AH; (products)— D AH; (reactants)
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