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Abstract

Dicarboxylic acids are ubiquitous
in the troposphere and one of
important organic matters,
resulting from marine pathway,
fossil fuel burning, biomass
burning, cooking, forest biosource
and anthropogenic emissions. This
study focused on the concentration
variations of water-soluble
inorganic species and dicarboxylic
acids in aerosol during different air
quality -periods. The results reveal
the concentration of SO42-always
exceeded contents of NO3 and
NH4+ within both fine and coarse
fractions. However, the increase of
NO3-, presenting the traffic
emission, was significant during
the period of episode. The
percentage contribution of
dicarboxylic acids in both PM2.5
and PM10 was 0.8-1.0 % by mass.
Oxalic acid was the biggest single
dicarboxylic acids. During the
episode, the transformation
percentage of dicarboxylic acids in
both PM2.5 and PM10 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.
These results can offer the
estimation for air quality model
application. Keywords: fossil fuel
burning, oxalic acid, malonic acid,
succinic acids, diurnal variations.
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Abstract
Toxic compounds exist different

environmental mediums, such as
sulfur dioxide is mainly emitted

from the petroleum industrial
processes and combustion.
Therefore, to develop an effective
and energy-saved technology to
destroy and convert above toxic
compound into nontoxic
compounds has been proceeded
actively.

This work will utilize an RF
plasma torch to convert the toxic
compound into nontoxic
byproducts. A powder activated
carbon feeding apparatus or fixed
activated bed will be designed and
used for reducing SO2 into
elemental sulfur. The purpose of
this work 1s primarily to seek the
optima operating conditions of
microwave plasma, elevate the
conversion, reduce the formation
of toxic byproducts, and discuss
the surface characteristics, surface
chemistry, catalytic behaviors and
reaction mechanisms for solid
mediums.

The qualitative and quantitative
analyses of reactants and products
were achieved via FTIR. The
effects of operating parameters,
including applied power, feeding
style, feeding concentration and
compositions, additives and
system pressure, on removal
efficiency of pollutants and
byproduct distributions, were



evaluated.

Keywords: Plasma; Sulfur Dioxide;

Catalyst; Decomposition;

Conversion
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PAHs z kB &~ #

2k A(L 1L ¥ )(n=3) PAHs
Conc. Range (ng/m3) Average
Conc. (ng/m3) RSD(%) Gas Phase
Distribution (%)

Nap 19.5-235 133 81.2 97.9 AcPy
1.06-2.29 1.5541.9 72.7 Acp
1.05-1.66 1.41 22.7 61.4 Flu
1.31-2.35 1.86 28.0 67.1 PA
1.71-4.59 3.19 45.1 76.7 Ant
1.52-1.99 1.81 13.8 55.3 FL
1.48-2.61 2.07 27.5 62.8 Pyr
1.37-2.251.8523.861.8 CYC
0.43-7.16 2.91 127 80.5 BaA
ND-2.28 1.40 72.9 50.1 CHR
1.27-1.63 1.51 13.9 52.3 BbF
1.58-1.93 1.81 11.0 50.3 BkF

1.30-1.51 1.43 7.69 49.5 BeP
1.16-1.36 1.26 7.94 46.4 BaP
1.79-2.16 2.02 9.90 49.5 PER
1.95-5.29 3.20 56.9 62.6 IND
1.03-2.32 1.52 46.1 25.2 DBA
2.30-2.752.57 9.34 49.7 BbC
0.25-0.51 0.36 38.9 26.9 BghiP
0.70-1.49 1.00 43.0 24.5 COR
0.08-0.54 0.28 85.7 10.7 Total
45.1-272 168 68.5 89.5

Total

BaPeq 4.79-6.42 5.70 14.6

2 ! N.A. % not available °

22 FHREB 2% hx g7
PAHs 2z kB A # ke BLA F 2
Bh 2w BT Rk M IRT 4
T LB ROk R 43 71.6~218
ng/m3 > T 5@ 5 132 ng/m3 - &
BaPeq R /i ** 4.24~5.70

ng/m3 - L3355 476 ng/m3 o K IE
T (A B2 5% PAHs % 3. ik
BC 2% B~ 5 ¢ PAHs 2 jk
B A

