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Theoretical Study of Reaction Between HONO and HCl

XIE Bing, SHEN Wei, HU Wu-hong
( Dept. of Chemistry, Fuling Normal College, Chongqing 408003, China)
Abstract : By means of the density functional theory ( DFT) and QCISD(T) method, the reaction between HONO and HCI is

studied. The geometries of the reactants, the transition states, and the products are completely optimized at the B3LYP/6-

311G™ " computational levels. The reliable energies are also computed by employing the quadratic CI calculation at the

QCISD(T)/6-311G " " level. In view of energies, the channel of forming the products CINO + H,0 is more favorable. The

mechanism of the reaction is confirmed.
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( 1), cis- IM3, TS2 M2,
, cis- ,H-O(1) IM3  0.201 5 nm TS2
o 0.123 5 nm, 0 (1)-H-Cl 174.8 ~
HCl H tran-HONO 84.7°, M2 H,0 P1,
o(1) M1, , HCI H HONO
TS1 IM2 IM1--TS1,H-0(1) N M4,
0.198 5 ~0.124 1 nm, 0(1)-H-Cl TS3 M5, IM4  H-N
173.8 ~160.9°,Cl N 0.214 1nm,H-CI 0. 129 8nm,
o M2, Cl N , O TS3 H-N 0.114 4nm, H-Cl
(1)-N TS1 0.066 nm, 0. 183 6nm, , TS3
0(1) o ,O(1)-N Cl ,
P1 (CINO +H,0) 0. 177 Onm, IM5 (I
, cls- s 0.130 3nm, N-H
HONO 0(1) HCI H 0. 104 5nm, HCI1 P2(HNO, +HCl)
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3 , :HONO HCI 3

1 E AE
(Epsiypsoaiic s = Egcisnmyeatic s« AEqaspn sanc s = »
v/cem
+7ZPE)/(a.u.) /(a.u.) /(kJ + mol ™)
Re( cis-HONO + HCI) -666.568 7 -665.566 9 0
Re(tran-HONO + HCI) -666.568 3 -665.566 5 1.06
35.643.3 129.8 393.5 396.8 546.4 605.3 783.8
M1 -666.574 4 -665.573 6 -17.37
1269.0 1823.6 2781.8 3771.7
941.71131.7 216.4 432.7 470.6 539.9 678.1922.2
TS1 -666.553 6 -665.542 9 62.98
1195.7 1351.4 2046.9 3763.9
108.9 137.4 108.9 137.4 167.2 216.2 293.6 353.2
M2 -666.579 2 -665.576 1 -24.02
442.9 554.2 1645.6 2013.9 3769.3 3873.4
P1 (CINO +H,0) -666.572 05 -665.568 9 -5.07
19.344.1 109.1 348.2 407.1 575.1 658.5 851.2
M3 -666.573 2 -665.572 5 -14.53
1304.2 1758.8 2813.0 3609. 4
989.0i 121.2241.4 403.3 480.1519.0 680.4 947.4
TS2 -666.550 5 -665.538 9 73.69

1206.9 1336.9 2012.2 3731.9
M4 -666.570 6 -665.570 2 -8.57 16.34 99.12
635. 9i 272.7 354.8 476.9 917.3 1029.6 1125.7

1S3 ~666.5419 ~665.5308 9483 1291.2 1478.4 1699.9 1989. 1 2221.6
S L 666.562 0 665,558 4 2 35 51.1 106. 9 153. 7 415. 9 480. 2 804. 8 1075. 3
1401.4 1546.0 1675.5 2719.1 3153.6
P2(HNO, +HCI) -666.556 8 -665.5517 39.92
2.2 , tran-HONO N
2 o 2 H M, —9.63kJ/mol ,
: ,HCL H TS3, 103. 4kJ/mol,,
cis-HONO  tran-HONO o(l) IM1 M5, 1. 06kJ/mol
M3, -18.43 kJ/mol P2 (HNO, +HCI) 38. 86
-14.53 kJ/mol., TSI TS2, KJ/mol .
80.35 kJ/mol
88.22 kJ/mol, TSI 0. ;5 kJ/
M2, ~24.02 kJ/mol, )
P1(CINO +H,0). ’
~6.13 kJ/mol  —5.07 kJ/mol, 3
10 1 , HONO cis-
- B tran- ° ,
- Lz HCl
ril ) o
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