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(d(& = dqp  - dqrev . . . . . . . . . . . . . . . (8.12)
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P4 0

-8BTll mntp A G = A H - TbS

= (40.668 kJ/mol)  - (273.15 + IOO)K(108.986  J/K.mol)

:. A G = 0
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2&(l) + 02(g)  __,  2HgON

hWl~9R"  S’(Hg)  = 77 .4  J/mol.K

S”(OJ  = 205.03 J/mol.K

S“(Hg0)  = 72 .0  J/mol.K

LLR:  A H;(HgO)  = - 90.71 kJ/mol
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"ai% 9lnb?weifhviwui~& b~~~~13blhum A co vosdfjii%.~~  %lnip3

AG”  = AH0 - TAS”

ni-i+huam AS" = Z  ppSo  (Rl%LGlWa)  - Z RnRSo  (Wl~ZS&)

= 2 S”(Hg0)  -[2S”(Hg)  + WO,))

bwlwil = (2  mol)(72 J/K.mol)  - ((2)(77.4)  +  (1)(205.03j)J/K

:. by  = -215.83 J/K

ni5diiPaam A Ho = C ,,np  A H ;  (~13W%Wa)  - C ,pRAH;  (W77&&)

= 2 AHiWgO)  -(W+W  + A HF02))

= (2 mol)(  -90.71 kJ/mol)  - (( 2)(O)  + (l)(O))

:. A HO = - 181.42 kJ

LWTlYh  A H; aOJals~.-B~l~w'ln~~~~  29  YI

Wlf~3 A  Go = A H” - TA S”

uYlwi1 = -181.42 x IO35  - (298.15 K)(-215.83 J/K)

’ AG”  =. . - 117.07 kJ
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NO(g) +  O&g)  - NO,(g)  +  02(g)

rbrYN~%os" AGF (NOJ = 51.84 kJ/mol

A G; (NO) = 86.69 kJ/mol

A G; ( 0 , )  =  1 6 3 . 4 3  kJ/mol

%%I  mngm  A cd = C,,n,Aq? (aisw~mww)  - C,II,AG;  (a-&~&)

((1)  A GJN02)  + (1)  A GFO+)  - ((1)  A GPNO)  + (1)  AGP03))
I, .(1)(51  84) +  (l)(O))kJ  - ((1)(86.69) +  (1)(163.43))kJ

:. A G”  = - 198.28 kJ

dG = d q  +  VdP - TdS  - SdT

~Inng~~~osua-bOPb~~~~nl~~~~~~~n~~~~  YlTilElil  dq = TdS

:. dG = VdP - SdT . . . . . . . . . . . . . . . (8.20)

f@WU$hJd  (dT = 0)

.‘.(dG)T = VdP . . . . . . . . . . . . . . . (8.21)
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AG = A G”  + RTln
(p,Y(prJ)d

~p,YYp,)b
. . . . . . . . . . . . . . . (8.26)
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AGG”  z (P,Y@yd-RTln
(p,)“(p,)b

?-h%W@~~ps"K =
(p,Y(p~~d

(p,FYp,)b

. . . . . . . . . . . . . . . (8.27)

:. AC” = -RTlnK

v&K = e- AGO/RT

zz 1o- hG”/2.303RT

............... (8.28)

............. ..(8.29)

............... (8.30)
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AG, = P2nRTln  p
1

= (1 mo1)(8.3143  J/K.mo1)(273.15  + 64)Kln(‘&$

= - 1.943 kJ

bhln  A H LlRt  A G fildU~~n’~UYOssn7ut

A H  =  AHH,tAH2

= 34.811 kJ  + 0

= 34.811 kJ

LtR’.  A G = AG,+AG,

zc 0 + (- 1.943 kJ)

r - 1.943 kJ

:. oinnia~iPaaslalPav~a~ni~~~n~ia~~~~  A H btilfk  34.811 FAga bb%  A G

&iltVil?h  -1.943 fi’bfi]H
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InK  = -AH0  As0
RT+-R . . . . . . . . . . . . . . . (8.32)

d~tlMQ”j  T,  %‘Z%~IK~  = +gAHO
RT2 R . . . . . . . ..I

In(K2/KI)  = -A+(+  -f,
2 I

AH” T2 - T,ZY
R ( T,T, )

