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Formation and size distributions of secondary dicarboxylic acids in
atmospheric submicro aerosols (1)
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Abstract

This study focused on the concentration
variations of water-soluble inorganic species
and dicarboxylic acids in aerosol during
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different air quality periods. The results
reveal the concentration of SO4* always
exceeded contents of NOz” and NH," within
both fine and coarse fractions. However, the
increase of NOgj, presenting the traffic
emission, was significant during the period of
episode. The percentage contribution of
dicarboxylic acids in both PM,s and PMyy
was 0.8-1.0 % by mass. Oxalic acid was the
biggest single dicarboxylic acids. It was
followed by succinic acids and malonic acid.
When the alkaline situation occurred, the
existence of NH4" induced the alkenes (malic
acid and maleic acid) to be more stable.
During the episode, the transformation
percentage of dicarboxylic acids in both
PM_s and PMyo increased significantly. The
percent of oxalic acid in measured
dicarboxylic acids raised from 69 % during
non-episode to be 73-80 % during episode,
indicating the more  carbon-bonding
dicarboxylic acids decomposed to be 2
carbon-bonding products, oxalic acid during
the period of episode. Using the developed
aerosol transformation mechanisms of the
Gaussian  trajectory  transfer-coefficient
model (GTx), the results of sensitivity test
indicate that the sensitivity index of SO,
photochemical reaction mechanisms for

SO, ~ PMy, and sulfate are -0.5%, 0.1% and
1.3%. The  photochemical reaction
mechanism is not sensitive to the

concentrations may result from the limitation
for transform coefficient in the range of

1



5%-40% hourly. These results can offer the
estimation for air quality model application.

Keywords: atmospheric aerosol, oxalic acid,
malonic acid, succinic acids, diurnal
variations, trajectory model.
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Table 1 Variation program of the eluent
composition (%) during run with AS11 in Dionex
gradient pump.

Time (min) A B C D

0.0 74 10 0 16

0.2 74 10 0 16

2.0 74 10 0 16

5.0 0 84 0 16

15.0 0 49 35 16
Eluent A : H,O

Eluent B : 5 mM NaOH
Eluent C : 100 mM NaOH
Eluent D : 100 % MeOH
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Malonic acid
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Oxalic acid
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PMjo mass concentration: 95.2+26.9 ug m
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Lee, S.C., 2003. Characterization of
Table 2 Simulation of different SO2 transformations by using GTx.
Pollutant
SO; transform S0, PMyo Sulfate
mechansim X r OB GE r OB GE X r OB GE
(ppb) (%) (%) (ng (%) (%) (ng %) (%)
m®) m®)
Constant transform 55 019 20 51 765 048 18 44 6.1 040 -28 63
coefficient (KSO,)*
Relative humidity empirical 6.0 023 28 57 76.1 047 16 44 46 035 -43 69
formula
Photochemical reaction 59 021 28 56 763 048 16 43 50 036 -41 65

*constant transform coefficients for SO, and NOXx are 16.2% h™ and 13.5% h™, respectively.

Note: The average observed concentrations for SO,, PM;, and sulfate are 5.5 ppb, 76.5 ug m2and 12.3 ug m™

Table 3 Sensitivity index of SO, photochemical reaction mechanisms for SO, ~ PM;p and

sulfate.
Pollutant Sensitivity (%)
SO, -0.5
PMy 0.1
Sulfate 1.3
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