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BEBE 4 RSIHRILE—LBEE (A, N2, H20 DEILERREE)
[7 b= LS 8 R 17-1 (p. 631~) / 6 Ji)X 20-1 (p. 645~)]

ﬁ.ﬁr?ﬂﬁ% T, BT R F =70 EOB)FEIEKIC, S FIEENC A S S MR MERERZ 5 2 5,
AE TIE, O HEES) & BIESES)Z kT 2 N — L — L BEEDRD TR HL RN TH 2
%zhé Z k ZR L, EBICEERBNZ SOV THRBNET O % 5251574 5,

(REB T RILF— & S ECEERD)

RN o BARRING | G FETXNVF— & ZEE g ORBIZRETHESE filx @1 TREhD,
ZIT B=1keT THY. qiImBBE (Z Z TiIBUILEE) Th 5D,

f, = 9i exp(=psi) .1
q
QZZQi exp(—pei) (42)

NE T R F =30 FEBCEZ SN2 XX —Th Y | HHBESFTIIS FORE =L X —0D
BIFHEICHY T2, 10 FH2Y ORIV —DHRE (¢) (X D afi THLINLH, KATH

26D,
(e)= éZsa gi & (—pzi) 4.3)

8 4.1

42) D qlzoNT [a'ﬂJ :1[5—‘“] EERILL. ZOML (43) X DK (44) BT
op alaos )y,

R EAERT AR EVIE, 2 TIEBIMICER LR TRV,

ENLHNERE R LX— MU (30T 1 ELHT- 0D OFIET R LF— Nale) ThHDHIMN, (LFREE OMHAICH
KT HTHRLX— MYO0) bEierl LA EMICEKIT 5 ERA (45) OLHiThD,

m m olng
U-"U(0)=-N [ J (4.5)
A 0B ,
TILERAKEIL., TOEHETHIHIRAUHE- TEMND,
o™uU
MCy = 4.6
Y (m]v (45)

(P TFEEH S DEFEEDHE)

A A - (A5 - PREEE) SIS THIVL, B BIEI IS 2« OB DB fETE 5 (q Qtrans Qrot qVIb)
DT, ELHNHTRNLF— L BNVEREETS 2 DFGORIHETX 5,
* SFRNCERNT 2EEES L2V DT (47), (4.8) ITEEEMEITH L TOLEMRTH 5,

mU—mU(O) =—NA aInqtrans —NA aIr]c]rot —NA alnc]vib
op op op

="Ugans+" " Urot+"Uyip (4.7)
n1CV :mCV,trans+mCV,rot"‘mCV,vib (4-8)
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(i & BERDFE)
fEIRE 4.2
(1) FEFEI D (3.9) O VI T W HESEREEITR D X 51275,
2amksT )*'°
Otrans = h2 \ (3.9v)
(4.7) @iﬁ@@%ﬁ@%ﬂ/ﬂ\?%ﬁi*ﬂ/%~ MU trans 75‘%\'37&(52_ b Z & %/j—_\‘“ﬂ_o
mU trans = g RT (4-9)

(2) HHERIE 3 TR LT, s BLBIE O
(linear) _ I(BT

Orot - _B (3-7)
(e}
(non-linear) __ \/;nisom kBT kBT kBT Y2
Urot = A B C (3.8)
o

Mo EHREER O ENLNE TR F— "W BDIRANTEHEZ BN Z L EmRtE,  Z2TnldEERD

U ot Zn?r RT (4.10)

EIVERAR BE~OWHE & MHDOHG1E (4.6), (4.9), (4.10) »OLESHIHELND,

"Cv,trans =§R (4.11)
"Cyrot = -L R (4.12)
2
EBHDES)
0 DRI B2 55 Tl vy 2% DRI, X, = hv,ﬂ=% LYBL. DTEBS.

. Ny

Usip = RT;WJ,-)—l (4.13)
"Gy — RSP (4.14)

= [oo(x) -10°

fiiRE 4.3
(1) N2, HO OIRBE O %L (cmt) (ZLL T O Y TH 5,
Nz : 2331[cm?], H,0: 3756, 3657, 1595 [cm]
ZRNZEHITHOWT, IRFE 300, 600, 1200, 3000 K {2351+ 5. ™Cy,vib/ R & 3H5HHE X,
* a0 M 2, 3 A% ke [em ™ K1 = 0.69503 %1 5 & x;=hy/keT = v j[cm?]/(0.69503 x T [K])
(2) (4.14) XDOEE -0 (xj— 0) OMIR, BLERE — o (xj— 0) OFBIRME (FEER) 2 KD,
(1) THRD7= "Cy,vip/ R DIREE(AZFHAT L, F 2 dIBIRORNL T 5 5 % 7~
(3) (4.8) 5 Ar, Ng, HO D525 KD ™Cy /R % i 300, 600, 1200, 3000 K THHE L, EEICK L
T7my hEX,
* ZOMETCITIERTHETEZ 2L VEELY 4 BICRE LT, Excel R ERMEZ 57265, X0
BEAARTHEL, 7oy FLTAHADLELINY (AT a ),
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T7var HEFE4 TorboE—

