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Introduction
An important problem in atmospheric
chemistry is to improve our understanding :
of secondary organic aerosol (SOA) forma- :
tion. In the current work we present recent
advances in the development of an efficient :
and realistic model for SOA formation :
which is tested against several gas cham- :
ber experiments. The work is based on the :
MAPS model, extracted from the 3D-air :
quality model UAM-AERO (Kumar et al.,
1995), and the SAPRC-97 mechanism. :

In this work we focus on two groups of :
VOC'’s (terpenes and aromatics) which pro- :
duce aerosols through oxidation processes.
Comparisons between model simulations
and experimental data from smog cham- :
bers reveal that the existing yield functions :
in MAPS need modifications. :

The model
The SAPRC-97 mechanism in MAPS :
(Model for Aerosol Process Studies) in- :
cludes eight groups of VOC'’s that can form :
secondary organic aerosols through reac-
tions with OH, 03, NO3, or O:

SOA1: CRES + OH (cresols)

SOA2: ALK1 + OH (less reactive alkanes)
SOA3: ALK2 + OH (more reactive alkanes)
SOA4: ARO1 + OH (less reactive aromatics) | :
SOA5: ARO2 + OH (more reactive aromatics)| :
SOAB: OLE1 + OH, O,, NO,, O (less reactive alkenes) :
SOA7: OLE2 + OH, O,, NO,, O (more reactive alkenes)
SOA8: OLE3 + OH, O,, NO,, O (monoterpenes)

Yield :
Secondary organic aerosols (SOA) are :
formed when VOC’s are oxidized in the :
atmosphere, creating semivolatile products :
that partition from the gas to the aerosol :
phase. The aerosol yield Y is defined as:

_ SOA( formed)
VOC (consumed)

The aerosol yield in the original MAPS :
model is a constant. Several recent studies :
have demonstrated that Y depends on tem- :
perature and the amount of organic matter :
present (M,): :

oK,

Y:MOZ‘1+K,.MO

Here o is the individual formation yield :
for oxidation product i and K. is the corre- :
sponding absorption equilibrium constant. :

: The temperature dependence of K. can be

expressed as:

K=K, pxp L[ L1
T, R\T T,

where T . is a reference temperatureg
(e.g. 303K), R is the ideal gas constant :
: (0.0019872 kcal/mol K) and H is the en- :

thalpy of vaporization.
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Temperature: 295 K
Coefficients: 0=0.239,1,=0.169, K;=0.052, K;=0.0010
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Figure 1: Gas chamber experiment from Stanier

and Pandis (2002) at 295 K, where 400 ppb ozone
is mixed with 73 ppb o-pinene (with 2-butanol as
OH scavenger). The aerosol mass formed during

. the experiment is compared to SOA concentrations
: calculated from MAPS with inclusion of new parti-
. tion coefficients.
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Figure 2: Temperature dependent partition functions
for a-pinene reactions with O . The following coef-
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i Figure 3: Gas chamber experiment from Takekawa

: et al. (2003) where 4.33 ppm toluene, 0.211 ppm NO,
0.202 ppm NO,, and 0.9 ppm propene are mixed and

. irradiated by black lights. The upper panel represent

: observed values, whereas the lower panel is modelled
: gas and aerosol concentrations with inclusion of the

: partition function shown in Figure 4.
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. Figure 4: Temperature dependent partition function
: for toluene reactions with OH (based on experi-

: ments from Takekawa et al., 2003). Partition coef-
ficients: oc,:0.340, K,:0.0057, H=7.4 kcal/mol, and
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SOA concentrations measured
from the gas chamber experi-
ments seem to agree fairly well
with aerosol formations calcu-
lated from MAPS with adoption
of the new partition functions.
However, most experiments are
performed at high temperatures
and more model testing needs to
be done for lower temperatures.
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