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ABSTRACT 

Concurrent gas and fog water measurements of formic, acetic and pyruvic acids and for­
maldehyde carried out during the Po Valley Fog Experiment 1989 are presented. The reaction 
between HCHO and S(IV) in fog water solution to form HMSA was studied. The effect of 
HMSA formation was found to increase HCHO solubility in fog water up to 100 times. 95 % on 
average of HCHO is present as HMSA in fog water samples with pH> 4.5. At iower pH values, 
HMSA formation is limited by the availability of S(IV) in solution. A common feature of 
HCOOH, CH 3 COOH and HCHO gas/liquid distribution is represented by the large departures 
from theoretical predictions when fog water pH is in the region where a large fraction of these 
compounds is partitioned into the liquid phase. A limitation in mass transport across the 
~ir/droplet interface is a likely explanation for this behaviour. 

1. Introduction 

Among several thousand different gaseous 
organic compounds that have been detected in the 
atmosphere, the number of species which are water 
soluble is limited to those having low molecular 
weight and high polarity. For this reason, low 
molecular weight carbonyl compounds and car­
boxylic acids represent a major fraction of the total 
organic carbon in cloud and fog water and in 
precipitation (Graedel and Weschler, 1981; Likens 
et al., 1983 ). In particular, we have observed high 
concentrations of carbonyl compounds (mainly 
HCHO and CH 3 CHO) and carboxylic acids 
(HCOOH and CH3 COOH) in radiation fog water 
collected during several experimental projects 
carried out in the Po Valley, Northern Italy 
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(Facchini et al., 1986; 1990; Fuzzi et al., 1988; 
1990; Winiwarter et al., 1988). 

In addition to gas phase photochemical produc­
tion, carbonyl compounds are introduced into the 
atmosphere by a wide variety of combustion and 
industrial sources. HCHO is the most abundant 
gaseous carbonyl compound in the atmosphere 
(Graedel et al., 1986). HCOOH and CH3 COOH, 
the principal gaseous carboxylic acids in the atmo­
sphere are produced by photochemical oxidation 
of natural and anthropogenic hydrocarbons 
(Jacob and Wofsy, 1988; Madronich et al., 1990), 
but are also directly emitted by anthropogenic 
sources (Kawamura et al., 1985; Talbot et al., 
1988 ). Direct emission of organic acids into the 
atmosphere by vegetation and by decomposition 
of organic matter are also possible (Keene and 
Galloway 1986; 1988). 

In the presence of water droplets, low molecular 
weight carbonyl compounds and carboxylic acids 
redistribute between the aqueous and gas phases 
























