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After automatic nitrogen oxide analyzers were calibrated, nitrogen oxides in the air were ana-
lyzed in the field by 14 calibrated automatic analyzers to examine the compatibility of measure-
ment data. The 14 analyzers, calibrated with an equivalent liquid (static), showed nearly identi-
cal coefficients of variation over the range of 0.3 to 1.2%. However, those calibrated with a
standard gas (dynamic) showed 99.7 + 0.35% of the collection rate of nitrogen dioxide (NOg)
and 79.2 + 2.7% of the oxidation rate of nitrogen monoxide (NO) and 3.4% of the coefficient
of variation, similar to that in the static calibration. The same air sample was introduced into
the 14 analyzers for 24h for a comparison. A mean NO concentration of 11 £ 0.55 ppb with a
coefficient of variation of 5.0%, and mean NO, concentration of 25 % 0.53 ppb with coefficient
of variation of 2.1% were achieved, respectively. The concentration of nitrogen oxides was ana-
lyzed at the same time around Route 1 (traffic: 60000 vehicle/day), a typical principal road in
the Metropolitan area, in all seasons by the 14 analyzers mentioned above. The concentration
of NO; was nearly the same at 0 m and 150 m from the road side during all seasons, but was
slightly lower in the summer. On the contrary, the mean concentration of NO during 2 weeks
was 75 ppb at 0 m and approximately 40 ppb at 50 m or more from the roadside in the winter.
A direct effect of NO emitted from the vehicles on the NO concentration was obserbed at a dis-
tance of up to 50 m.

Keywords : concentration of nitrogen oxides; static calibration of analyzers; dynamic calibration

of analyzers; performance test of analyzers; contribution of nitrogen oxide concen-
tration from road.
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Fig. 1 Location of sampling sites
0, 25, 50, 100, 150 m points from the Route 1 road

Table 1 Calibration (static) result of automatic nitrogen oxide analyzers

NO NOy
Range —_—
0.1 0.2 0.5 0.1 0.2 0.5

Conc., ppm* 0.000 0.000 0.000 0.000 0.000 0.000

0.045 . 0.090 0.179 0.045 0.095 0.189

0.090 0.179 0.448 0.095 0.189 0.440
Av. Conc., ppm** 0.045 0.090 0.179 0.045 0.095 0.188
Min. Conc., ppm** 0.044 0.089 0.177 0.044 0.094 0.187
Max. Conc., ppm™* 0.046 0.091 0.179 0.045 0.096 0.189
CV.,% 1.2 0.7 0.4 1.1 0.6 0.3

*: Concentration of equivalent liquid.  **: Measurement data NO and NOy concentration for each range.
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Table 2 Calibration (dynamic) result of automatic nitrogen oxide analyzers

Average ‘vhmmnm Maximum spY vV, %
NGO,  Measurement data of NO; conc., ppb (D 88.2 84.1 100.4 — —
Measurement data of NO conc., ppb @ 0.4 0.0 1.2 - -
Collected rate of NO,” ® 99.7 99.0 100.0 0.35 0.35
NO; conc., ppb” 87.7 86.9 88.2 — -
NO Measurement data of NO conc., ppb @ 97.5 93.1 103.4 - —
NO conc., ppb” ® 86.2 84.6 87.7 - -
Oxidized rate of NO¥ 79.2 76.0 85.5 2.7 3.4

a): Standard deviation, b): 100X D/ (D +@ % 0.7), ¢): Concentration of NO, NOy standard gas, d): 0.7 X% @/®

Table 3 Performance test of automatic nitrogen oxide analyzers

NO NOy
Average, ppb ’ CV, % Average, ppb CV, %

Performance test before field analysis ( Jan. 1999) 11 £ 0.55 5.0 25+ 0.53 2.1

Dynamic calibration before field analysis ( Jan. 1999) 7 *0.67 9.8 23 +0.62 2.7

Performance test after field analysis (Mar. 1999) 46 +1.2 2.4 33 £ 0.95 2.8

Dynamic calibration after field analysis (Mar. 1999) 39 =24 6.3 28 = 0.89 3.1
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Fig. 2 Concentration of nitrogen oxides at various distance from the Route 1
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