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BB 3 tEREOFEEELS (HCN 2 HNC)

[7 %o = B 8 H7 17-8 (p. 651~) / 6 X 207 (p. 662~)]

F OfE 2 DNEARBEDIFAEER % . D2 H 5 W3R E OES) (RisCRE) (oW TR LA
DELLOPSEREETH D, (L EEREIX, (LA ED T X TOREICOVWTHRLY <
VNN T B EEZHZETEZ NS, AREE T, Mo

HCN = HNC [5JE 3-1]
DT EL A BN GEIE L, SRR AL BT 2 A RO L Z L 2 HNE T 5,

(FHEER)
LIS A+ B+ 2 X+ Y+ .. O FREFHER K TR THEZ O,
<, < DXeDYle - 0" (0a° (V). exp[_ Ej 3.1)
[A]e[B]e qo(A)qo(B)"' RT

ZZT [Ale [Xle, .. 1 TFHRREBICET D A X, ... DI TIREE EALAREH 720 05 75) THY .
B°(A), @°(X), .. 1A X, ... DEALERTDT- D DS FHBRIE. AE ERY (XY, ..) OKIEY (A,
B,..) &35, AERKEOTXLF—ETH D,

(S ECEEHY)

SrfoEE) (e, AR, REZRE) WM THDL ERETE DL &, o FohdB g° 1357 1iEH)
D4y i BEEL (%%%ﬁg Celec, NIRCH 9°transs [EIL (rot, IRE: Quib) DETELS ZENTE S,

0° = Gelec 0 trans Grot Qvib 3.2

AGHE TR D s (HCN 2 HNC) TIL IS b B b S —EEH ST TH Y Qe =1 TH LN D,
EAOEBEBITER T 2N TED, EgFREDTFOEENEMLBRWKIETH D728, i
EHOHEIIBN UL (GRESGTFTx Y AT 5700) WS BEKIIEH X5, toT, =
Z TIEEIER & RE DO BB EL D B & SR T L,

K, = [HNCJe _ grot (HNC)qvip (HNC) ex (_ A_Ej
[HCN]e  drot (HCN)Qyib (HCN) RT

SEBEITT R TORE I OWT ZHEE gi L =R F— gl G 2817 < KT exp(-& / keT)
DFf giexp(-a/keT) Z72 LADEZLDOTHD,

9=2.0i exr{— :—T] (3.3)

B

(IRE 5> BECRER)

JEEE v OFFIRE) O =R L F—JEG (v: IREVE ) (X v=0 DREOTZ R LF— (FERzx
=) BREAEICEL L vhy THY KRBTSR L T (ZEE =1) OT, (1 20) #HfiEE) 1
DoEREEL. AN BEE IS,

= vhy
al = exp(— —J (3.4)
v=0 kBT

%8 3.1
(3.4) NELMBTHD Z b, R EET,

-1
hv
W —11—exp| - —— 35
qwb |: p[ kBTj:| ( )
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2020 4EJE B R OEE 1 (RFHEVI) 53E 3 (2/4)

n B OIRENH HE 2 FFo0 1 T, TNTNOREEEEZ vit T2 &, HFREROREELBE %I R
THRIN D,

1
o =TT|1-expl - ™
Qvib —H|:1 exp( . TH (3.6)

i=1

fHIRE 3.2
HCN & HNC iZWoivd 4 SOIREIBMEZ RS, IREIOFEI (HAZecm?) ZLLFO@EY TH D,
HCN : 794, 794, 2177, 3286 (cm™?)
HNC : 484, 484, 2062, 3655 (cm™2)
1000 K 38 LTV 3000 K 12817 5, IREN T ECBIELD B quin(HNC) / quin(HCN) % 5+ X,
* HHERE2 TRLEE DT, kB em KT OBICEHE L TR LEMTH D, ke[cm!PK=R/
100hcoNa = 0.69503 & 72 5 DT, hy/keT = v j[em™]/(0.69503 x T[K]) & 725,

(E#5F 0 EiR5 ECRE %)
ELHR Sy F DRI ELREEU T (A BRIl 2 -V C) 3.4) B LI T D K 5 12Ehi s,
(linear) :E 3.7
Qrot rs (3.7

Z 2T o IZPEERITFRE E MHIIN AR Th Y | B2 00 TR A B URIENRRE O X FRME & Ff
OREFEIRE LN E VIER2WZ ENBAELIRFTHD, HRRCO, TlX 0=2 ¢85, 22T
3 HCN, HNC W b B 2 Ff 72720 DT o=1 TH Y EH LTI,

78 3.3

(1) HCN & HNC B Th b | BEEEEEIL. E4E 4 1.534 (HCN), 1.555 (HNC) [cm™?] THh 5,
B8543 B B EE grot(HNC) / qrt(HCN) Z 3 H5E X,
* ZORBETIX, FHESECREE O 1R E ITRF L7220,

(2) HNC O ALK AEITZ HCN LV 49.8 kI mol™ =mvy, 1000 K 35 LT 3000 K (2351F %, HCN & HNC @
AT ERL Ke = [HNC]e / [HCN]e Z 3Rk X,

(FFERD FOEESERE)