[7 ko= WEML 8 K 17-1 (p. 631~) /6 B 20-1 (p. 645~)]

ASH. BTANFOERNOHE I 5=y ba ' —) X, 2JEICXL s R =
ha v —] OBEZESTO, BNFT — 2= 2300 F E MBI R > TEEI L TWY
HEESoTHLWE TR, ZORERETIT, = b —RBo0 O EERNOEDITE
WHECTHAETE D Z L2 R THD,

(SRESECER)

FEME 4 TRZE 212, EANHB=R AT =1L 10 TH720 O 1L X—OHRHEIZ T AR A
REEBNAZNTHZETHELND, L=y ot —ZonTid, ZOEMABMRIILT LY
FRSZ L 72V, AR OBTFREUE, 0 FoBe B q 1T TIER<, £EOEEE Q N HENIND,
SFEEN LU, A F A XA TERVWRIRD Tid,q & QDBERIILL T TEA b D, (4.16)
1L Stirling YTl InX'=xInx—x MNHEMNLD,

N

_9
Q= 5 (4.15)
INQ=N(Ing—InN +1) (4.16)
NEl= /¥ — - = hrb—L QH DL qDERIL B=1/ksgT ZHWTLUTFTHEZOLND,
U-U(0) :-{9553] :-N(ﬁmﬂj (4.17)
B ), B ),
S =9:E§§+kBmQ =9:EEQ+NMJMq—M1N+Q (4.18)

SAED Gy 1 E B q 13— fRICIAREIC B3 2 O T, BNLAREH 720 O EdE% q° VW5 & Ing =
Ing®+InV £ 725D T, Ing—INN=Ing°—In(N/V) 725, BEXEDELAEIT, IREFHFERX pV = NkeT 2>
5N/V=plkeT £72 5D T, BEKAKOT Y hr B —TRATHEZ BN,

P ued VI Nkg| In q°—|ni+1 (4.19)
T kgT

(ELITY FAE—EDFEEMN S DHEESEDHDAE)

o A=

ERRMRDOENL T FrE— M [T (419) TN=NaA B ENks=R THDLDO TR TELND,

m m
mS:—E:—E§&+R@nq”—M—B—+q (4.20)
T keT
O3 IEENN D DR HAZ 0T D56 RS KB CE RN EICH T I EERN I H kT
HZ e, WEEEOFHIZED 5,

"y . "y MU yi
mg =|:$+R(Inqnans_lné+1)j|+|:Tmt+Ranrot + T\“b+R|nqvib

+RINQgjec

= mstrans + mSrot + mSvib + mSelec (4-21)

U ERR 05Tl Q = qN D HMIZR BRI AL T D,
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WHEOE/LT B —ix. (49) D "Uprans = AW & U\TUD%EZ@? b,
m
Strans 5 o p
— P == 4lIn —In— 4.22
R 5 Otrans kT ( )
p (Z bar, m {2 amu 2V, MEREE EYEEROR D ERTRE LT &, kXD,
m
Stans _ 30 M ST P 11517 (4.23)
R 2 anu 2 K bar

(4.10) ® "Urot  HOFUREHE= Y b r B— TR THE X LD,

irot _ n?r 4 I Gy (4.24)
m@®%@ﬁmﬁ%%06%fm\w%@ﬁ®%&ﬁ,m=MMhE%-b?ék\uT%%éo
B
m ) ny . Ny
Svib _ Xi = Inft-exp(-xj )] (4.25)

R jzlexp(Xj)—l j=1
WORREIE D72 (B 2\ VI iE 2 BH T 2 50) B HREOE L= fr e — 3k TEREN D,

m
Selec

=In Jelec (4-26)

[51%E 4.4
(1) Ar, Na, O DFEELKIRDOEEAEERELINAE (298.15K, 1 bar) (2317 HE/LT 2 k1 B —, MS°0515, (HLNL: ]
Ktmol?) % LLF D4y FEHEE 2 W CEHR R K,

mn = 14.0, mo = 16.0, mar = 40.0 [amu]
N2: v=2331cm?i, B=1990cm?, o=2
Oz v=1556cm?®, B=1.438cm?, o=2

Q) HEIN-=> he v —%2 L FORBEE & higd X,
mS°zgg,15(Ar) =154.84 J K1 mol!

MS°598.15(N2) = 191.61 J K1 mol*
MS°59815(02) = 205.14 J K1 mol?
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