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Relationship Between Atmospheric Particles and Rain Water Chemistry Character
HUO Ming-qun, SUN Qian, XIE Peng, BAI Yu-hua, LIU Zhao-rong, LI Ji-long, LU Si-hua
(College of Environmental Sciences and Engineering, Peking University, Beijing 100871, China)

Abstract: Rain and atmospheric particle samples were collected in the rural area of Taian and Shenzhen in 2007, respectively. Rain sampling
was carried out during the precipitation process and several samples were got from the beginning of one precipitation to the end. The chemical
character changes during precipitation and the changes of concentration of particles before and after rain were studied in this research to
understand the contribution of particles on the rain chemical character and the rain-out effect for particles. The volume-weighted mean pH of
rainwater in Taian was 5.97 and the total concentration of ions was 1 187.96 peq*L™" . The mass concentration of PM;, in Taian was 131.76
pg/m’ and that of PM, s was 103.84 pg/m’ . The volume-weighted mean pH of rainwater in Shenzhen was 4.72 and the total concentration of
ions was 175.89 peq*L™". The mass concentration of PMy, in Shenzhen was 56.66 pg/m’ and that of PM,s was 41.52 pg/m’ . During
precipitation process pH and ion concentration of rain decrease and it is shown the neutralizing effect happens. The difference between rainwater
of Taian and Shenzhen is due to cloud water acidity, atmospheric particles character and atmospheric acid-basic gases concentration. The
clean-up effect of Na* and Ca’* by rain is high and which of NH; and NO; is low. The clean-up effect for mass conceniration, ions
concentration and element concentration of particles by rain are significant.
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Table 1~ Volume-weighted mean pH value and electrical conductivity
of rain water in Taian

B K 1 ) RO R IR
5] /mm  BUpH  /pSeem™!
1 7H 11 H15:07~16:30 13.7 5.13 126.18
2 7H14H22:46~7 115 H 09:58 19.0  5.67 93.16
3 7H18H20:14~7 A 19 H06:17 38.4 6.19 13.99
4 7H25H08:29~7 H26H05:06 16.7 6.50 77.13
5 7531 H06:11~08:43 4.7 6.02 47.98

K2 REEKABBRYRERES H/pgom ™

Table 2 Mass concentration of atmospheric particles in Taian/pg*m™

3

S St A A i gz RKME ME FHE
TR AS14 B 7 93 AL, ASRS_ 4 mm [ v 9.0 2. 3176
B AW 4, WRUEMH 3.5 mmol/L Na,CO, X 1.0 PM, 5 142.05 47.67 103.84
®3 REMBEKFAYLEEFHS

Table 3 Concentration of soluble compositions of rainwater and atmospheric particles in Taian
WH H* F- Ac” Cl- NOy SO%- Na* NH; K* Mg+ Ca®*
Bk /peqe .73 2.71 11.88 0 18.69 94.99 442.97 7.54 374.33 15.48 11.03 145
PMy/pg*m™3 0.018 0.11 1.05 2.93 17.54 43.63 0.56 2.82 0.20 1.69
PM, 5/pg*m ™3 0.022 0.05 0.48 2.07 16.33 41.88 0.14 1.85 0.10 0.62
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Percent of rainwater ions in Taian
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Fig.2  Percent of ions in particles in Taian
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Table 4 Volume-weighted mean pH value and electrical
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Table 5 Mass concentration of atmospheric particles in Shenzhen/pg*m =3

conductivity of rain water in Shenzhen Btz ICUNI:R /M SEYA{E
o N ME RN R IR F R PM . . .
H WK E 0 i A FYEE R M b 10 98.46 26.75 56.66
mm  BUpH  /pStem PM, 5 70.77 17.85 41.52
1 4717H19:49~4 J718 H 9:33 15.77  4.69 18.17 . . . o N
WO pMy, b TR & 7 B R
2 4ARHI16:51~4 A3 H16:06 6.86 4.70 46.72 R e X
NH; «Na* Fl Ca**, Bl & 7 £ 247 S0; - No; Al
3 424 H09:29~4J]25H 09:00 80.77 4.73 14.84 . N
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Table 6 Concentration of soluble compositions of rainwater and atmospheric particles in Shenzhen
WH H* F- Ac” cl- NO; S03” Na* NH, K* Mg * Ca?*
B 7K fpeqe L 21.24 0.50 0.48 10.57 21.39 54.55 9.83 36.35 2.35 3.20 26.33
PM,o/pg® m’® 0.0013  0.06 1.44 1.38 4.24 14.04 0.87 6.19 0.76 0.17 0.74
PM, 5/pg®m’ 0.0037  0.00 1.25 0.75 2.15 11.61 0.58 4.92 0.63 0.09 0.32
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Fig.3  Percent of rainwater ions in Shenzhen
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Fig.4 Percent of ions in particles in Shenzhen
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Fig.5 Changes of rainwater pH during precipitation process in Taian and Shenzhen
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Fig.6  Main composition changes of rainwater during

precipitation process in Taian
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Table 7 Contribution percent of rain-out in Taian and Shenzhen/%

X AR F- cl- NO; SO3-
R 74.6 89.6 76.2 76.1 81.6
Al 58.4 84.7 75.1 62.2 72.1
Hiu X Na* NH K* Mg’ * Ca**
R 89.6 65.8 78.4 77.0 89.3
w 90.5 69.5 86.2 87.1 90.9
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Fig.7 Main composition changes of rainwater during precipitation process in Shenzhen
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Table 8  Acidity of rainwater and atmospheric particles in Shenzhen/ %
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Table 9 Acidity of rainwater and atmospheric particles in Taian/ %
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Fig.8 Changes of mass concentration of atmospheric particles before and after rain in Taian
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Fig.9 Change of mass concentration of atmospheric particles before

and after rain in Shenzhen
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Fig.10 Changes of mass concentration of soluble ions in atmospheric particles between clear day and rainy day in Taian
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Fig.11  Change of mass concentration of soluble ions in atmospheric particles between clear day and rainy day in Shenzhen
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Fig.12  Comparison of element components in atmospheric particles between clear day and rainy day in Taian
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