ARJEE FETIILE 2O, FEEMR D T O EER RS E, o BB RIT LA VT (3.4) b LA
ToXozENNS,

1/2
q(non—linear) _ Nisom /2 [kBT kgT kBTj
rot A B C

22T o IXEBRDTOEE LA, BEEEHETH D, niom (T OEF) BEEOKTHD, DK
TIAK, [FERER) IR TH DA, RSB BEBICED THEIND Z ERE 0,

(Bl 7 Bic B 2 AL 2 SOG O ERRREFE R I WV 2356 SRR BERIZ LY Niom [ o DR 1% [Bl5
SYELBIECCITRRICH D AT T, SR DL EE (FHEtK 1) ELTRHAETLIRETh D &, ik X
NHZebbhsn, 2EL, BT IIFRINIRIEY & R X T E RWEER R SOG (H+ Hy — Ha + H,
CHs+ CHs — CHs + CH3 72 &) ZFR\WNT, IELLKFHHETIUL, WTINOFIETHLRICHERE G252 &
NGy TN B,

(3.8)
o

Copyright © 1997-2020 by A. Miyoshi and A. Yamada, all rights reserved.



2020 4= MEAL R RCOVEE 1| (BEFHEAIE) 18 3 (3/4)

(AT ay) REEE3 H+02 2 OH+0 DEHEEHR

[7 3o = WFR(L: 8 i 17-8 (p. 651~), 22-4~22.5 (p. 862~868) / 6 il 207 (p. 662~), 25-4~25'5 (p. 840~846)]

FEERE 3 Cix. |G - IREVOECRIB DL & RV X —E DB B ER N HETE S, @@@

i (HCN = HNC) #HV 7=, — O P MESROFHE CIx, EREDSE L (ZEE), I
HESEEEOL LTI T2 E RS D, T ORERETIE, Kb

H+O0, 2 OH+O0 [t 3-2]
DVBEBZRD D, FIIFEF0 T OEAFREOMAMAE & VT EROBERE R Th D,

(A A5 BERE &)
HEmOSFELITEFO, BAFRESHZ Y OWHESEBEBIILLTO®EY Th 5,
qfrans =(WJ (39)
h
A% 3.4

(D) 253 F05 2 FRERT AR A+B 2 X+Y [2OWT, EliEsk Koo (3.1) ol

pgroo, Jus O (V) oo pr it (ma me) & AR OELRE (mx, my) T,
qtram (A)qtrans (B)

(2) B [3-2]H+02 2 OH+0 ([Z5oW T EDIF SRR O & KD X,
7272 L my=1.01, mo=16.0 [amu] &3 %,

sl

(BFREDSEEAR)
LT Oelec P B IRAE D4 Bl A%k elec ! 1T ELBAE D E (33) no Qelec T D HDTH D,
Oelec = Jelec (3.10)
%8 3.5

i [3-2] DS « ) DE - IRRE & B Jelec LU DEY TH B,
(ZS): Qelec = 2, 02(3297): Qelec = 3, OH(ZH): Oelec = 4, O(SP): Qelec =

w7 ooy GeeOMeke Oy iy p
Getec (H)detec (O2)

[H178 3.6
(1) O B X ONOH DIEEIOW . v, [BlEES B (RlHE#4Ko) (ZLL D@D Th D,

0, v=1556cm?, B=1438cm?, 6=2; OH: v=3570cm?,B=1851cm?, o=1

a) s E o IotOM) sy 1

drot (O2
b) 1000 K 35 & TX 2000 K 1= 351F 2 IRE > i sk oo b, v ((ZH) BEEE L,
Qvib
(2) HERREICHIT D =R F— %E AE =E(OH + 0) — E(H + O2) =69.8 kI mol !, ZH\ T,

R 1ooo K jb L OR2000K (2815, Bt [3-2] D EffrE A F R L,
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2020 4R B LA K ONEE 1| (RUEFEA ) 1E 3 (4/4)

(HHmEZEO>OEFIRE)

O B+ DRJERIRBEIL, 3 DOMGHIIRAE, 3P, 3Py, %P2 T2 L TRV, LHEEITIEIZ 1,3,5. = x/L
F—i%. 3P, %%E L CNEIZ 227.0,158.3,00cm i CTH 5, ZDLIHREE. EHIREOSECEEI
%M%ﬁ@ 7 (3.3) I CEHHE LT R B2, BRMIZIX

Qelec (O) = exp{— gj 3exp(— @j +5 (3.11)

SLEMET S, 22 CIREERM 2, B 3.2 TR L7 ks = 0.69503 [eom K] TR ¥ —% %5 T
B LT, HEBEEREBREDANLEFHETEZLRICLTHD,

fElRE 3.7
(1) 300, 1000, 2000 K (Z351F % O il D& i BE%A: (3.10) & (3.11) 7 HAHE LIt X,
(2) OH DOFEAILEIRABIL 2 SDOPGHIIKEE, Tl & Al IZHH L TEY é@ﬁ MM 2, THRLF
IEIEIC, 139.2,00cmtTéH S, 300, 1000, 2000 K (Z331F 5 OH D +-43#ic B %L 2 fiohit i 4
ﬁbk G, BELEESICHOWTEE Lkt X,
(3) O, OH & & IZHmIR AE %%r‘% ut A DOVHTEEL Khine (3. TE 3.6 (2) DOFER Keoase & EDFE
FES72 %75, 300, 1000, 2000 K (28517 % Kiine / Keoarse & 2158 X,
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