Evaluation of Long-range Transport of Air Pollutants with lonic Compounds
and Trace Metals in Initial Precipitations Collected in Fukuoka City
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Summary

To evaluate the influence by the long-range transportation of anthropogenic pollutants for precipitations, we
collected the initia precipitations a our ingtitute from May 2007 to May 2008. From the concentrations of water
soluble ionic components, metal components and the lead isotope ratio, we evauated the effect based on the
backward trgjectory anadysis. As aresult, from December to May, we measured high concentrate sulfate and trace
meta components which are Mn, V, Ba, Pb in the rain. Those are contaminant by human activity, which contains
air mass transported via the centra part of China and the Korean Peninsula. We could not estimate the sources of
the lead at the initial precipitation because the lead isotope ratio varied widely. Consequently, we cleared that the
rain takes contaminant by human activity which was transported from the centra part of China and the Korean
Peninsula from December to May.
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Fig. 1 Map of sampling point
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Fig.2. Correlation chart between total anion and total cation

equivalent concentration in initial precipitations collected in Fukuoka
City from May 2007 to May 2008.
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Fig. 3 Correlation chart between equivalent concentration of Na
and Cl ininitial precipitations collected in Fukuoka City from May
2007 to May 2008.
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3.1.3
Table 1
1
Table 2 Table1
Table 2 nss- SO
51mg/L 25mg/L
Table 1 lon concentrations and pH values of initial
precipitations.
unit mg/L
Elements Max Min. Ave.
nss- SO 51.1 10 73
NO 42.4 0.9 52
nss- Ca 243 0.1 17
Na 74.0 0.1 34
Cl 134 0.2 57
nss- Mg 11 0.0 0.1
pH 7.71 3.58 454

Table2 lon concentrations and pH values of total

precipitations.
unit mg/L
Elements Max. Min. Ave.
nss- SO 25.2 0.3 3.6
NO 235 0.2 0.2
nss- Ca 6.8 0.0 0.4
Na 18.8 0.1 22
Cl 29.0 0.1 3.6
nss- Mg 0.2 0.0 0.0
pH 6.76 3.56 4.60
3.2
3.2.1
Table3 16
Cd
Pb As Se
Zn
Mn
Pb 15.5ug/L 10ug/L
100ug/L Zn



46.8ug/L

Ba Cu

210ug/L Mn As Se
Tabled
V Ni Mn Cu Zn Cd Pb Ba V Mn
Element Conc. ug/L
Al 3000
Al Ba \ Ni Mn Mn 150
Cu zZn Cd Pb Fe 3700
Zn 140
Table 3 Metal concentrations of initial precipitations
collected in Fukuoka City from May 2007 to May 2008 8 ! : =3 Ba &
unit pg/L weather map of 09 JST 18" May. 2007 Pb 76
Elements Max Min. Ave. Standard Value "
Guideline Vaue §
Al 3000 <10 216 ® s
v 99 <050 10 P
Cr 7.8 <0.50 0.9 50 g’ *
g 30
Mn 220 <5.0 19.7 200 B 25
Fe 4200 <5.0 281 ol 1000n
110 120 130 140 150
Co 36 <0.50 0.2 Three days backward }g?egfz(trjr?eg;l?f?g?n Fukuoka City.
(2007.5.18 03JST start=500m)
Ni 9.2 <1.0 41
Cu 17 <5.0 32 ba:ktrajeaorystatat03JST 18th May.
Zn 210 <5.0 46.8 30/20/10 Fig4 Wesather map, metal concentrations of initial precipitation
Ga 8.8 <0.50 10 and backward trajectory in 18" May. 2007
As 1 <1.0 15 10 V Ba Mn Ba Cd Pb 0.90
Se 52 <1.0 32 10
Ag 49 <1.0 05 nss- SO Pb 0.55
cd 28 <0.50 03 10 nss- SO
Ba 84 <0.50 6.9 Pb Mn V
Pb 100 <1.0 155 10 Pb Mn V nss SO
Environmental water quality standards for human health
Environmental water quality standards for conservation of the living
environment 3 . 2 . 2 1
Environmental water quality guidelines for human health 5 18 12 20
Environmental quality standards for groundwater Al 3000ng Fe Zn Pb
Environment quality standards for soil 5 18
. ] L . * p<0.05
Table4 Correlation diagram of metal concentration ininitial precipitations ** <001
Al \ Cr Mn Fe Co Ni Cu Zn Ga As Se Ag Cd Ba Pb
Al 1
V | 0.85** 1
Cr | 0.68** 0.76** 1
Mn | 0.89** 0.95** 0.78** 1
Fe | 0.96** 0.94** 0.76** 0.95** 1
Co | 0.78** 0.94** 0.76** 0.93** 0.93** 1
Ni | 0.36** 0.36** 0.30* 0.34** 0.35** 0.30* 1
Cu | 055** 0.75** 0.50** 0.69** 0.60** 0.59** 0.35** 1
Zn | 0.58** 058** 0.32* 0.60** 0.50** 0.39** 0.29* 0.67** 1
Ga | 0.86** 0.96** 0.78** 0.95** 0.93** 0.90** 0.32* 0.74** 0.60** 1
As | 0.57** 059** 037** 0.62** 0.52** 043** 020 0.71** 0.79** 0.65** 1
Se | 0.32** 036** 0.18 041** 0.28* 030* 010 0.35** 0.68** 0.37** 0.38** 1
Ag | 001 -0.05 018 -005 -0.03 -0.07 010 -0.21 010 -007 -0.10 0.07 1
Cd | 048** 057** 0.37** 056** 0.46** 0.39** 017 0.75** 0.76** 0.65** 0.96** 0.33** -0.13 1
Ba | 0.97** 0.91** 0.73** 0.93** 0.96** 0.84** 0.35** 0.65** 0.59** 0.95** 0.60** 0.38** -0.05 0.55** 1
Pb | 0.64** 0.68** 0.52** 0.68** 0.60** 0.49** 024 0.78** 0.78** 0.75** 0.90** 0.41** -0.10 0.90** 0.71**
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Fig.12 Sulfate and passage area from December to May.
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3.5.1
2 Pb/Zn 100ug/L Imm
100g 30cm
30cm
4. 2
1990 1992 0.09mg/kg
24
30(cm)x 30(cm)x 0.1(cm)/1000=0.09(L)
207ppy2%ppy 100(pg/L)x 0.09(L)=9(1g)
208ph2%pp 9(ng)/100(g)=0.09(11g/g)=0.09(mg/kg)
5mg/kg
1991
3.5.2
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collected in Fukuoka City From May 2007 to May 2008. 1)
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