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Gl sl dg gt Awll a3 (1-"1) Sy
Molar Specific Heat {J/mol - K)*

Gas Cp Cr Cp— G Y =Gy
Monatomic gases

He 20.8 125 8.33 1.67
Ar 20.8 12.5 8.33 1.67
Ne 20.8 12.7 B.12 1.64
Er 20.8 12.3 849 1.69
Diatomic grses

H, 28.8 204 8.33 141
Ny 29.1 20.8 8.33 1.40
0, 20.4 211 8.33 1.40
co 29.3 21.0 8.33 140
Cl, 84.7 257 8.96 1.35
Polyaiomic gases

co, 87.0 285 8.50 1.30
S0, 404 81.4 9.00 1.29
H;O 354 21.0 8.87 1.30
CH, 35.5 271 8§41 1.31

* All values cxcept that for water were obtained a1 300 K.
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faad sl

C. V(“"T)z =N ; n=% (5-39)
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8, °K 8, *K Ty A Do, ev
Hs 6210 85.4 0.740 4.454
Na 3340 2.86 1.096 0.76
Oz 2230 - 2.07 1.204 6.08
Cco 3070 2.1 1.128 9.14
NO 2690 2.42 1.160 5.20
HC 4140 15.2 1.276 4.43
HBr 3700 12.1 1.414 3.60
HI 3200 9.0 1.604 2.75
Clz 810 0.346 1.989 2.48
Bra 470 0.116 2.284 1.97
Ia 310 0.054 2.067 1.54

184




1Al Ay phay Uil — dpagast e liaay) 9-6
Aad p i) aay Al s S Jais Al Jeadl Bllaalt jicall dags die
gt it e el Y Aeal 5B Y sagin Aphall Ul 5yl
Lo Tagpll vie (5lg anay (AN Clapall a5 ae Ll S 1) 2 Jlal
¢ E| diea ddth dlad dleall Jld) Jlaial
b dagal JE) 32l gt 13a e 20
Ala) L b 500N Oabimi ¥ Aplatia JS €l Cilapn 2D Ll af (il
Pl Mate 0K 28U and ¢ Sl SpeS S Ao guin e oAt

2p2

E=E, +Ej+E, =;—h?(ni+n§+né) (6-126)
Hia

272
7°h £ "
ZJ O Uil

2ma

gl B = 363[_

ni +ni +nk =363
lilasye gsane lls ¢ Langall SacY) e 4€as Permutations Jpls 10 Lyl

363
(11,11,11)

(13.13,5), (13.5,13), (5,13,13)

(1,1,19), (1,1,19), (19,1,1) (6-127)

(5.7.17), (5:17,7), (7.5.17), (7.17.5), (17.5.7), (17.7.5)
Apma Lagy dpaseS Ula 300l Joolall (e I8 Jiad 3iplaia Cilaguualt cls 1)
Jal e Juaayt sael JS degana o G Alad Qi N, Laid Jladi¥) s
<l 1Y ¢ configuration ¢S Lgaut Clasaa EDE e dalgall dlaall
' Wy, el Jass A Clapualt
(0,0,0,0,0,0,0,0,0,0,3,0,0.0,0.0,0,0.0,0 .... ) (6-128)
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Wi Mlall d oleses Wal g€ Npy=3 !
r Al & ¥ AN A saaly dasens
(0,0,0,0,1,0,0,0,0,0,0,0,2,0,0,0,0,0 ... (6-129)

QS (s Y9 Al b sl Aapny V1 A (g Ol Bl S 1

(2,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,0.0.1,0 ... ) (6-130)

b Baals dasny ¥q Aall 3 5aady Aapueny s Aall B dapn aal S )

PR R OR AL N

(0,0,0,0.1,0,1,0,0,0,0.,0, 0,0,0,0,1,0,0 .... ) (6-131)
Slical Jlaaayt dael iy N5 =Ny =Ny =1

Gean o o8 4y ¢ Vsl j.\SSHL_gﬂwéfx’l o 2a Caall DU 038 e
aid saaly 4k lgale Joans (01 Laip ¢ Ailiae Gihla Ty Lo
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$E, 33 dith e Jpasll P, Jlaal
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E; e dpasll Jlaals (13 00 3 oo SSaH 13 3 Aaall 350 Jlaial
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%%:% (6-132)
13 o0 3 sl ((6-130) Aataall (2) Sl 0 Es o Jamanll oSa
(1/3 Jialy 13 e 6 cablual (6-128) Uil (4) SN (asl1f3 Jlaialy
et §0 4 43 (6-133)

P T —5
e, 3G B3
(4) S By Sl Jpanlt (Suy

' Iy 2

L% e 35 6-134
B =337 1 ( )

i =y
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Juialy Eiz e sl oS0 4l SR
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1373 13
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e | Sl Vi (6-143)
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AL (6-145)
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s o an lgus AR A (N, ) L i 25800 gl O
h L0 Al b Uiy Raguun Ny LAY AiSadd 35,00
: (N“‘Nl)!le'
NN -N,—N,)
o (NONGNG) s el sy AsSed) ikl s oo U<,
N (N =N, )"

(6-146)

Q(N"Nz’"')le!(N—N) N,(N-N,—N,)
(6-147)
(N"Ni—Nz)-diNl
N, (N-N, - N, N)
dl
Q(NI,NZ,N3,"')=N W ll—[ (6_148)

‘a.h.n:. i}
Ll L_éi (b

d
{ 6-149
H 6149
sl Sy N Allad) Jadd dapea Nyl 455k
L d !
N,N ;N REEN = . ik 6_
O(N,,N, N, )l}Mﬂa—NJ (6-150)

gty ¢ Baaly Ula 3 Cilowall 2 e (of dg M il pll gutlly U
| | Wl 43 Jsis ¢
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N,+d,-1)_ (N, +d, -1} (6-151)
Nn!(dn _1)' Nn!(drl _N")!

