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ABSTRACT 

Simultaneous measurements of hydrogen peroxide in cloud droplets and in the air in which the 
droplets were suspended are presented. In addition, a description of the new technique used to 
make the measurements is also presented. The ratio of the measured cloud water concentration 
to the equilibrium cloudwater concentration predicted using Henry's law and the measured gas­
phase hydrogen peroxide was 0.64 (S.D = 0.32, n = 74 ). Analysis of both random and potential 
systematic errors indicate that while this ratio was statistically different from unity, the difference 
was not considered to be substantial. Henry's law appeared to have been valid for hydrogen 
peroxide in the ambient cloud we studied. 

1. Introduction 

Hydrogen peroxide (H 2 0 2 ) has been postulated 
to be an important (if not the dominant) oxidant 
of S02 in aqueous solution (Penkett, et al., 1979; 
Hegg, 1989). Because of its role as an oxidant in 
the atmospheric liquid phase, it is necessary to 
know not only the concentrations of H 2 0 2 in the 
atmosphere, but also the way it is partitioned 
between the gas and liquid phases. There have 
been a number of investigations into quantifying 
the amount of H 2 0 2 in the atmosphere. These 
have been relatively recent, since reliable in­
strumentation for measuring atmospheric H 2 0 2 

concentrations has not been available for more 
than roughly a decade. Table 1 presents a sum­
mary of these investigations. This is intended to 
illustrate typical measured concentrations, and is 
not intended to be a comprehensive literature 
review. For the most part, these measurements 
have been made in a single phase; either in the 
liquid phase or in the gas phase. In many of these 
studies, H 2 0 2 concentrations in the phase not 
measured were calculated assuming equilibrium 
conditions for H 2 0 2 (i.e., that Henry's law was an 
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accurate description of the partitioning between 
phases). In the last study included in the table 
(Barth, et al., 1989), simultaneous samples of both 
gas-phase H 2 0 2 as well as liquid-phase concentra­
tions in cloudwater were taken. In this case, the 
partitioning of H 2 0 2 between the gas phase and 
the liquid-phase cloudwater could be calculated 
directly from the measurements. An interesting 
result of these measurements was that the H 2 0 2 

concentrations in the cloudwater were always 
below the Henry's law equilibrium value (for the 
purposes of brevity, this discrepancy will be 
referred to as a negative deviation from Henry's 
law). Another interesting observation was that the 
cloudwater concentrations became closer to the 
Henry's law predictions as the liquid water content 
of the cloud increased. 

There are a number of potential explanations for 
negative deviations from Henry's law. If there is a 
sufficient concentration in the liquid phase of a 
compound that can be oxidized by H 2 0 2 (such as 
S0 2 ) and if the reaction is sufficiently fast, then it 
is possible that peroxide concentrations in the 
cloudwater would be lower than expected from 
Henry's law. It has been observed (Heikes, et al., 
1987) that gas-phase H 2 0 2 concentrations just 
above cloud top were higher than inside the cloud. 
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