
Kinetic and dynamic studies Kinetic and dynamic studies 

O(1D) + H O(XO(1D) + H2O(X

Wenli Wang, Carolina M. A. Rio, César Mogo, Daniela V. Coelho, João Brandão 

Departamento de Química e Farmácia, Faculdade de Ciências e Tecnologia, 8005 

The reactivity of the oxygen atom in the first excited electronic state,

with water plays na important role in the HO chemistry, which in turnwith water plays na important role in the HOx chemistry, which in turn

Several years ago a full dimensional potential energy surface (PES)Several years ago a full dimensional potential energy surface (PES)

developed by our group.2 Recently, this PES was improved to accurately

pathways for the different chemical reactions involved in the O(1D) +

to study theoretically the gas phase reactions involved in the O(1D)

state PES.state PES.

Potential energy surface:

The PES applied in this work is a full dimensional potential

energy surface for the ground singlet state of hydrogenenergy surface for the ground singlet state of hydrogen

peroxide, H2O2. This potential is based on a 3×3 matrix to2 2

accurately reproduce all the dissociation channels in

accordance with the Wigner–Witmer rules. The figures 1 displayaccordance with the Wigner–Witmer rules. The figures 1 display

the most relevant features of this PES.

QCT Dynamics Calculations:

The quasiclassical trajectory (QCT) method has been appliedThe quasiclassical trajectory (QCT) method has been applied

to study the dynamics and kinetics of this system. To run theto study the dynamics and kinetics of this system. To run the

classical trajectories we have used an extensively adapted

version of the Venus computer code3 which accommodates theversion of the Venus computer code3 which accommodates the

H2O2 PES and makes the appropriate assignment of all

reactive channels. Specifically, we have run QCT calculations

for the O(1D) + H O(X1A ) and O(1D) + D O(X1A ) reactivefor the O(1D) + H2O(X1A1) and O(1D) + D2O(X1A1) reactive

collisions. The figures 2, Table 1 and Table 2 display some

results of our preliminary calculations.

Figure 2. Reactive cross-section as function of the initialFigure 2. Reactive cross-section as function of the initial

translational energy for the reactions O + H2O→ 2OH.

Table 2. Vibrational populations and average rotational energy (kcal

mol-1) of the OH molecules.mol-1) of the OH molecules.
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state, O(1D), is important in various fields of chemistry, and its reaction

turn participates in the stratospheric ozone depletion.1turn participates in the stratospheric ozone depletion.1

(PES) for the ground state hydrogen peroxide molecule, H2O2, was(PES) for the ground state hydrogen peroxide molecule, H2O2, was

accurately reproduce all the reaction channels and the minimum energy

+ H2O(X1A1) reaction system (see Figure 1). The aim of this work is

D) + H2O(X1A1) system, considering this new full dimensional ground

Figure 1. Energy diagram (kcalmol-1), connecting the stationary points

and dissociation channels for the ground state potential of the H2O2.

The energies are given in relation to the H + HO2 dissociation energy.

Table 1. Rate constants for the O(1D)+H2O(X1A1) and O(1D) +Table 1. Rate constants for the O( D)+H2O(X A1) and O( D) +

D2O(X1A1) reactions.
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