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(a) c(graphite) + 0,— €0,(g) AH, =-393.5K
(b) 2H,(g) + 0,(g) — 2H,0(1) AH, =-571.6K
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(o) C(graphite) + 2H,(g) — CH,(g) AH, =-74.7K
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SPONTANEOUS CHANGE
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PROBABILITY AND DISORDER
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PROBABILITY, ENTROPY , AND THE SECOND LAW
' ol o
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AS,, =AS  +AS, >0 (spontaneous change)
o 2 Y - v o - o
iilenndouaindanvesszuy a3 quiaiirednsdnadiun
- o & o 3 - Y
usmnileluanszuy sadu dnsaifuszuulanianiday

o -
WREAINNTH spontaneous changes LARLAMNNUUKY
78

13



weslulaurdind  THERMODYNAMICS

o -
i’nagﬂﬂﬁ'ﬂotﬂungi’anﬁwuama-f[a'lnmané fio
o - o P 4 .
wulnstwssdnsnadiuvualifnesiintiuegrasaiian
o wulnstidusntasnivdudsinunisnuuaziouiall
AS =s,-8,

o o~
uasiionszyINMIEgaNnn
Asunn =Asly-+As-|ll= o
1 -a O . s -
unsdil As,, usz A s, FRsdiAvIIRULALATIIMINTAT

.~ W
AURYTIH
79

mastulaurdind  THERMODYNAMICS

o
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wIoBoulumasnalulafe
AS?, =¥ nS°(products)- £ mS°(reac tants)
§28879 9INAT absolute entropy TIATMIGIMIAY ASS,  TBY
(n) caco(s) — Ca0(s) + €O (2)
ASp, = [s°(ca0) + s°(C0,)] - [$°(CacO,)]
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-(1mol)(92.9)/K.mol) = 160.5 /K
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wulnlenfindu 160.5 17k
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uile 1 Tuawes N, MuUfATeAy 3 Tua 1,18 2 Tua NH, 92
vinlmeulnstanas 199 /K
(R) H(g) +c1,(g) —= 2HCI(g)
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(2mol)(187 J/K.mol) - [(1mol)(131 I/K.mol) +
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(v) 30,(8) —— 20,(e)

(n) 2NaHCO(s) — Na,CO(s) +H,0(1) + €O, (g)
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INANNENRUSKUUNNEUIENIe A S U T (Keivin) seld
BAS= At

solussmid A s,, v A s, wBsUfismnmadainrz N,

N,(g) + 3H,(g) — 2NH (g) AH° =-92.6k

9InAIedai1 AS = -199 /K

Asm= ng—s—x—rooo;] =311 VK
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GIBBS FREE ENERGY AND SPONTANEOUS CHANGE
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ugnsen aA+bB— cC +dD
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= AG°(co,) (-818.0kJ)
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2H,0(1) == 2H@g) + 0,(g)
AG°, =[2AG°(H,) + A, (0,)] - [24 6°(H,0)]
= [(2mol) (0 ki/mot) +(1mol)(O ki/mol)] ~ [(2mol)
(-237.2 W/mol)]
= 47441
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