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Introduction and Motivation Model results

m Multiphase oxidant processing

A wide variety of organic compounds i1s emitted into the troposphere and 1s then oxidised by complex multiphase
degradations leading to secondary organics which partition between the tropospheric gas and aqueous phase, 1.c.
deliquescent particles and cloud droplets. Secondary organics play a key role in tropospheric chemistry and account for
a substantial fraction of tropospheric aerosol mass (Hallquist et al., 2009).

Clouds and deliquescent particles are a complex multiphase and multi-component environment with simultaneously
occurring gas and aqueous phase as well as heterogeneous chemical transformations which can potentially alter the .
physico-chemical composition of tropospheric aerosols on a global scale (Ravishankara, 1997). However, the chemical |
multiphase processing, 1.e. secondary formation and aging mainly of organic aerosols remains poorly considered in 0
current multiphase chemical mechanisms and models. In order to model such complex tropospheric multiphase | i I

chemical interactions of cloud and fog droplets as well as deliquescent aerosol particles, chemical mechanisms with a N

detailed description of chemical processes in both the gas and aqueous phase are required. Currently, near-explicit gas u 3% 48 e 7
and aqueous phase mechanisms are available. However, a near-explicit chemical multiphase mechanism was still

missing. Enhanced mechanisms and models are essential in order to improve the scientific knowledge on the organic

aerosol mass evolution, 1.e. to better understand atmospheric fate of important organic gas phase constituents, the origin

of particulate organic compounds as well as their presence in tropospheric aerosols.

Therefore, further mechanism and model development were firstly aimed to couple the existing near-explicit chemical

gas phase mechanism MCMv3.1 (Master Chemical Mechanism, Saunder et al., 2003) and the explicit aqueous phase

mechanism CAPRAM 3.0n (Chemical Aqueous Phase Radical Mechanism, Herrmann et al., 2005; Tilgner and

Herrmann, 2010) and to integrate them into the model framework SPACCIM (SPectral Aerosol Cloud Chemistry

Interaction Model; Wolke et al., 2005). Since the condensed phase organic chemistry processes in CAPRAM are not yet

treated in equivalent detail as in the MCM, the present study was secondly aimed to investigate the needs and directions

for future aqueous phase mechanism developments. 23 a8 o 7 &4
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i Figure 6: Modelled aqueous phase concentrations of HO, radicals (OH and HO /O,)).
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In this study, the near-explicit chemical gas phase mechanism MCMv3.1 was linked to the aqueous phase mechanism
CAPRAM3.0n. In this process, the MCM code in its SMILES-string nomenclature has been converted into the
SPACCIM preprocessor format. Further, the preprocessor and also the SPACCIM model framework were updated

according to the gas phase
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. Figure 7: Chemical source and sink flux analysis of the OH radical in the aqueous phase in mol m~ s for the
e e 2" simulation day.
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The parcel model SPACCIM includes a complex microphysical and multiphase chemistry model which allows a Figure 8: Modelled gas phase concentrations of" formaldehyde [C=0], formic acid [OC=0], acetic acid [CC(=0)0], glycolaldehyde [OCC=0], glyoxal [O=CC=0O] and
. Sr . . - . . methylglyoxal [O=CC(=0)C], respectively.
detailed description of the physico-chemical processing of gases, deliquescent particles and cloud droplets. All
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Figure 2: Schematic representation of the microphysics-chemistry model coupling in SPACCIM (left) as well as the applied meteorological cloud periods time [h] time [h] time [h]
scenario for the model simulations (right). Figure 9: Modelled aqueous mass concentrations in mol m™ «in Of glycolic acid, glyoxalic acid, oxalic acid, pyruvic acid, 3-oxo pyruvic acid and ketomalonic acid.
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- . . _ _ 3 1000 J environmental conditions using a non-permanent cloud scenario. The present model studies were focused on
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etficient phase transfers is given in Figure 3 St results agree with findings of former model investigations using the CAPRAM mechanism (see e.g. Tilgner
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