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EERMIE 3 tEREOFEEES (HCN 2 HNC)

[7 b= WAL 8 KL 17-8 (p. 651~) / 6 it 20-7 (p. 662~)]

1 OfE 2 ODNERIRRED AR % | BIRD D WVITREEOER) (BHECIREY) ([C>W TR LA
bR ONRSEEETH D, ﬂ:%jﬁﬁéﬂk . BB ED T R TCOREIZONWTRALY =
VOIS A EEZ B ETHEALND, AEE TR ]G

HCN < HNC (B 3-1]
O R A S BLRIE D R L, SRR b S BT A B AR D 5 T L B E T 5,

(FEH)
LS A+B+.. 2 X+ Y+ ... OS5 FIEREFHEER KR TEZ bR,
[Ale[B]e - qO(A)q°(B) RT

Z 2T [Ale [X]e, ... IXZFEHRIREEICEIT D A, X, ... DOFIRE (HEAEBHT-Y D555 THY .
9°(A), 0°X), ... 1T A X, ... DHENRFESH D D) %/\@aﬁadﬁz AEIER) (XY, ...) DRIGY (A,
Bw)’ﬂTé %ﬁh%@m%»% EThb,

3.1)

(5 ECRE %D
SRy (G, BlEs, KR L) PN THD ERETE D L&, o FoRBE q° 135 1)
DoEERAE (FEFIRAE: Qerces WE: Q0ans, [FIHE: Qrot, HRED: Quip) PFATELS 2L TE D,

q = qelecq trans qrot qvib (3 2)
(E-z 3T 5 G (HCN = HNC) Tl Jir“%%)iﬁfz%%ﬁﬁ THESFTHY Quee=1THDNG,
DECBEEIIEMAT A ENTE D, T rikey HENELLRWEIGTH D7D, Fli

nié?f(@uﬁrﬁ IBWTE (R ESTF TRy LTS 7125?)) I@’\@BE'@%{ IWY XD, WoT, Z
Z TR & RE O S EL B D A 2 FHE T ALT L,
_[HNCle _ Qrot (HNC)dvip (HNC) [_ AE j
[HCN]e  Grot (HCN)dyib (HCN) RT
SELREEBILT R TOREINZOWVWT ZEE g L =1V FX— glZxtnT DRV~ U HF exp(—&/ ksT)
DOFE giexp(—5 / kgT) Z7-LEDLELZLOTH D,

q= Z gi exp[— —] (3.3)

kT

AR ECRE )
AR v OFFEE O x VX —JBAL (v: IBEE ) 1Zv=0 DREDOZ R LX— (FHLT R
X =) BHEUEICELS L vhy THY  REEIIHNEE L TV (ZEE =1) O T, (1 >0) JHFiRE) 7
SEcBEE. AL HE SIS,

00 =3 ex p( ”“V] 54)

v=0 kBT

MR8 3.1
(34) MELMRETH D Z b, R EE T

-1
hv
W 11— exp| - 35
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n [l OILE A R EE 2 FFo 001 Tk, ENENDFEWEEZ vik T2 &, o FRERORE 5B EIEIT R
TRIND,

n, A
dvib = [ | [l - exp(— :—ﬁﬂ (3.6)

i=1 B

fEi%E 3.2
HCN & HNC IV Shh 4 >OIRENEH HEAZFH DL, EBORK EAZem ") I TFO®@Y Th 5,

HCN : 794, 794,2177, 3286 (cm )

HNC : 484, 484, 2062, 3655 (cm )
1000 K 33 LTV 3000 K (231F 5., #RENSECRIEL D It qyi(HNC) / quin(HCN) % G5 X,

*HBME 2 TRLEE IS, kg em ' KT OHALTHE L TR LEFTHSD, ky[em' K']=R/
100hcoN, = 0.69503 & 725 DT, hvi/ksT = ¥ ;[cm™]/(0.69503 x T[K]) & 725,

(E#R 5T 0 R BB #)
B T OEER B RIET (SRR Z WV T) B34) XM BLLTFO X 5 i2Ehin s,
(linear) :kl;T 3.7
qrot UB ( . )

Z 2T o 1ZMAEERTFAE LI DR TH Y . MR TR 8 A B L ARRENREE O Fik 2 FF
OFEHRKBEIRE L E VBRI EBE LR THD, H,RCO, TlE 0=2 ¢725, 22 THD
45+ HCN, HNC W9 b [AlE P 2 R 727200 T =1 TH O EH L T LU,

fEl=E 3.3
(1) HCN & HNC IZEMHSFTh Y . BEEHIT. £ E0 1.534 (HCN), 1.555 (HNC) [em '] ThH 5,

]85 53 Fid B2 L Gro(HNC) / Qoo HCN) & BHRE 1,
* ZOMBETIE, FHERSERIE O IRIREEITRAE L,
(2) HNC O FEFEIRAE L HCN X v 49.8 kI mol ' VY, 1000 K 36 X T8 3000 K 12351F 5, HCN & HNC O

A E$ Ko = [HNC]. / [HCN]. %R X,

CGEE#H 5 F 0 EER 5 ERRIE)
AREEME TIISE RV, FEERRY T ORMRSECBIENX, & BRI Z T 3.4) oL

ToXoizENIND,

1/2
kgT kgT kBTj (3.8)