F iR C() & K] ) (n=3) PAHs
Conc. Range (ng/m3) Average
Conc. (ng/m3) RSD(%) Gas Phase
Distribution (%) Nap 21.4-70.6
42.559.595.2 AcPy 0.57-2.58
1.53 66.0 75.7 Acp 1.05-1.32 1.21
11.6 63.6 Flu 1.54-2.00 1.71 14.6
70.9 PA 2.00-5.03 3.13 53.0 80.8
Ant 1.20-1.98 1.60 24.4 58.8 FL
1.37-1.88 1.63 16.0 61.5 Pyr
1.19-1.73 1.48 18.2 61.3 CYC
0.61-4.53 1.93 117 87.4 BaA
0.98-1.82 1.4529.7 39.0 CHR
1.04-1.30 1.20 11.7 52.1 BbF
1.28-1.66 1.49 12.8 50.8 BKF
0.99-1.24 1.15 12.2 51.0 BeP
0.85-1.10 0.96 13.5 49.7 BaP
1.45-1.83 1.66 11.4 50.1 PER



1.59-3.84 2.65 42.6 67.7 IND
0.81-1.971.5241.441.1 DBA
0.92-2.33 1.79 42.5 41.7 BbC
ND-0.65 0.33 69.7 70.3 BghiP
0.53-1.26 0.99 40.4 40.9 COR
0.10-0.20 0.13 46.2 20.8

Total 42.2-104 72.1 43.0 81.0
Total BaPeq 2.96-5.29 4.31 28.1

:* ! N.A. #% not available -

24 BEHRED 2% K5 ¢
PAHs 2 k& &~ #

1% 8 B(¥ = | )(n=3) PAHs
Conc. Range (ng/m3) Average
Conc. (ng/m3) RSD(%) Gas Phase
Distribution (%) Nap 21.4-306
186 79.0 98.6 AcPy 1.34-1.85 1.64
16.5 67.1 Acp 1.00-1.54 1.21 24.0
62.4 Flu 1.29-2.32 1.94 29.4 73.4
PA 1.65-4.31 3.40 44.7 81.6 Ant
1.47-1.79 1.60 10.6 57.5 FL
1.47-2.50 2.05 25.4 68.2 Pyr
1.34-2.82 2.03 36.9 70.6 CYC
0.68-1.67 1.0551.4 77.2 BaA
1.65-1.98 1.86 9.68 51.0 CHR
1.18-1.61 1.35 17.0 55.9 BbF
1.41-1.63 1.56 8.33 51.4 BKF
1.11-1.28 1.21 7.44 50.5 BeP
1.01-1.07 1.04 2.88 48.8 BaP
1.55-1.82 1.71 8.19 50.2 PER
1.66-2.48 2.07 19.8 56.2 IND
0.88-1.86 1.24 43.5 24.8 DBA
1.94-2.33 2.15 9.30 50.2 BbC
0.12-0.45 0.30 56.7 55.9 BghiP
0.61-1.26 1.03 35.0 39.7 COR
0.08-0.48 0.22 105 13.0 Total
48.0-342 216 70.4 93.1

Total BaPeq 4.35-5.16 4.80 8.54

B D(P W IR P
r )(n=3) PAHs
Conc. Range

(ng/m3) Average Conc. (ng/m3)
RSD(%) Gas Phase Distribution
(%) Nap 24.8-54.4 42.9 37.1 74.8
AcPy 1.07-1.64 1.37 21.2 56.2
Acp 0.99-1.84 1.41 30.5 61.8 Flu
1.20-3.10 2.01 48.8 68.1 PA
1.83-3.452.60 31.2 65.3 Ant
1.27-1.751.49 16.1 52.6 FL
1.40-2.00 1.65 18.8 56.5 Pyr
1.25-1.81 1.50 19.3 56.1 CYC
0.53-4.49 1.89 120 27.4 BaA
ND-2.02 0.95 88.4 35.7 CHR
1.11-1.38 1.20 12.5 50.6 BbF
1.38-1.69 1.50 11.3 49.8 BkF
1.04-1.34 1.14 14.9 50.1 BeP
0.50-1.07 0.84 35.7 39.5 BaP
1.55-1.86 1.65 10.9 49.8 PER
1.62-3.71 2.49 43.8 43.6 IND
0.86-2.01 1.51 39.1 40.5 DBA
0.98-2.38 1.78 40.4 40.9 BbC
0.14-0.63 0.42 59.5 57.8 BghiP
1.07-1.29 1.15 10.4 49.5 COR
0.07-0.23 0.13 69.2 21.2

Total 45.7-85.6 71.6 31.4 65.1
Total BaPeq 3.07-5.13 4.24 25.0

3T : N.A. % not available - 3 :
N.A.

% not available o
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4.80 ng/m3 - ;4 e B/ (C Bh)Z 4%
PAHs k& # B 5 42.2~104
ng/m3 > L32E 5 72.1 ng/m3 > @
% BaPeq 2 k& # ] &
2.96~5.29 ng/m3 > L35iE 5 4.31
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