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EERMIE 3 tERIEOFEEES (HCN <> HNC)

[7 k2 WFRILE: 8 KL 17-8 (p. 651~) /6 Jlt 20-7 (p. 662~)]

1 Off 2 ONERIRREDTFAEMER %, 0T 21K H 2 VI E OER) (FIHEECIEE) I W TR LA
DETLONRSGEREETH D, (LFHEHEREX, (LA LEDTT X TOREIZONTRALY =
UBHNEALT H EEZDHZETHE LN, AREFTIX, KIS

HCN «> HNC (B 3-1]
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(FEEH)
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9°(A), ©°(X), ... 1ZA,X, ... DENERES 720 O3 TR, AE IZ4ARY (XY, ..) ORIGY (A,
B,.) T35, HEREDOZRLX—ETHD,

3.1

(M ECRE %)
oy OEE) (P, B, REI7R L) BN TH D ERETE D & &, T ollfEk q° 135 EE)
DHEEBIE (FEFIRAE: Qetes WHE: QCuansy [EIHE: Oror, IRED: Quip) PFETHLS ZENTE D,
0° = Getec 4 trans rot Avib (3.2)
ANTHEE T O SOt (HCN <> HCN) Tk MG b AR G B —EESY 7 TH Y Quee=1 TH DN D,
ARSI EN S22 LN TE D, EenFRESFOEENELLRWEISTH D72, il
EBOFHEIZBNTIX (GRES T Ty AT 5720) WESEREEITEH x5, t-T, Z
TR & RB OB L O 2 2 R T L,
.= [HNCle _ Qrot (HNC)qvip (HNC) [_ AE ]
[HCNJe  Qrot (HCN)dyib (HCN) RT

SPBLBAEUT T R TOREIZHOWT ZEHE g & =X F— gllET RN~ KT exp(—&/ ksT)
D giexp(—5 / kgT) 272 LEDLELZLOTH D,

9=>0 exp[— g—] (33)
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DRI, kANLREESND,
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2013 4R MBS RO 1T (REEVI) 1535 3 (2/4)

n EOIRENH HEZFONF T, TNThOEEEZ vit 5 & HFREOIRESELREEUTRA

TERIND,
My hvi .
vib = 1— " 3.6
Qvib Hl: exp( kBTﬂ (3.6)
fEi%E 3.2

HCN & HNC TV S h 4 SOIEEH HEAFH S, IRBIOEE (EAZem ) (ZLLFO@EY TH 5,

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

HNC : 484, 484, 2062, 3655 (cm )
1000 K 35 X V3000 K (231F 5, HRENIALRIEL D L qvis(HNC) / guin(HCN) 2 FHEHE L,

*HBME2 TRLEE IS, kg em ' KT OB THE L TR LEFTHS, ky[em' K']=R/
100hceN, = 0.69503 & 725 DT, hy/ksT= ¥ j[em']/(0.69503 x T[K]) & 725,

(B2 FDEERS BRI 2)
BRSO RIS RSO T G HABRRUTEL 2 W T) 3.4) X BEL D X 5 I8 b,
(lmear) kBT 3.7
Qrot UB ( . )

Z 2T o 1ZMAEERTFAE L RHEN AR TH Y . MR TR 78 A B L ARRENREE O Fik: 2 FF
ORELFEIRE LN E VRV ENLALIRFTHD, HoRRCO, Tl 0=2¢7%25, ZZ2THD
43 HCN, HNC W b [[# 2 72720 DT o=1 Th Y EH LTIV,

fEl=E 3.3
(1) HCN & HNC [ZEMSFTh Y, BEERKIT. £ 2 1.534 (HCN), 1.555 (HNC) [em '] TH 5,

(14555 B B2 EE 0o HNC) / Gro(HCN) % 3R X
* Z ORETIE, FERSERIE O XIEEITIRE LRV,
(2) HNC D HEIRAEIT HON X 0 49.8 kT mol ' i\, 1000 K 35 £ T8 3000 K 12334) %, HCN & HNC @

A B4 Ko = [HNC]. / [HCN]. %R X,

(FEEMRS FDEERSERE)
AR RECIILE A0S FEER Y 1 D[RR
TOLITEIND,
(non- llnear) nisomﬂ:l/2 [kBT I(BT kBle/z (38)