! ¢ Ny laaY digh

= N +d -1
Q(N,,N,,N, - H )) (6-152)
n=k n
iy s Adagual) ) any d.;i oo Al el may ol alldall sl
Ll 03¢

Ylaial Y Jusday 2-9-6

ld Slasall e N 2oy B A d8la ) Alla JS (gylyadl il Al 3

o NGNNG ) Ylaal A gl ¢ Cupall b 4 JLda)

50 QS 1y it ) (bl e 20 S Jal e Giat of Sy @3 JiSal
ol pumdyy yalic] (NN Ny ) 2

iNn =N
- (6-153)
SN,E, =E (6-154)
n=l
Fx,, %,y ++,) Cfpatial (a a3ad plil adie e oot lsa
(S (a3l iy
£l x5 %000,) =0 (6-155)

fz(xnxz’xs""’)zo
Lm; bu\.:u_yu;uas(dﬂd‘ )Lﬂ) _)r-y L.I.\JLAAA&.UL.\ b“lﬁ)@“‘”
G, % Xy s s Ay )= F 4+ A fy + Ay fr +00 (6-156)
el Wilsbaa s Al 138 culiidie 3l
G ‘ G

=0 =0 ~157
ox, 3 R (6-157)
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sipte o 33l clpuit Q cgn Yoy 6Q Sle sl pa Jalah Sl 0 Lilla b
poSa) L daid o Lualy ¢ el Aad Q D Lave akic dad
G=ln(Q)+a{N——iNn]-kﬁ{E—iNnE"} (6-158)

n=l n=1
Sl gl By o o wliniall 3ah aihed cuyjliae o oo s
N, o gisdl Bl (6-155) 258 c¥aba e Joand
Ul siulaia cilagun Alla dal e

G =In(N!)+ i[N,, In(d,)-In(N, )]+
= (6-159)

fo-go) de-g

n=} n=1

(adelt ) byiinn il plasind galaiuss 528 N g2
n(z)~zin(z)-z  for z>>1 (6-160)
skl

G~ 3V, In(d,)- N, (N, )+ N, - aN, ~ E,N,

n=1

] (6-161)
+In(N!)+aN + BE, ‘

fle Jeand o (e

6}? =In{d,)-m(N,)-a - BE, (6-162)

n

ST Qi) sae o it Ll ¢ Ny alaly Jicall ) 58 Y1 280 3l
D oh Bilaie Cliia Jad e Yl

N, =d e =) (6-163)

tgals (6-150) 2Dl e Q Ao padtiog Aijlale Cligrand e Aea Jal e
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G = i[ln(d")—ln(N,,)-ln(d,, ~N, )]+
= (6-164)

a[N —iN"}« ﬁ[ExiN,,ﬁ,,}w )

n=l =l
sl a5 By ranay Laa chaa 8 Ny Ay e S Ll 01 o3 3

% _ (N )+md, -N,)-a-pE, (6-165)

N,
SV JlatiVl aae o it Wl ¢ Ny alagly siall S 53 48all 81 by
t oo diia Cligee s Jal e Yiaial

v,- 48 (6-166)

n = e(a'+ﬁEn) +1
loa) Ay plal) by Aillaie cilinhes Jal e
G =Y [n(V, +d, ~1)]-ln(v,)-In(d, ~1)]
(6-167)
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=1 n=1
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n=0 -
~N,In(N,)+ N, -Io[(d, ~1}]-aN, - BE,N,]  (6-168)
ma-—ﬁEn .
oG
W:]D(Nn +dn _1)_k1(Nn)_a_ﬂEn (6_169)

S QAT s o gt Lafh N slauly Jiall Y 3,850 28k $ylusey
' : o Ablie g dat e Yiaial
N, =l (6-170)

n =l fE) |

el b sl Jlea) oS
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(7—6) dsas

Enrtrory oF GASES AT 1 ATMOBPHERE PRESSURE

S, S
o epect) enls
Gns T°K cal-deg~L-mole cal-deg~1-mote=!

A 208.1 37.0 36.4

Cd 208.1 40.1 40.0

Zn 208.1 38.5 38.4

Hg 208.1 41.8 41.3

Na 208.1 45 8 45.9

0z 208.1 46.0 49.1

HCI 208.1 44.6 44.5

HBr 208.1 47.5 47.6

NHj3 239.7 44.1 44.1

CO2 194.7 47.5 47.6

CH3Br 276.7 58.0 57.9

(8-6) Js>
ENTROPY OF GASBES AT 1 ATMOBPHERE PRESSURE
o ‘Sl 1} Suh

3 e |®H cal-deg"pfmolc‘l caldeg—1-mole ! Bpeet — Seat
leo | 208 413 462 Ll |Ring =14
i NNO 184.8 48.5 474 11 Rln2 = 14
i-f CHaD 90.7 39.5 36.7 28 Rind = 2.7
£ H20 208.1 45.1 44.3 0.8 Rin(3/2) = 0.3
i DO 208.1 48.7 45.9 0.8 RIn{3/2) = 08
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