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The air parcel model SPACCIM (“Spectral Aerosol Cloud Chemistry Interaction
Model”) was developed for the description of cloud processes which combines a com-
plex multiphase chemistry with detailed microphysics (Wolke et al., 2005). The de-
scription of both components is given for a fine-resolved particle/drop spectrum. De-
pending on the used microphysical model, external and internal mixing of aerosol pop-
ulations can be taken into account. The activation of droplets is explicitly described.
Changes of the chemical aerosol composition by gas scavenging and chemical reac-
tions feed back on the microphysical processes (e.g., water condensation growth rates
via changes in the Raoult term). The model allows a detailed description of the evolu-
tion of gases and particles before cloud formation, during the cloud life time and after
cloud evaporation. The performance of the model was shown for simple chemical
mechanisms (with only inorganic chemistry) as well as for very complex mechanisms
of the CAPRAM (http://projects.tropos.de:8088/capram) family which contain a de-
tailed description of the organic chemistry. The model is evaluated with data from the
FEBUKO field campaign (Tilgner et al., 2005).

In the published SPACCIM version, well-diluted droplets are assumed. In fact, the as-
sumption of an ideal solution is not valid especially for non-activated particles and
small droplets. The non-ideal behaviour can be described by activity coefficients.
In the past, thermodynamic models have been developed to predict the equilibrium
composition of water-organic-electrolyte aerosols (e.g. Clegg et al., 2001; Ming and
Russell, 2002). These approaches are based upon the combination of existing mod-
els of inorganic electrolyte solutions and water-organic mixtures. For the determina-
tion of activity coefficients, an extended version of UNIFAC (e.g., Raatikainen and
Laaksonen, 2005) coupled with the Pitzer method (e.g., Clegg and Pitzer, 1992) is
implemented in SPACCIM. The used approach and first results are presented in the



paper. For the model studies, a complex multiphase reaction scheme extracted from
CAPRAM is applied. The effects of non-ideality are discussed for a test scenario with
three cloud cycles.
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