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Fig. 1 Schematic diagram of black carbon measurement monitor.
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Fig. 2 Temporal variation of black carbon concentration by a PSAP (December 04, 2006).
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Fig. 3 Temporal variation of black carbon concentration by a PSAP (December 05, 2006).
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Table 1 Elemental concentration (ug/m’) of atmospheric particles (sampling: December 04, 2006).

No.1 No.2 No.3 No.4 No.5
Na 0.47 0.26 0.41 0.21 0.12
Mg ND ND ND ND ND
Al 0.25 ND ND ND ND
Si 14.4 2.46 1.21 1.29 0.79
P ND ND ND ND ND
S 0.26 ND 0.17 0.14 0.10
Cl 0.17 0.14 0.13 0.18 0.09
K 0.14 ND 0.10 0.22 0.28
Ca 0.25 0.21 0.17 0.20 0.12
Mn 0.01 0.02 0.01 0.01 0.02
Fe 0.20 0.14 0.17 0.22 0.19
Ni ND ND ND ND ND
Cu <LOQ 0.01 <LOQ 0.01 ND
Zn 0.22 0.16 0.12 0.08 0.06
Br 0.01 0.01 ND 0.01 ND
Sr ND ND ND ND ND
Pb 0.04 0.05 0.05 0.09 0.08
Total 16.42 3.46 2.54 2.66 1.85

<LOQ: Below limit of quantification; ND: Not

Table 2 Elemental concentration (ug/m’) of atmospheric particles (sampling: December 05, 2006).

No.6 No.7 No.8 No.9 No.10
Na ND ND 0.27 0.50 0.39
Mg ND ND ND ND 0.13
Al 0.15 0.28 ND ND ND
Si 1.28 1.86 0.80 1.25 0.92
P 0.10 0.18 ND ND ND
S 0.29 0.16 0.36 0.25 0.27
Cl 0.10 0.26 0.16 0.13 0.49
K 0.23 0.28 0.22 0.43 0.49
Ca 0.19 0.21 0.27 0.27 0.19
Mn 0.05 0.07 0.04 0.09 0.05
Fe 0.32 0.47 0.51 0.69 0.37
Ni ND <LOQ 0.01 0.01 <LOQ
Cu 0.02 0.01 0.01 0.01 0.02
Zn 0.27 0.31 0.18 0.21 0.23
Br ND 0.01 0.01 0.01 0.01
Sr 0.01 0.02 ND ND ND
Pb 0.03 0.05 0.03 0.05 0.06
Total 3.04 4.17 2.87 3.90 3.62

<LOQ: Below limit of quantification; ND: Not
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Fig. 4 Photograph of measurement and sampling.
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Table 3 Values (ug) of black carbon monitor vs. measured values (pg) by Sunset Lab. (sampling point: Akita).

Sampling period Sampling time Black carbon monitor Sunset Lab.
2007/02/07 15:16-18:22 3:06 0.17 0.10
2007/02/08 08:03-15:19 6:58 0.27 0.32

2007/02/08 15:21-19:53
2007/02/09 08:00-09:19

2007/02/08 20:04-02/09 07:50 11:25 0.63 0.61

5:40 0.31 0.33
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Table 4 Values (ug) of black carbon monitor vs. measured values (ug) by Sunset Lab. (sampling point: Osaka).

Sampling period Sampling time Black carbon monitor Sunset Lab.
2007/11/06 16:00-21:00 4:57 0.34 0.35
2007/11/06 21:00-11/07 08:59 11:41 1.93 2.04
2007/11/07 09:20-16:01 6:38 0.47 0.45
2007/11/07 16:08-11/08 08:46 16:34 1.61 1.64
2007/11/08 09:14-15:59 6:42 0.54 0.59
2007/11/08 16:05-11/09 08:01 15:38 2.12 2.18

Table 5 Values (ug) of black carbon monitor vs. measured values (pug) by Sunset Lab. (sampling point: Akita).

Sampling period Sampling time Black carbon monitor Sunset Lab.
2007/11/12 16:31-11/13 08:59 16:22 0.78 0.71
2007/11/13 09:07-18:01 8:48 0.66 0.66
2007/11/13 18:05-11/14 08:59 14:48 0.97 1.00
2007/11/14 09:04-18:44 8:37 0.63 0.59
2007/11/14 18:49-11/15 08:59 14:01 1.26 1.24
2007/11/15 09:03-15:59 6:53 0.50 0.49
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Evaluating effects of elemental composition in atmospheric particles
on measured value of the developed black carbon monitor
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Abstract

It is well known that measured value of a black carbon monitor with optical technique is affected elemental
composition in atmospheric particles. Consequently, in order to evaluating effects of elemental composition in
atmospheric particles on the measured value of the developed black carbon monitor, we performed that 1)
elemental composition of atmosphere particle sample collected with the developed black carbon monitor was
analyzed by PIXE method, and 2) comparisons were made between the measured value and elemental carbon
value by thermal-optical method. As a result, the measured value of the developed black carbon monitor was not

affected elemental composition in atmospheric particles, and the measured value was measured in high accuracy.
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