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Although anthropogenic emissions of volatile organic compounds (VOCs) in France
seem to decrease for several years, the part of oxygenated VOCs remains constant.
Among these compounds, carboxylic acids have become an issue of growing interest
in the past two decades.

Low molecular weight carboxylic acids like acetic acid have been recognized as po-
tentially important especially in urban polluted atmospheres where concentrations can
exceed 20µg/m3 [1]. The contribution of direct emissions of this compound from
anthropogenic and biogenic sources is evaluated to 48 Tg/year [1] and a total photo-
chemical source strength of 120 Tg/year is reported [2].

The photooxidation chain of CH3C(O)OH contributes to the production of photooxi-
dants, so that the implications in the atmospheric HOx budget are important [3]. How-
ever, models usually do not take these effects into account because too little is known
about the fate of CH3C(O)OH in the atmosphere. Therefore, to assess its tropospheric
impact, the determination of the products distribution of the reaction is needed.



Two channels are expected to occur in the OH-initiated oxidation of acetic acid:

OH + CH3C(O)OH→ CH3 + CO2 + H2O (1a)

→ CH2C(O)OH + H2O (1b)

The channel of hydrogen atom abstraction from the carboxyl group (pathway (1a)) is
the preferential pathway [4-5]. Recently, a branching fraction of (64± 17) % was de-
termined for this channel between 249 and 300 K by detecting CO2in a high-pressure
turbulent flow reactor coupled to a chemical ionisation mass spectrometer [5].

Here we will present a new determination of the branching ratio of acetic acid oxida-
tion in the presence of hydroxyl radicals at atmospheric conditions (298 K and 760
Torr) in a simulation smog chamber (300L photoreactor made of Teflon and equipped
with an irradiation device to study the photochemical reactions in the UV and visible
range) by measuring the CO2 formation rate.

A setup based on the very recent spectroscopic technique, CW-CRDS (Continuous
Wave – Cavity Ring Down Spectroscopy) [6] was developed for this purpose and
coupled to the smog chamber. This coupling is the first reported to our knowledge and
will be described in details here.
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