TRCBEE T, A HLRRERIE L2 VT (3.4) b L

Aror A B C
ZIZT o lTEMGFOEE LR, AR TH D, NenlE OEF) KO THE, ZOK
FIIASE, E%@@kiﬂ%%f%éﬂ LSRRI GO CTHE S ND Z ENE0,

[BlH5 5 Fe B B 2 AL 2 SOS OB IR ERER ICH WA 56, BEERMZREBEIZ LY ngn / o DK% (A5
SRR TIIFHAICTI AT T, KGREOZEE FitlR1) L LTHAETAIRXTHD &, Lk X
N2 E8H5, 220, BT FRNSEIRY & AR IXRIC & 7o Wk 72 5OS (H+Hy; > Hy + H,
CH; + CHy > CHy + CH; 72 &) ZBRWNT, IELEETIUL, WThOFETHLRIUERE 5252 &

Do TN D,

o
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2013 4EJE MEALF R OVERE 1T EFHEAS) 1#3E 3 (3/4)

(FTay) BEEBE3 H+0,< OH+0 DEEHEH

[7 ko UL 8RR 17-8 (p. 651~), 22:4~22-5 (p. 862~868) / 6 fiil 20-7 (p. 662~), 25:4~25-5 (p. 840~846)]

FERIRE 3 T, [HIEE - REVSECRB O & = RV XD L0 L EBTERN A TE D, Hl
#l (HCN <> HNC) Z Y o723, — K OVHEROFHHR TIiX, EHIREBOSEREE (ZHE), I
SRR O MBS 20BN H D, ZOREFRE I, G

H+0,<>OH+0 [F I 3-2]
DYMERZ KD D, FTRFR00F OB IREOHGIEE & PR EROBRE R CTHh 5,

(i o 53 EC RE &%)
BEMOS+ERITREADO, BAAEEH- D OIWHESEEEIILL To@E ) Th 5,
. 2amkgT )
Otrans = 5 (39)
h
%8 3.4

(D) 2559035 25 FNAERT D6 A+B o X+Y I2oWT, FliEH Ko (3.1) FoifiEsyEd
ooty Qs X V) oy B (o, me) & BRI OE R (my, my) T
qtrans (A)qtrans (B)
(2) I [3-2]H+ 05> OH+ 0 2o\ T WA B D%k X,
7272L my=1.01, mo = 16.0 [amu] &35,

BFKRED 5 ERE %)
Z L Qatee DEIRIED D ELBIEL Geree (FDBLBIELDTER (3.3) 735 Qe TP HDTH B,
Qelec = Jelec (310)
ffi%E 3.5

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

%%%EE Fﬁ;ﬁ@tt Oelec (OH)qelec (O) %%‘I‘%“@_ is .
Oelec (H)q elec (O 2 )

f5i%E 3.6
(1) O, BEL VN OH DIREIOW L v, [FHAEE B (RlHEEkIFE o) IZLLTFOEY Th 5,

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

o) ik IO oz
Qrot (02)

b) 1000 K 35 & T8 2000 K 123515 5 IRE 4 FL B %L oD L % ZEEE L,
Qvib (V2
(2) HERREIC BT D = %X —3E, AE = E(OH + O) — E(H + 0,) = 69.8 kI mol ', Z M\ T,
IR 1000 K 38 LTV 2000 K (I281F 5, Kb [3-2] OFES A FHHEE K.
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(RIS = R D ETIKE)

O R DIEIREEIT, 3 SDDOMHMIREE, Py, °P, °P, 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, BEFIREOSE LI
SRR OER (3.3) It TEHHE LT U2 5720, BERIZIE,

Qelec (0) = exp(— 321_6‘6) +3 exp(— %) +5 (3.11)

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

fEi%E 3.7

(1) 300, 1000, 2000 K 123515 % O JiF-O & 7 3ALEHcE (3.10) & (3.11) 72D FHH LI &

(2) OH D1 HELRAEE 2 SOBHIREE, “Tin & Thap ICHHLTHY . FEERTN S 2, THLF
—IZEIZ, 139.2,0.0cm TS, 300, 1000, 2000 K (23315 25 OH 05 143 BIAL A (s i % 1
LA L., BELELEEICOWTEHE LY X,

(3) O, OH & bIHAIMRIE & Z 18 L7 538 O M ERL Kpne 13, FIBI3.6 (2) OFER Ko &2 EOFE
EERI2 D75 300, 1000, 2000 K (251D Kane / Keoarse 2 51HELE X
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