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Reactive iodine plays a key role in determining the oxidation
capacity, or cleansing capacity, of the atmosphere in addition to
being implicated in the formation of new particles in the marine
boundary layer. The postulation that heterogeneous cycling of
reactive iodine on aerosols may significantly influence the lifetime
of ozone in the troposphere not only remains poorly understood
but also heretofore has never been observed or quantified in the
field. Here, we report direct ambient observations of hypoiodous
acid (HOI) and heterogeneous recycling of interhalogen product
species (i.e., iodine monochloride [ICl] and iodine monobromide
[IBr]) in a midlatitude coastal environment. Significant levels of
ICl and IBr with mean daily maxima of 4.3 and 3.0 parts per trillion
by volume (1-min average), respectively, have been observed
throughout the campaign. We show that the heterogeneous reac-
tion of HOI on marine aerosol and subsequent production of io-
dine interhalogens are much faster than previously thought. These
results indicate that the fast formation of iodine interhalogens,
together with their rapid photolysis, results in more efficient recy-
cling of atomic iodine than currently considered in models. Photol-
ysis of the observed ICl and IBr leads to a 32% increase in the
daytime average of atomic iodine production rate, thereby en-
hancing the average daytime iodine-catalyzed ozone loss rate by
10 to 20%. Our findings provide direct field evidence that the au-
tocatalytic mechanism of iodine release from marine aerosol is
important in the atmosphere and can have significant impacts
on atmospheric oxidation capacity.
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Halogen chemistry has been known to deplete both strato-
spheric and tropospheric ozone (1, 2) and initiate new

particle formation in the marine atmosphere (3, 4). Field studies
have shown the widespread presence of halogen atoms and ox-
ides in different environments (5, 6). Recent findings of the
threefold increase of atmospheric iodine levels in the Arctic and
Europe over the past 50 y (7, 8) indicate that the concurrent
environmental changes have triggered an increase in iodine
emissions, thus enhancing all iodine-associated impacts in the
atmosphere. Tropospheric iodine is also projected to increase
throughout the 21st century with important implications for
tropospheric ozone and air quality (9). A key uncertainty in
assessing the global impact of tropospheric iodine is the occur-
rence and efficiency of heterogeneous recycling reactions of

iodine species on aerosol surfaces. Two decades ago, Vogt et al.
(10, 11) proposed a theoretical mechanism for halogen recycling
via heterogeneous uptake of hypoiodous acid (HOI) onto sea-
salt aerosol particles to produce the iodine interhalogen species
(e.g., iodine monochloride [ICl] and iodine monobromide [IBr]),
which upon photolysis rapidly release highly reactive halogen
atoms (I, Br, and Cl). Although laboratory studies have dem-
onstrated that the heterogeneous uptake of HOI onto chloride-
and bromide-containing aerosol surfaces and freezing of the
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Recycling of reactive iodine from heterogeneous processes on
sea-salt aerosol was hypothesized over two decades ago to
play an important role in the atmospheric cleansing capacity.
However, the understanding of this mechanism has been lim-
ited to laboratory studies and has not been confirmed in the
atmosphere until now. We present atmospheric measurement
of gas-phase iodine interhalogen species and show that their
production via heterogeneous processing on marine aerosols is
remarkably fast. These observations reveal that the atmo-
spheric recycling of atomic iodine through photolysis of iodine
interhalogen species is more efficient than previously thought,
which is ultimately expected to lead to higher ozone loss and
faster new particle formation in the marine environment.
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