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Thermo scientific FRM2000
PTFE

1

Whatman Pall

PM PTFE
21.5 1.5 35 5 24

1/4 10 mL
20 0.45 m PTFE

Dionex
ICS-1100, 2100 SO

NO Cl NH Na K Ca Mg 8

1 cm
Sunset Laboratory



IMPROVE
OC1 OC2 OC3 OC4 EC1 EC2 EC3 OCPyro

OC OC = OC1 + OC2 + OC3 + OC4 +
OCPyro EC EC = EC1 + EC2 + EC3 -
OCPyro

Si PTFE 1/2
Perkin Elmer Multiwave

Anton Paar Multiwave Pro
ICP-MS Thermo scientific iCAP RQ

Na Al K Ca Sc Ti V
Cr Mn Fe Co Ni Cu Zn As Se Rb Mo Sb
Cs Ba La Ce Sm Hf W Ta Th Pb 29

Si X
BRUKER S2 RANGER

PM

1/2

PM 1
12.7 μg/m 3.7

41.1 μg/m 11.6 μg/m 2.2 40.8 μg/m
8 2

41.1 μg/m 40.8 μg/m
8 2 7

https://www.fukuoka-u.ac.jp/fukudaism/coalition/20
/08/15933.html

PM 2

5.9 μg/m 1.2 31 μg/m 5.5 μg/m
0.82 30 μg/m

SO
3.4 μg/m 3.0 μg/m

NH 1.4 μg/m 1.5

1 PM

10.7 14.6 11.9 13.6 12.7

5.3 3.7 7.8 4.9 3.7

18.4 41.1 20.0 22.7 41.1

9.5 13.7 11.1 12.0 11.6

3.8 2.2 5.9 4.8 2.2

17.3 40.8 21.2 22.4 40.8

2 PM

SO 2.5 6.4 2.0 2.6 3.4

NO 0.61 0.056 0.71 1.7 0.77

Cl 0.041 0.008 0.045 0.17 0.066

NH 1.2 1.8 0.96 1.5 1.4

Na 0.095 0.088 0.083 0.14 0.10

K 0.051 0.031 0.083 0.065 0.057

Ca 0.073 0.049 0.23 0.26 0.15

Mg 0.012 0.011 0.012 0.016 0.013

4.5 8.4 4.2 6.4 5.9

1.8 1.2 2.3 2.6 1.2

7.8 31 8.3 11 31

SO 2.2 5.2 2.1 2.4 3.0

NO 0.60 0.071 0.93 1.7 0.83

Cl 0.063 0.013 0.077 0.17 0.080

NH 1.2 1.9 1.3 1.5 1.5

Na 0.067 0.063 0.064 0.11 0.077

K 0.042 0.015 0.088 0.058 0.051

Ca 0.021 0.016 0.038 0.063 0.034

Mg 0.008 0.006 0.008 0.012 0.009

4.2 7.3 4.6 6.0 5.5

1.5 0.82 2.0 2.2 0.82

9.1 30 9.5 12 30

μg/m SO
SO

https://www.u-ryukyu.ac.jp/news/15458/

μg/m

μg/m

- 95 -



PM 3
OC 2.8 g/m 1.3 5.7

g/m EC 0.72 g/m 0.15 1.7 g/m
OC 2.1 g/m 0.88 5.2 g/m EC 0.40 g/m

0.031 1.4 g/m

3 PM

OC 2.7 2.4 3.3 2.7 2.8

1.6 1.3 2.0 1.3 1.3

5.7 3.6 5.1 4.7 5.7

EC 0.62 0.43 0.90 0.92 0.72

0.23 0.15 0.42 0.23 0.15

1.2 0.77 1.6 1.7 1.7

OC 2.1 1.8 2.5 2.0 2.1

1.0 0.88 1.4 1.1 0.88

5.2 3.3 4.4 3.8 5.2

EC 0.32 0.21 0.55 0.54 0.40

0.041 0.031 0.18 0.20 0.031

0.89 0.40 1.1 1.4 1.4

PM 4
1100 ng/m 250

3600 ng/m 710 ng/m 92 3300 ng/m

4 PM

Na 94 70 92 150 100

Al 73 110 78 150 100

Si 330 200 460 590 390

K 73 26 110 130 85

Ca 86 200 170 220 170

