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Table 1 Related research in organic acids from precipitation
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Fig.1 The monthly average concentration of Fig.2 The seasonal wet deposition flux of
organic acids at Mt. Dinghu organic acids at Mt. Dinghu
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Table 2 The percentage contribution to TFA from organic acids and major inorganic anions at Mt. Dinghu precipitation( % )
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Table 3 Preliminary analysis of the source of organic acids at Mt. Dinghu precipitation

= F/A Al TR FN 7
#0B—5H) 1.2 AR AR
H(6—8 ) 1.5 BB/ 37
B (9—11 ) 1.0 NH A
£ (12—2 1) 0.9 B3

3500 - ZZ2 pikE R —A— RE 7500 &

—— RERE —u— KRHEEST _ £

~ 3000 - 450,

2% q400 <

Jﬁ;g 25.00 4350 g}

20.00 7300 E‘%

250 -

o 1500 | 4200

% 10.00 —150 5

N 4=

ﬁ'_ so0 L q100 E

m —450 E

0 /1 o X

£ = *® %

B3 2000 SEAHIIL R AT PRI TR 5K I 54 DL VUM R X R
Fig.3 Seasonal average concentration of ozone, temperature, solar radiation and wet deposition

flux of organic acids at Mt. Dinghu
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Table 4 Correlation of organic acids and ions in precipitation at Mt. Dinghu

A HCOO - CH;C00 "~ C,0%" H* K* Ca®* Mg *

HCOO0 - 1 0.78 0. 66 0.46 -0.14 0.19 0.18

CH, €00~ - 1 0.52 0.32 0.002 0.28 0.29

C,0%" - - 1 0.43 0.21 0.05 0.15
Na* NH,f F- Cl- NO;y S0%-

HCOO - 0.35 -0.07 0.42 0.22 -0.04 -0.03

CH, €00~ 0.33 -0.01 0.35 -0.04 0.07 -0.07

C,0%" 0.42 0.02 0.32 0.04 0.06 0.07

AT B 253 R LUR 21, 7R AR AR (B SR STk KT 80% (RS B nl RLG et 3 AL 1,
X3 AN AR AR K A2 2 AR LY 80. 8% , t 3 WY me ik i 1 L1 B /K B8 )y E A 3
AR, S — A AT F b ARG, K Ca® " Mg™ Na* #fif B 5 T E B, sb P 7 R 7 4
5 LI B K B3 32 A P AR e Al 2 1 U B2 5 35— S PR op NHL (CL7 \SO5™ 3R R, AT AR,
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XM R T 22 A BTRR D 14. 4% , BERALE S 1L KR BE oA LR it R 2 I 1
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Table 5 Factor matrix of ions in Mt. Dinghu precipitation

HCO0 - 0.119 0.039 0.988 CH, €00~ 0.062 0.029 0.984
C,0%" 0.310 -0.204 0.314 H* 0.146 0.192 0.794
F- 0.043 -0.387 0.601 cl- 0.402 0.719 0.518
NO; 0.597 0.199 ~0.034 s02- 0.538 0.787 0.106
K* 0.942 0.077 0.068 Ca®* 0.909 0.207 0.316
Mg * 0.859 0.414 ~0.089 Na* 0.910 0.425 0.106
NH; 0.097 0.968 -0.121 Fr LTINS % 36.8 66.4 80.8
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Fig.4 Back trajectory simulation of air mass at 3000 meters of Mt. Dinghu
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Fig.5 Seasonal variations of compositions of precipitation types
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Table 6 The average concentration and deposition flux of organic acids of precipitation at Mt. Dinghu in 2009

WAk BE 7! b e e -2
K PHRE (pea L) VLM i/ (kg+hm ) T
HCOOH CH; COOH HOOCCOOH HCOOH CH; COOH HOOCCOOH /mm
WV 3.72 3.31 2.28 2.03 1.43 0.91 1116.5

fii sth A 4.47 3.44 2.79 1.26 0.89 0.44 803.6
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VARIATION AND SOURCE ANALYSIS OF ATMOSPHERIC ORGANIC
ACIDS FROM PRECIPITATION AT DINGHU MOUNTAIN

LONG Xiaojuan' WANG Xuemei' ZHU Shengjie' WANG Yuesi’ DONG Hanying'
HUANG Zhongliang’ CHEN Yinjie'  BAO Ruoyu' WU Zhiyong'

(1. School of Environmental Science and Engineering Sun Yat-sen University, Guangzhou, 510275, China;
2. State Key Laboratory of Atmospheric Boundary Layer Physics and Atmospheric Chemistry, Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing, 100029, China;
3. Dinghu Shan Arboreium,South China Botanical Garden, Chinese Academy of Sciences, Zhaoging, 526070, China)

ABSTRACT

Precipitation samples obtained from March 2009 to February 2010 at the Dinghu Mountain station,
Guangdong Province, were analyzed to study wet deposition of organic acids and their origins. The results
showed that the average concentrations of formic acid, acetic acid and oxalic acid were 4. 12 peq-L~",
3.39 peq-L™', and 2.51 peq-L~", respectively, which contributed to 41.1% , 33.9% and 25.0% of total
orgaic acids. The contribution of orgaic acids to the total free acidity of precipitation was 12. 3% . Wet
deposition flux of organic acids in wet seasons was higher than dry season, and contributed to 70. 8% of total
annual wet-deposition amount. Correlation coefficients among formic acid, acetic acid and oxalic acid were
high, while the correlation coefficients with inorganic components were low. The results from back-trajectory
analysis indicated that continental precipitation was the primary factor influencing organic acids in wet
deposition at Dinghu Mountain. The average concentration of formic acid, acetic acid and oxalic acid from
continental precipitation were 4.47 peq-L™",3.44 peq-L™",2.79 weq-L™", which were 1.2,1.0 and 1.2
times more than those in ocean precipitation, respectively. Deposition fluxes of formic acid, acetic acid and
oxalic acid in ocean precipitation were 1.6,1.6 and 2. 1 times higher than those in continental precipitation,
respectively.

Keywords: organic acids, deposition flux, back trajectory, Dinghu Mountain.



