30 11 Vol. 30, No. 11

2009 11 ENVIRONMENTAL SCIENCE Nov. , 2009

9 9 9 9 . 9 9
( \ 100871)

2007 ,
M 597, 1 187.96 Heqe L™ ', PM,, 131. 76 Hg/m’,

PM,, 103 84Hgm’. pH 472, 175. 89 Heqe L', PM,, 56. 66
Ugm’, PMys 4152 Hg m’. pH ,
Na* ca* , NH; NO3

: X513 :A :0259-3301( 2009) 1+3159-08

Relationship Between Atmospheric Particles and Rain Water Chemistry Character

HUO Ming qun, SUN Qian, XIE Peng, BAI Ywhua, LIU Zhae-rong, LI Jilong, LU St hua

( College of Environmental Sciences and Engineering, Peking University, Beijing 100871, China)

Abstract: Rain and atmos pheric paiticle samples were collected n the wrmal 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 rairout effect for patticles. The volume-weighted mean pH of
rainwater in Taian was 5. 97 and the total concentration of ions was 1 187. 96 Heq® L. ' The mass concentraton of PM in Taian was 131. 76
Ho/m3 and that of PM, 5 was 103. 84 Hg m*. The volume-weighted mean pH of rainwater in Shenzhen was 4. 72 and the total concentration of
ions was 175. 89 Heqe L™'. The mass concentration of PM,, in Shenzhen was 56. 66 Hg/m® and that of PM,, was 41. 52 Ug m’. During
precipitatbn process pH and ion concentration of rain decrease and it is shown the neuralizing effect happens. The difference between rainwater
of Taian and Shenzhen is due to cloud water acidity, atmospheric particles character and ammospheric acid-basic gases conceniration. The
dear up effect of Na* and Ca™* by rain is high and which of NHj and NO3 is low. The clear-up effect for mass concentration, ions
concentration and element concentration of patticles by rain are signiicant.
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1 mmol/L. NaHCO3, 1.2 ml/min, 30
mA. Agilent 7500c
20070631~ 20070731
2007-04 15~ 20070426 Teflon , 3
HNOs;+ 1 mL. HCl+ 0.2 mL HF,
30 km, \ , 100. 00 g,
s 12 m ,
’ 2
TH- 16A 2.1
Andersen , 4 5 , 1 )
. My PMas, 16.7 pH 597, 59. 99 1S/ cm,
L/min, 92. 5 mm. 1 , pH
Teflon ( Whatman) , 46.2 mm. 5. 13, 6. 50. 5
(20Cx1TC, 1187.96 Heg L ', 588. 96
45. 0% +5%) 48 h BeqeL ', 599.00 Beqe L, R= 0. %8.
(AX105DR Mettler Toledo) , , 3d
24h 2 , 2 < 40 Hg, 2 , 5d
, , . 3 (150 Hg/m’),
23. 5h, 08: 00~ 07: 30 2
3 1
APS-3A 1
Table 1  Volume-weighted mean pH value and eledrical onductivity
pH of rain water in Taian
/ mm pH  /HS*an-!
, 1 7 11 15:07~16: 30 13.7 513 126. 18
2 7 14 22:46~7 15 0958 1990 567 93.16
37 18 20:14~7 19 0617 384 619 13.99
4 7 25 08:29~7 26 0506 16.7 6 50 71.13
Dionex 57 31 06:11~08:43 47 6m 47.98
(1CS-1500) . CS12A
2 /Hgem™ 3
. CAES ) 20 . o s
Table 2 Mass concentration of atmospheric particles in Taian/Hg* m
mmo)/ L. MSA, 1. Oml/min, 65mA;
AS14 » ASRS- 4 mm My, 169 09 62 69 131.76
: 3.5 mmolL Na:COs 1.0 P, 142 05 4767 103. 84
3
Table3 Concentration of soluble compositions of rainwater and atmospheric particles in Taian
H* F- Ac” a- NO3 SOy Na* NH; K* Mg* Ca?
[HeqeL=3 27 11. 88 0 18 69 94 9 442.97 7. 54 374 33 15 48 11 03 145
PM,// Hg*m™~ 3 0 018 0.11 10 293 17. 54 43.63 0. 56 19 45 2 82 020 1.69
PM, o/Hg* m™ 3 0 022 0.05 048 2 07 16 33 41. 88 0. 14 18 56 1 85 010 0.62
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\ SO; NH; Ca® NO;.
PM ,
NH; K'  Ca", S0; NO; QI
PMa.s NH: K’ Ca™t s
SOi NOs  CI', PMo \ PMio
PM2s ( 2.
3 , 4
, pH 472, 17. 46
HSY/ an, 103. 4 mm. 3
175.89 HeqeL ',
86. 49 Heqel ', 89.40 Heq " ', R= 0.97.
2 ,
5
6 3 1
07 NH, Ca™ NO; . Fig. 1 Percent of minwater ions i Taian
PM,, wH' PM, 4 wH

1%0%

2

Fig. 2 Percent of ions in particles in Taian

4 5 /Bgem™?
Table 4 Volume-weighted mean pH value and electrical Table 5 Mass concentration of atmospheric particles in Shenzherf Hgem™ 3

conductivity of rain water in Shenzhen

PM o 98.46 26 75 36. 66
mm pH  /HS em ! PMys 70.77 178 41.52
1 4 17 194-~4 18 (0:33 1577 4.69 18 17
PMio
2 4 2 1651~4 23 16:06 6.86 4.70 46 12 5 5
e + + - -
304 %4 W24 25 000 077 473 148 NH: Na Ca”, SO ZNO3
- + + +
Ac .PM2s NH: Na Ca ,
6
Table 6 Concentration of soluble wmpositions of ramwater and atmospheric particles in Shenzhen
H* F- Ac” a- NO; SOy Na* NHy K* Mg+ Ca?
[Heqe L~ 1 21. 24 0. 50 0.48 10 57 21 39 .55 9.8 36.35 2.35 320 26 33
PM,/ Hg* m® 0.0013 0.0 1.44 1 38 424 4. 04 0. 87 6.19 0.76 a17 Q74
PM,, 5/Hg* m® 0.037 0.0 1.25 075 215 11. 61 0. 58 4.92 0.63 009 032

07 NOs 4

2.2 ,
© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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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 Sherzhen
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Table 7 Contribution percent of rair-out in Taian and Shenzhen/ %
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Fig. 7 Main composition changes of rainwater during precipitation process in Shenzhen
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Table 9 Aciity of rainwater and atmospheric particles in Taiayf %
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Fig. 8 Changes of mass concentration of atmospheric patticles before and after rain in Taian
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Fig.9 Change of mass concentration of atmospheric patticles before , PM2s Zl’l,
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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 ns in atmospheric particles between clear day and rainy day in Shenzhen
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Fig. 12 Comparkon of element components in atmospheric particles between clear day and rainy day in Taian
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