Sc 0.015 0.010 0.018 0.50 0.14

Ti 5.3 3.9 6.6 10 6.4

V 1.2 0.46 0.70 0.90 0.81

Cr 0.69 0.54 1.1 1.1 0.84

Mn 16 42 12 10 20

Fe 120 170 150 160 150

Co 0.14 0.021 0.066 0.083 0.076

Ni 0.94 0.60 1.1 1.2 0.94

Cu 2.4 4.2 3.6 2.7 3.2

Zn 22 53 56 49 45

As 0.67 0.50 1.9 1.1 1.0

Se 0.47 0.30 0.77 0.60 0.53

Rb 0.23 0.078 0.38 0.40 0.27

Mo 0.42 0.19 0.55 0.70 0.47

Sb 0.49 0.50 0.74 0.80 0.63

Cs 0.021 0.0046 0.042 0.031 0.025

Ba 3.5 4.0 4.9 5.2 4.4

La 0.074 0.017 0.087 0.11 0.071

Ce 0.11 0.027 0.12 0.21 0.12

Sm 0.0056 0.0016 0.0079 0.025 0.010

Hf  0.0080 0.0075 0.010 0.65 0.17

W 0.10 0.041 0.14 0.55 0.21

Ta 0.0010 0.0026 0.0015 0.065 0.018

Th 0.011 0.0019 0.014 0.50 0.13

Pb 2.4 0.97 5.4 6.2 3.7

830 890 1200 1500 1100

250 410 410 310 250

2000 2100 2400 3600 3600

g/m

ng/m



Na 63 58 84 140 86

Al 52 110 56 120 84

Si 280 130 270 390 270

K 54 23 100 110 72

Ca 35 200 70 76 95

Sc 0.010 0.011 0.012 0.50 0.13

Ti 3.5 3.8 4.0 6.5 4.4

V 0.72 0.31 0.57 0.64 0.56

Cr 0.45 0.20 0.74 1.0 0.61

Mn 2.0 1.1 3.8 5.0 3.0

Fe 45 30 80 110 67

Co 0.038 0.020 0.041 0.059 0.039

Ni 0.57 0.60 0.54 0.88 0.65

Cu 0.86 0.69 2.5 1.4 1.4

Zn 20 4.2 20 25 17

As 0.57 0.45 1.8 1.0 1.0

Se 0.41 0.26 0.83 0.60 0.53

Rb 0.16 0.047 0.30 0.34 0.21

Mo 0.26 0.058 0.55 0.73 0.40

Sb 0.36 0.70 0.56 0.70 0.58

Cs 0.016 0.0036 0.038 0.028 0.022

Ba 4.6 3.0 3.7 5.4 4.2

La 0.042 0.0089 0.054 0.065 0.042

Ce 0.060 0.014 0.068 0.12 0.065

Sm 0.0044 0.0013 0.0045 0.025 0.0088

Hf 0.0048 0.0075 0.0065 0.65 0.17

W 0.063 0.034 0.13 0.55 0.19

Ta 0.00093 0.0012 0.0029 0.065 0.017

Th 0.0092 0.0015 0.011 0.50 0.13

Pb 1.7 0.82 4.9 5.9 3.3

570 560 700 1000 710

92 400 350 290 92

1800 1200 1600 3300 3300

PM 5 PM

SO 26 OC 22 18
SO 26 25 OC

18

5 PM

SO 23.3 43.6 17.2 18.7 26.5

NO 5.7 0.4 6.0 12.5 6.0

NH 11.0 12.2 8.0 10.8 10.6

2.5 1.3 3.8 4.8 3.1

OC 25.7 16.3 27.9 19.6 21.9

EC 5.8 2.9 7.5 6.8 5.6

7.7 6.1 9.6 10.9 8.6

18.3 17.2 20.1 15.9 17.8

SO 23.6 37.7 19.0 19.7 25.7

NO 6.3 0.5 8.4 14.3 7.2

NH 12.6 14.2 11.4 12.7 12.8

2.1 0.8 2.5 3.4 2.2

OC 21.9 12.9 22.4 16.6 18.0

EC 3.3 1.5 4.9 4.5 3.5

6.0 4.1 6.3 8.4 6.1

24.0 28.3 25.0 20.5 24.6

1 22

2010
2 PM2.5

2019
ng/m




