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1 Introduction

Most of hot and warm exoplanets atmospheres have
probably a disequilibrium composition because of the
important out-of-equilibrium processes at play in these
media (i.e. mixing and photodissociations). To anal-
yse and understand spectroscopic observations of ex-
oplanets, atmospheric models including chemical ki-
netics are mandatory. We will present in this talk two
last developments concerning chemical schemes used
for exoplanets atmospheres modelling.

2. Reduced Chemical Scheme

Atmospheric kinetic models in one dimension have
been developed already [1, 2], but three-dimensional
models including kinetics are still challenging because
of the high computational time they would required. A
solution would be to use a reduced chemical scheme
instead of the very large detailed ones usually used in
1D models. In this view, we have developed a new
scheme for warm hydrogen-dominated atmospheres.
We have reduced the chemical scheme of [2], by a
factor of 3 in terms of species and 5 in terms of re-
actions. This reduced scheme has been developed to
reproduce the chemical abundances of current observ-
able species: H2O, CH4, CO, CO2, NH3 and HCN. It
has a large range of validity and give results very sim-
ilar to the full scheme in most of cases, except for hot
C-rich atmospheres. The reduced scheme allows for
runs ∼30 faster than with the full one in 1D. This new
scheme has been published in [3].

3. Update on the Methanol Chem-
istry

The chemical scheme of [2] has been developed in
close collaboration with experts in combustion and
has been validated experimentally as a whole on large
ranges of temperatures and pressures. However, this
scheme can be improved. Motivated by the study of
[4], who questioned the reliability of the kinetic data
used by [2] for the reaction between methanol and
hydrogen yielding to methyl radical and water (H +
CH3OH → CH3 + H2O), we have entirely revisited
the sub-mechanism for methanol combustion of [2]’s
scheme.

In this talk, we will present these two chemical
schemes and their impact on the 1D model results of
various objects, such as GJ 1214b, GJ436b, Uranus,
Neptune . . .
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