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5:05D5:38 (UTC). To limit the number of plots, only every third data point among
the original measurements in the plume is chosen for further analysis. The other
data have similar characteristics.

3.3.1. Internal Mixture

The internal mixture case is explored brst since it is the most straightforward to
implement. Note, it is generally assumed that aerosol particles in aged air masses
are internally mixed. In this case, all the measured species are assumed to exist in
Oone particleQ. Chemical composition, RH, and temperature, shown in Table |, are
input into the Oclose-modeO SCAPE Il simulation. Figure 4 presents the simulation
results for selected PILS measurements in the biomass burning plume. Although
mass fractions of the various salts differ between the various measurements, the
type of predicted salts are similar in all cases. Major salts are )@, NH;NOs,

and K;SOy. Here, note also, that our model only predicts salts. The measured RHs
in Table | are lower than DRHs (Deliquescence Relative Humidities) of all the
predicted salts. This is the basis on which we ignored theahd OH concen-
trations in the estimation of water-soluble organic concentrations Equation (1).
In Figure 4, R-NH represents the Oremaining NB. As discussed previously,

all the PILS-IC data of P3B Flight #10, 2:58D3:46 and 5:05D5:38 UTC (biomass
plume) are cation-abundant. The cation-abundance could be caused by not mea-
suring the organic anions such as formate, acetate, oxalate ions, and others. Thus,
the Oremaining NHO § postulated to be associated with those unmeasured organic
anions (Tabazadedt al, 1998; Gacet al,, 2003). The salient feature of the model-

ing results is that no KN@is predicted, in contradiction to our correlation analysis

(it also predicts large fractions of NJNOs, which, as discussed above, appears
unlikely). This discrepancy suggests that the assumed aerosol mixing state in the
simulation is incorrect and that'Kand ScﬁS are not completely internally mixed.

3.3.2. External Mixture

In order to investigate the effect of an external mixture on ion associations, varying
amounts of (NH),SO, are removed from the bulk internal mixture. The amount

of (NH4).SO, removed can be viewed as the amount that exists externally to the
BB aerosols which contains'K The reasons for selecting (NHSO, for removal

are two fold: (1) this salt is believed to be the major constituents of background
aerosols in the mid-troposphere and in the polluted MBL air below the BB plume
(we have assumed that the air parcels encountered by Flight 10 are a mixture
of background air masses, air masses entrained from the polluted MBL, and BB
plumes); and (2) unlike Kwhich is emitted directly from BB, (Nl)»,SOy particles

in the BB plumes could be secondarily formed by nucleation/condensation and
heterogeneous reactions on BC, as discussed in the Section 3.2. Because of these
different formation mechanisms, it is reasonable that these two different types of
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Figure 4. Aerosol composition predicted by SCAPE Il with the assumption of internal mixture
for the bve measurement points of P3B Flight #10 (shown in Table I). The pie-charts are on a
mass basis.

particles traveled along the air mass trajectory, being separated from each
other to some degree.

Note that the one mechanism by which two particles become internal mixture is
coagulation. However, in our situation in which we only focus on the bPne particle












