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“In every day life, most chemical & biological processes take place in vessels
that are open to the atmosphere and subjected to constant pressure. . . "
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H(g) +1/20,(g) — H,0(g) +(57.8 kcal/mole —

Elementary form

AH?(H,0(g)) =-57.8 kcal/mole (exothermic)
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AH{(H,0(1))  =-68.3 kcal/mole
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1/88,(s)+ O,(g) — SO (z) v AH(S0,) =-70.9 kcal/mole

1/88(s)+ 3/20,(g) — SO, (@) ¥ AH!(SQ) =-94.6 kcal/mole
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Fz(g) 0.0

CL(g) 0.0 H,0() -68.3
Br,(1) 0.0 H,0(g) -57.8
Brz(g) +7.4 CZHG(g) -20.2
1,(s) 0.0 C,H,(2) +12.5
I(g) +14.9 C,H,(g) +54.2
C(s,graphite)*] 0.0 SOz(g) -70.9
C(s,diamond)] +0.45 SO3(g) -94.6
S,(s) 0.0
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AHmn= AHOf(SO3) -AHOf(SOZ) = AHOf(product) - ZAHOf(reatant)

AHmn= ZAHf(products) - ZAHf(reatants)
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1/888(s)+ O%(g) — SOz(g)
Tunsaiensasdy  AH®(SO,) =-70.9 keal/mole

1188 () 3/20,(2) —  SO,(g)
dmSunaadaa AH(SQ) — -94.6 keal/mole

o 14




ol 18500 nn31
AHLﬁ'uma(a) = AHLﬁ'umq(b)
-20 - Y
azldn
+ 0,
AHS (SO
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= AH? (Soa) -AH?(SO,) 4
=-23.7 kcal/mole YATANY

SO(g) — 1/8S(s)+ O,(g) —AH?(S0,) =+70.9 kcal/mole

1/88,(s)+ 3/20,(g) —— SO,(g) AH)(SQ) =-94.6 kcal/mole

AH_=-AH’(SO)+AH"(SO,) = -(-70.9) + (-94.6) = -23.7 kcal/mole
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| Tahle 1.8 Standard enthalpies of formation at 298.15 K*
Substance AsHE/(kJ mol~1) Substance AsHB/(kJ mol~1)
Inorganic compounds Organic compounds
Ammonia, NH5(g) —46.11 Adenine, CsHsNs(s) +96.9
Carbon monoxide, CO(q) —110.53 Alanine, CH3CH(NH;ICOOH(s) —604.0
Carbon dioxide, CO(g) —393.,51 Benzene, CeH (1) +49.0
Hydrogen sulfide, H;S(g) —20.63 Butanoic acid, CH2(CH2)COOHD —533.8
Nitrogen dioxide, NO,(g) +33.18 Ethane, C;H,(g) —84.68
Nitrogen monoxide, NO(g) +90.25 Ethanoic acid, CH3COOH(D —484.3
Sodium chloride, NaCl(s) —411.15 Ethanol, C;Hs0H(D —277.69
Water, Hp0(D) —285.83 a-D-Glucose, CyH1204(s) —1268
H;0(g) —241.82 Guanine, CsHsNs0(s) —183.9
Glycine, CH(NH>)COOH(s) —528.5
N-Glycylglycine, C4HgNz03(s) —747.7
Hexadecanoic acid, CH3(CHz)14CO0H(s) —891.5
Leucine, (CH3)2CHCHZCH(NHZ)COOH(S) —637.4
Methane, CHylg) —74.81
Methanol, CH20H( —238.86
Sucrose, CipHzz071(5) —2222
Thymine, CsHeN,02(s) —462.8
Urea, (NH;)2CO(s) —333.1

*A longer st Is glven In the Data section at the end of the book.
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enthalpy of formation Afmualdlumsg

Ak C,H,0,,(s)+ 120,(g) = 12 CO,() + 11H,0()
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CH,OH .
o CH;OH OH
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OH o— CH;OH
H OH OHH
8 Sucrose

AH_ =12 AR°(CO,.g)+11AR°(H,0,) - AH°(C H,,0,,,5) -12AH°(O,.,¢)
= 12%-393.51 + 11*-285.83 —2222 —12%0  kJ mol’'
=-5644 kJ mol”
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- &H comb (C2Ha)
= +12.4 kcal/mole
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10 AHLﬁuwN(a) = AHLﬁuwN(b)
2AH(HF) = -2AH° (HF) +AH, (H,)) + AH, (F,)
= -2(-64.8) + 104.2 +37.8 =271.6 kcal

AH (HF) = 271.6/2 =135.8 keal/mole
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(The enthalpy of phase transition) : physical change

a) voammnmeihile 15y #ni1 1 mole A T = 100 °C szmenatoiiulo
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HO®) —— H,0(g)
fianugunad AH =Au+PAv
Au, =Aun_-pAv

Au, vendandsnuiidealdlumsamsussdamiisrszninluana
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vouh (Tuanaveuraleglnaganuunniile)
INNINAADY AH_ (H,0) =982  keal/mole

o 24

12



N5 P AV, Av =vy =V
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11199910 Vi >> Voo i
Aqtiy Avz v, fldPAV =PV,
NNUBIMLYANAA PVy =ny, RT =1(1.987 cal/mole K) (373K)

=741 cal/mole = 0.741 kcal/mole 910
aums Au =AH_-PAV
U AU, = 9.82—0.741=9.081 keal/mole
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Iam; 3.3 Maens1Ua 2 Tuaaiuuiy (condensatlon) fumﬂummmm

mmﬁnu 64°C Smual¥nszurumssanaifafianuduadi a9

w,q, AUnaz AH (AH_ =353 kI mol )

BLATR w =-PAV=-P[V V4] ~-P[-Vy.]=nRT
YoaUNad o 1o

= (2 mol)(8.3145 Jmol' K1) (64 +273 ) K
=5604 J =5.604 kJ

qa =q=AH_=nCAH_)=(@2mol™) (-353 kI mol")
=-70.6kJ
Au = qt+w
= -70.6+5.604 =-65.004 kJ AU
une
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