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Table 1 The geometries and harmonic vibrational frequencies of reactant,

product and transition state

This work Expt.
“Reactant R/ /nm 0.1126 0.1153™
Reopfnm 0.1058 0.1066
wiebend)/ em ™ 491 27
w{CN}jem™" 2412 2029
w{CH}/em ™! 3622 3441
T.5. Rroe/um N.1148
Ron/nm 0,1479
Rpec/nm 0.1375
wiebend)fem ™ 124
wiebend)/em ™" 529
w(HCL) fem ™ 480
w{CN}/em - 2046
w/em™! 1977 ¢
Product Bwe/nm 0.1153 0.1172'
Ruci/nm 0.1271 0.12751"
w{CN}/em ™" 1081 20691%!
w({HCl)/em ™ 3142 29911
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Table 2 Rate constant for reaction HON4Cl—HCIH+CN (k/en® moleenle™ ! 1)

T/K # CVT CVT/MET'SAG CVT/SC5A0
() 2.03( 17)" 2.11( 21) 2.11{ 21) 2.11( 21)
AlH) T4l 1T 227 19) 227 19) 2.27( 1M
DM 4.98( 16) 1iM4{ 18) 1.04( - 18) 1.04( 18}
1000 2.36( 15) 3420 18) 3.42( 18) 3.42( 18)

a) 2.03( 17T)=2.03 =107

B T A2, BF LT AR A R E R L 5, RN FET SR
R E-
2.3 HOCN(004,302)4+Cl—HCI4+CN EEP=% CN HRohELH
S — 2 5 LR F TSR S R IT R (SCP-10S) WITiE B Wil HE W iEdE AR sk T L
RERGET —Pirah k. EIEIN Y, S TEERES, WEADE o BRETRE n #YIL
2  %
Py, = |SH-_--Jr|.{E]|E = :lill Jann [i’fn“z (2}

XH, #EEES

P ——

™~ {2np + 1
Yy = Zf tlS\.-'E[E— l‘:.lS]]BHFEE]V I:[{S} cost (S (3
ik

ud

12 WULI HUAXUE XUEBAQ {Acta Plays.-Clen } 1000



i 1
Vi(8) = V(81 + Z (my + 5 lore(S) (4)

£ ) Et’]‘{{.ShJ
& S = [IS e————— 0
() (0 V2[E — V(5] )
ng = 1/2(nl + nl) (G)
Mg = — g (7

Heby Jan (X)) B Ang REUIERBEL  Vi(S) RIRENBIGEE. wn(S) H5 IRC EHM
# K R L A R Eh s .

PG (2). MMM T Fortran B, (2) S0P S MBI (VilS). Bir(S). wi(S)) BAETHT
Fay R ka3 (WA L 2). i RATEER 3

# 3 Cl+ HCN EE# CN #aEsH
Table 3 CN product state distribution from Cl + HCN
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Calculation on the Dynamics and Vibrational State Distribution of Product CN
for the Reaction Hydrocyanic Acid and Chlorine”

Zhang Yanjun Li Zonghe! Cao Xiaoyan!
{National Institute for the Control of Pharmacentical & Biological Products, Beijing  100050);
! Chemistry Department, Beijing Normal University, Beijing 100875)

Abstract In this paper, based on ab initio methods, the intrinsic reaction coordinate (IRC)
of the reaction HON4Cl— HCI4+CN is traced ab the basis level of UHF/6-311G**. Along the
TIRC, the dynamnical properties of the reaction are investigated. The theoretical rate constants
of the conventional transition-state theory and variational transition-state theory are caleulated,
and they are for experimental reference. The product vibrational state distribution of CN for the
reaction HON{004,302)+Cl—HCI+CN is also calenlated by the subroutine which is compiled using
vibration transtion probability formmla based on SCP-108S theory. The caleulated results are in

good agrecment with experiments.
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