I..... (8.34)
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NO(g)  + $- 02(g) ;t NO,(g)

fhHU@l(b~A  Go = - 3 4 . 8 5 3  kJ/mol  n”~tUW$  2<?l
.I

AH'  =  - 5 6 . 4 8 4  kJ/mol  ?lqtUMgo  25”%

a.¶MlsilPlsARaJ~a~qmM~~  298.15 K sLsEdqsuMg8j 598.15 K
9 4  0
ami  mny AG" = - RTlnK

:.InK  = -$$

i%phqo  298.15 K
( - 3 4 8 5 3  J/mol)

InK = -
(8.3143 J/K.mol)  (298.15 K)

K = 1.277 x lo6

aingm ,“K2  = T2  - Tl

K, TIT2  )

In K,  - In (1.277 x 106)
(-56484 J/mol) (598.15 - 298.15) K

=
(8.3143 J/Kmol) (598.15 K) (298.15 K)

In K2  = - 11.428 + 14.06

.'.K,  = 13.9
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T

bbfi:  A G, = - s S,dT
T”

olnwunla  ( 8 . 3 6 )  AGO  = AGO + AG,  + AG,

b$QbbMUR8Jnl3  (8.39)  blR.Z (8.40)  %9%UWll~

T’

:. AC,  = AG”  _ S,dT

............. (8.38)

.............. (8.39)

. . . . . . . . . . . . . . (8.40)

T

S,dT
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= A G” - \ ;S, - SR) dT . . . . . . . . . . . . . . (8.41)
TO

AGP = AG”+AG,+AG, . . . . . . . . . . . . . . (8.44)

~lnm.mi5  (8.20) dG = VdP - SdT

ndqrUMJ$  T FN&~‘b&  dT = 0

:. dG = VdP . . . . . . . . . . . . . . (8.45)
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. . . . . . . . . . . . . . (8.46)

. . . . . . . . . . . ..(8.47)

. . . . . . . . . . . . . ..(8.48)

(aa&  = Av . . . . . . . . . . . . . . . (8.50)
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2 .  W~~i99lod~ar-bZtinrvd  (G)

sinikw G = H - TS

ly¶J~dLdoLsua%ua

dG  = dH - TdS  - SdT

LiObbMU~l  dH = dE + d(PV) Lb’J:  dE = dqrev  - PdV

:. dG  = dqrev  - PdV  + PdV  + VdP - TdS  - SdT

b & m - m d%” = TdS

:.  dG  = VdP - SdT . . . . . . . . . . . . ..(8.52)

3. ~lW4l~~~w”od~‘UO~  dE  11%  dH  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

bm%b-47%&

97nngGo~ds dE = d q  + dW

khIUe;l  d q  =TdS  LLR:  dW = - PdV

:. dE = TdS  - PdV . . . . . . . . . . . . . ..(8.53)

xrmrmGXub”w”~i

dH = dE + d(PV)

bbMU61 dE =  TdS  - PdV  (9lflMll5 ( 8 . 5 3 )  )

dH = TdS  - PdV  +  PdV  +  VdP

dG  = (++,  dP + +&  dT ..............

dE = (-$$dV + (&& dS .............. .(8.57)

dH = @,  dP + ($$, dS ............. ..(8.58)
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ap
%T)" = (yvlT ‘athlflWlll3 (8.51). ............. (8.63)

($3,
= -+q

apr
%hlnRaJnl~ (8.52). ............. (8.64)

($$,  = -(j& bhnWll3 (8.53). ............. (8.65)

aT
ws

av= (-g& b%llflR,Ill, (8.54). ............. (8.66)

. . . . . . . . . . . . . . (8.67)

CH 243 2 3 3



. . ..I......... (8.68)

= (+T + T(j$)T . . . . . . . . . . . . . . . (8.69)

Plfl~UnlT  (8.60) LLRL  (8.64) ‘&in”
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i

- -

H = E + P V

A = E - T S

G = H - T S

dE = TdS  - PdV

dH =  TdS +  VdP

d A =  -SdT-PdV

dG =  -SdT +  VdP

2s
(,,), = cg)”
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W P2
le”  = nRTlnF

1
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:. dA = - PdV

T&l A A = Wrev

:. A A = 9.860 i%;a

HI~I  A G mngaa  AG = AH - TAS

bbmfil = 0 - 303.15 K(-32.525 J/K)

= 9.860 kJ

:.AG = 9.860 iikqa

27i.15

= -S(1)(278.15-273.15)+  0 + (-S(s)(273.15-278.15))

= -S(l) WISL¶JU~U  (5K) + S(s) WJSLU&~-&  (5K)
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.‘.AG,  =
PI

P2= nRTln(F)
1
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