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Abstract

There has been relatively a few studies that focused on evaluation of uncertainty for standard methods by which
criteria pollutants are analyzed in ambient air. Especially, uncertainty evaluation has not been made yet for
sampling and analysis of airborne NO,. Ambient NO; has been thought to be a major criteria pollutant worldwide
because of the potential of ozone formation as well as of its own toxicity. In this study, we tried to assess
uncertainties associated with the every step of sampling and of analytical procedure of Griess—Saltzman method.
Quality assurance (QA) and quality control (QC) were also emphasized with the uncertainty characterization.

The use of Griess-Saltzman method for ambient NO; analysis showed very uniform daily concentration
distribution with the mean of 10.8 ppb and the standard deviation of 1.08 ppb during the sampling period. However,
seven daily samples collected at the same sampling time and place exhibited highly different concentration
distribution. Therefore, we evaluated uncertainties associated with sampling and analysis through the precise
application of ISO Guide.

Estimates of expanded uncertainties for a total of 62 samples fell in a relatively broad range of 5.17% to 11.85%.
On the other hand, the expanded uncertainties were smaller for the high concentration range of greater than 15ppb.

Key words : uncertainty evaluation, ambient NO,, measurement, Griess—Saltzman method
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Fig. 1. NO: concentrations in the study area. Empty circles and error bars represent the mean and standard error for
each daily samples, respectively. Thick marks are used to show both minimum and maximum concentrations.

Table 1. NO, concentrations (ppb) in the study area.

Sample ID
S-2 S-3 S-4 S-5 S-6 S-7 Mean SD
Date

Oct. 24 32.35 20.88 20.75 20.47 32.49 27.96 - 25.87 591
Oct. 25 10.51 17.13 10.62 11.01 11.94 11.46 12.00 12.05 2.34
Oct. 29 7.62 12.03 10.76 13.38 8.07 15.37 10.06 12.72 3.99
Oct. 30 9.73 11.80 7.86 8.87 8.07 12.85 9.15 9.76 1.89
Oct. 31 10.22 10.02 8.01 9.90 15.04 9.04 10.77 1043 222
Nov. 5 12.44 10.10 8.23 9.44 10.85 9.57 8.70 9.91 141
Nov. 7 15.04 11.44 11.28 13.76 9.09 8.20 8.11 10.99 271
Nov. 8 12.23 9.54 10.82 10.77 9.12 11.83 8.70 10.43 135
Nov. 9 9.81 6.59 11.08 9.76 12.46 11.00 11.26 10.28 1.87
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Table 2. Value and uncertainty of C,(sample No. 1) in equation 2.

Parameter Source of uncertainty Xi u(x) dC,/0x; Type
Ri Measurement of NO; for Ist calibration sample 0.0003 447E-07 —-0.5215 A
R» Measurement of NO; for 2nd calibration sample 0.0852 1.28E-04 —0.4203 A
R« Measurement of NO- for the sample 0.0382 5.73E-05 0.9419 A
C Concentration of NO; for 1st calibration sample 0.0000 1.34E-03 0.5537 B
C Concentration of NO; for 2nd calibration sample 0.0800 1.50E-03 0.4463 B

Cy=0.0357 ul-NO»/ml-absorbing solution (Eq. 2)
u(C,)=0.00101 (Eq. 4), Relative uncertainty =2.83%
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Table 3. Results of uncertainty evaluation for the samples of Nov. 5 in 2001.

Item S-1 S-2 S-3 S-4 S-5 S-6 S-7

Cx 0.0357 0.0301 0.0233 0.0272 0.0321 0.0277 0.0252
Vas (ml) 10 10 10 10 10 10 10
Vs (D) 28.69 29.78 28.35 28.81 29.56 28.89 28.94
u(Cx) (%) 2.83 3.39 4.53 3.79 3.16 372 4.14
u(Vas) (%) 0.13 0.13 0.13 0.13 0.13 0.13 0.13
u(Vs) (%) 2.61 1.86 1.88 1.65 2.68 2.11 3.31
Concentration (ppb) 12.44 10.10 8.23 9.44 10.85 9.57 8.70
Combined

uncertainty (%) 3.85 3.87 4,90 4,14 4.15 4.28 5.30
Expanded 7.70 7.73 9.81 8.28 8.29 8.55 10.61

uncertainty (%)

Uncertainty (%)

& A3 1¥

y = 0.0214x% - 0.9933x + 16.572
R%=0.7745

1 : L

10

15

20 25 30 35

Conc (ppb)

Fig. 2. Expanded uncertainties for a total 62 samples in the study area.
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