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Abstract

In this study, characteristics of low-molecular-weight dicarboxylic acids (low-My, DCAs)
in the wet precipitation of the Mei-yu rain, typhoon precipitation and typhoon peripheral
circumfluence surrounding the petrochemical industry park in southern Taiwan from May
2005 till December 2005 were investigated. In all 5 types of wet precipitations, the average
percentage of low-My, DCAs constitutes 0.87+0.43% of all chemical species. Oxalic acid is
the major constituent among all low-My, DCAs. These three low-M,, DCAs have the highest
percentages of all analyzed chemical species in winter wet precipitation. This is mainly
because that there is little precipitation in winter and the occasional precipitations have small
quantities and intensities thus leading to higher observed equivalent concentrations of low-M,,
DCAs than observed for other patterns of precipitation. The ratios of malonic acid to succinic
acid (M:S ratio) are 2.1 for the Mei-yu rainy season, 2.0 for typhoon precipitation and 1.2 for
summer precipitation. All these ratios are between the low ratio (0.3 —0.5) and the high ratio
(3) ranges. Based on the backward trajectories for these three precipitation patterns, the
chemical species contained in the rainwater have been subject to long-range transportation to
be blown from sea to Kaohsiung downtown. Some chemical species originated from local
municipal traffic-related pollution react photo-chemically with the species from the ocean and
the products are dissolved in the rainwater. Both peripheral circumfluence and the winter
precipitation have similar M:S ratios of 3.4, which is higher than 3. The backward trajectories
for both precipitation patterns indicate that the main chemical species in the rainwater mainly
come from traffic emission.

Keywords: precipitation, oxalic acid, malonic acid, succinic acids, backward trajectory.
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Back trajectory, 2005/06/02 12:00
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Back trajectory, 2005/09/22 12:00
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Back trajectory, 2005/08/19 22:00
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Table 1. 23 ® B2 2 @A F £ EAE K (ueql”)
= + + + 2+ 2+ - - 2- -
o i3 Na NH4 K Mg Ca Cl NO3 SO4 HCO3

Athens (Dikaiakos et al., 1990) 67.7 21.9 14.5 31 137 94.2 23.6 100 73'
Sardinia
(LeBolloch and Guerzoni, 1995) 252—266 25 12—17 73—717 70—84 322—332 18—29 75—90
Israel
(Mamane and Gottlicb, 1995) 300 17.1 19.2 119 228 318 15.5 187
South china (1992)
(Wang and Wang, 1996) 234 101.0 — 77.2 — — 138.0 20.0
Spain (Avila and Alarcon, 1999) 22.3 22.9 4.0 9.8 57.5 28.4 20.7 46.1
Mediterranean
(Samara and Tsitouridou, 2000) 53.0 58.0 23.0 19.0 257.0 66.0 27.0 160.0
Tokyo (summer) (Fujita et al., 2000) 16.0 24.0 1.0 5.0 13.0 34.0 34.0 51.0
Seoul (May 1996 to April 1998) 10.5£35.6 66.4+110 3.546.1 6.9+15.3 34.9492.3 18.2452.2 29.9+49.0 70.9+118
(Lee et al., 2000)
N Africa (2000—2001)
(Glavas and Moschonas, 2002) 38.1 10.5 4.7 10.2 353 36.7 12.6 30.5
Beijing (2003) (Tang et al., 2005) - 210.7 — — 159.0 — 117.9 380.1
India (2000—2002) (Rastogi and Sarin, 2005) 252—266 1.7—220 0.6—53 1.5—251 5.5—1057 322—332 1.0—115 4.8—431 8—836
Lord Sri Venkateswara (July 2000—June
2001) 324 19.7 32.7 50.5 135.2 32.8 39.3 124.1 —
(Mouli et al., 2005)
Brazil (June 1999—1June 2000)
(Flues et al., 2002) 37+42 29+48 11+11 12423 33446 17+13 17+25 74+84
B2 (k0 1997) 63.9 102.7 20.4 20.6 101.5 73.0 36.7 112.1
o B E (A 1998) 15 44 25 4 48 37 24 43
cak R FE)N(AE 1) 76.3+133.4 45.1+37.3 7.3+£12.7 12.5+23.86 34.7+£76.7 39.1+75.7 21.4+65.4 55.8+79.1 51.9+63.1
oEE REL) (M) 531.1+315.6 34.8429.9 17.949.74 112.5+£75.0 45.6+41.2 611.0+£397.3 26.44+23.9 84.4+52.2 45.7+£22.4
P RCHRRS)(AEYL) 108.4+123.6 80.6+109.6 25.4+27.8 22.4+32.5 49.3+67.7 85.7+114.2 37.1£71.0 67.2+67.2 62.4+41.4
o R(LENAFE i) 150.9+243.8 60.4+64.9 31.5+£52.6 19.1£31.6 49.9+69.4 82.9+£136.6 46.4+76.2 101.9+128.2 65.7£102.6
cak R F)rE 1) 244.9+157.9 314.8+118.9 163.9+138.5 117.9+46.4 146.1+89.7 79.9+53.9 95.1+48.3 210.6+116.2 175.1+81.6

a: & FRRE
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Table 2. %3 B2 - ~f g £EA R (neqL)

g succinic malonic oxalic
> v . . .
acid acid acid
California
(Kawamura et al., 1996) 0.06—14.6 0.02—11.0 0.4—56
Whiteface Mountain, USA a
(Khwaja et al., 1995) T 15.7 198
Puy de Dome, France o o 16
(Voisin et al., 2000) ’
Sonnblick, Austria
(Limbeck and Puxbaum, 2000) 1.5 0.8 3.9
Los Angeles
(Kawamura et al., 2001) 2.00 1.50 7.80
Austria (spring 1999 and 2000)
(Loflund et al., 2002) 2:59 3.92 8.64
Wilmington North Carolina
(September 1996 and May 1998) 2.00 1.40 3.60
(Avery Jr. et al., 2006)
cabk RFERES)
(A F) 0.21£0.26 0.34+0.38 1.60+0.27
oo w(ER)
(hF ) 0.21£0.17 0.26+0.13 1.25+£0.98
ey HCHERY)
(RET7) 0.13+0.18 0.31+0.37 1.49+2.23
P wR(RLE)
(hF7) 0.38+0.33 0.43+0.34 1.21£1.17
ok R(EE)
(A T) 1.2940.79 2.73£1.25 9.74+4.95
al EERRE
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