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5 Enthalpy of protein transition, AHH: 509 kJ mol

As_ =As =AH_/T =509 (ki mol')/(75.5+273) (K)
= 146 kImol' K" qou
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dS = dq,/T = dU/T
For ideal gas dU = C,dT

dS = (C/T)dT

Ty C
dS = [=udT
L

Ti

(%)
oT ),

dg, =dU =C,dT

AS= S(T)-S(T) =

Tf
S(Tf ): S(Ti)+cv ln?

S(Tf)=S(T)+Tj%dT
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(fmuald ¢, = 26.92 K" mol™)

3B H,0(g,160°C) = H,0(g,170°C)

dS = dq/T = dU/T = (C/T)dT

T
AS=C, In—
T

AS =26.92 (3 K" mol™) In [(170+273)/(160+273)]

= 0.615 JK ' mol

ol
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4.4.3 MIMIUAeHINIV010 thermodynamic cycle
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AS.=C, (H,0,vapor) In T/T.=(75.29 J K mol™") In (298 K/373K)
3 P,m 2 i
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As, =c, ()In(273/263) = (75.29 J K" mol") In(273/263)

=-2.81 JK ' mol

As,=-AH, /273 =-6010/273 J K" mol" =-22.01 JK " mol
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As,=C, (9)In(263/273) = (37 J K" mol )In(263/273) = -1.38 TK' mol’

As=As_=281-2201 -138 = 2058 JK" mol’
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AS  =q JT = q /T = -AWrT

surr surr Sys

ASsurr - ASl surr+ ASZ surr + AS3 surr

=-AH/T,, - AH/T, - AH, /T,

=-C, DAT /263 -AH_ /273~ C, ()AT,/263

® S
—As,_=-C, ()(0-(10)/263K
=-(75.29 T K" mol")(-10 K)/263 K =2.86 J K™ mol
As, =-AH_/273K=-(-AH, ) /273K
=AH, /273K = 6010 J mol" /273 K = 22.01 JK"' mol”
As, =-C, (s)(-10-0)/263K
=- (377K " mol)(-10K) /263K =1.41 J K" mol"
As  =As,  +As, +As, =286+22.01+1.41=2628 K" mol’
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As,. =As +As

AS = -20.58+2628= +5.70 JK 'mol’
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HzO(s,— 10°C) spontaneous process
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4,53 10uIn513NA3§1U (the standard entropy)

= P a Y ] ~
U Instlduysaingumngiilag melaaniizanuduai
Ty C
AS=S(T,)-S(T) = [—*dT
T

ngtonammanes lu'lawind ; S(OK)=0

WI-0Ks  ST)-SOK)=S(T,) = [ *dT

NANMIZINATIIU T=298.15K , P =1 atm ;

298

C
S(298K) = [~*dT

S (298K) 30 S” i5on1 tou InsTluasguduysal (the absolute

standard entropy) %30 tou Instnag 31U (the standard entropy)
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eulnsihnasgiuduysainelua

Some Standard Molar Entropy Values at 298.15 K*

Compound Entropy, Compound Entropy,
or Element SUIK mo or Element S{(JK-mol)
Clgraphite) 5.740 T Ar(g) 154.7
Cle) 158.096 Hag) 130.684
CH,(g) 186.64 Oag) 205.138
CoHe(2) 229.60 No(g) 191.61
CsHs(g) 269.9 . Hy0(g) 188.825
CH;0H({) 126.8 H,0(£) 69.91
COlg) 197.674 NH;(g) 192.45
CO(g) 213.74 HClg) 186.908
Ca(s) 4142 Fa(g) 202.78

Taken from “The NBS Tables of Chemical Thermodynamic Properties.” 1982,
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454 zauim’?]mmg 114%16&1]5]?1%811 (the standard entropy of reaction)
As madsunasen TnsTlvea §iseneldaagi 25 °c anu
fu 1 atm

aA + hB——Cc + dp

ASorxn : [C Asfo(c) + d ASfO(D)] - [a ASfO(A) + b ASfO(B)]

As°

rxn °

[Cs°(C) + ds°(D)] - [as°(A) + Ds°(B)]

As? pulnsvesmaiamsian1izmnasgu
o s
s°: e Instlduysalnaniznasgiu

AS%., = nSO%products) - £mSP(reactants)
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=, Tond 4.8 avweuInsthnasgiuvealfiseniannyuiasgiuae luil

2€0 () + 0, (§) — 20, ()

fnualianou Instduysainannzunasgiu
$%(CO) = 197.9 J/K+mol $%(C0,) = 213.6 J/K+mol
$%(0,) =205.0 J/Kemol

BLA
ASln=2x8%C0O,) - [2 x $°(CO) +$° (0,)]
A %= 427.2 - [395.8 +205.0] = -173.6 J K 'mol " Aol
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