12
(non-linear) _ Nisom 7 [
A B C

q rot
o2

2T o lTEMRGTOHE LR, BHEESHRETH D, nentd OEF) REKROHTHD, ZOK
FAIAN, [BlESES) & TR TH L0, RS ELRIEICE D CEE I D Z &30,

B85 73 it B S 2 AL 2 BOG OB IR B BRI H W D556, AR BEHIZ L Y Non / o DR % [Al#x
SRR CITFRICIVIAE T, RGREOZEE #EHRF) & LTEHAETLIRETH S &, ik
nNosZbdhsd, mE L, BT IIFEOICIGH & AR DX AT X 72 W RiER 72 SO (H + Hy — Hy + H,
CH; + CHy > CHy + CH; 72 &) ZBRWNT, IELSEETIUL, WThOHFETHLRIUERE 5252 &

Do TN D,
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(T ayv) BEEBE3 H+0, 2 OH+0 DEFEEH

[7 ko= WE{L 8 B 17-8 (p. 651~), 22-4~22-5 (p. 862~868) / 6 FL 20-7 (p. 662~), 25-4~25-5 (p. 840~846)]

HEE 3 Tld, [BHR - IREVERIE DL & = RV F =D B O ERDFIR TE 5, Bl
#l (HCN = HNC) =l - 7223, —OFMEB O E T3, B REO SR (ZLEE), I
ERRRER DL LG T 2 B ENH D, ZOFERETIE. KOG

H+0, 2 OH+O (S 3-2]
DEMERZ KD D,  ETRFRm T OEFIRBOMAEE & Pl EROBGRE R THhD,

(i 3 73 B BE #1)
BEmOSFERIFEF O, BALERES Y OWESERBEBIILITO®EY Th o,
. 2nmkgT 32
Otrans = h2 (39)
=8 3.4

(D) 255F05 25 FDNERT ARG A+B 2 X+Y I22OW T, EfiiE Koo (3.1) Hr o5y id
oot Qo X V) oy B e (i, me) & BRI OE R (my, my) T
qtrans (A)qtrans (B)
() K& [3-2]H+ 0, 2 OH+O0 ([Z2oWT EDWHESER R DAk X,
72721 my=1.01,mg=16.0 [amu] &3 5,

(BFHREDHERIE)
%EE gelec @%%%ﬁgmﬁﬁafﬁ;& Qelec 6i§3\ﬁa&j£&@ﬁ% (33) 75) FO gelec %@ %) 03’(‘3?) %)o
Oetec = Gelec (310)
%8 3.5

B [3-2] OISR - LR DEAFIRIE & ZHIE Gue [ZFLLFOHY TH D,
H(zs): Jelec = 2, 02(3297): Jelec = 3, OH(ZH) Jelec = 4, O(3P) Jelec = 9

%%ﬁ\ﬁa Fa"éé?ﬁ(@tt Oelec (OH)qelec (O) %31,%,&4 is .
Oelec (H)q elec (O 2 )

5178 3.6
(1) O, BEL O OH DIEEIOW £ v, FHLEE B (RSt o) IZLLTF D@ Th 5,

0,; V=1556cm',B=1438cm ', 6=2; OH: v=3570cm ,B=185lcm ', o=1

o) ik IO papmy

qrot(o2)
b) 1000 K 35 X 08 2000 K (235 1) 2 R85 B4k o bt Gvib (DH) EgH; BEHEAE X,
(qvib (U2
(2) HJEMRREIC BT D = %L X —7E, AE = E(OH + O) — E(H + 0,) = 69.8 kI mol ', Z M\ T,
IR 1000 K 33 KOV 2000 K (2815, i [3-2] OAfliE s st Ed X,
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(WIS 2 R D ETIRE)

O JF T DIEIREEIT, 3 SDDOMHMIREE, Py, °Py, °Py ITHZLIL T Y, LHEEIFIEIC 1,3,5, =F%/L
X—1%, P, A HHUEIZ U CIIEIC 227.0,158.3,00cm ' TH D, DL DS, BFIREEOSE B
SEREEOER (33) ITE- TEHHE LTI 5780, BARMIZIE,

Jelec (0) = exp[— 321_6‘6) +3 exp(— @j +5 (3.11)

MHEET S, 2 CIREERIEE 2, 3.2 TR LT kg =0.69503 [em ' K] TR F—%%|-T
BLZ LT, DEBEEZBREDOHANOGFHETELFRIZLTH D,

fEi%E 3.7

(1) 300, 1000, 2000 K IZ31F % O JRF D& ElB%Z (3.10) & (3.11) 22 HEFE Lkt X,

(2) OH DEFHEERAEIL 2 D DOBHLRAEE, T, & T (CHRE L THRY . LEE TS 2, THX/LF
—IZNEIZ, 139.2,00cm ' TH 5, 300, 1000, 2000 K |Z351F % OH D FEF-45Fic K A THHmRE & 4 4
UG E L, BELEGAICOWTEE Lkt X,

(3) O,0H & HIZHAMIRHEZ Z 8 L 72356 O FEHEI Kane 1. M 3.6 2) OFEFR Keoase & EDRR
BESL72 %75, 300, 1000, 2000 K (2317 5 Kene / Keoarse 7 21 EH X
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