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A Study on the Formation of Nitrate in the Atmosphere
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Abstract

A study on the formation of particulate nitrate(NO,") and gaseous nitrate(HNO,) in
the atmosphere was carried out in Seoul from Oct 8 to 11 1991. To collect NO;~ and HNO,
in the ambient air, dual filter pack sampler(47mm¢) was used. In the dual filter pack sam-

pler, the first filter was Teflon filter(poresize 1zm) for collection of NO,~

and the second

filter was Nylon filter(poresize 0.45u4m) for HNOQ,. Particulate nitrate(NO,;~) and Sulfate
1ons were analysed by lon chromatography. HNO; concentration was higher in the day time
(9.93ug/m*) than the night time(3.50ug/m’), and Particulate nitrate(NO;™) concentration
was higher in the night time and early morning(6.21xg/m?) than the day time(4.31ug/m?).
The conversion rate of NOx to total nitrate(NO;~, HNO,) was 7.57%/hr in the day time and
4.79% /hr in the nmight time, and total average conversion rate was 5.60% /hr.
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Fig. 1. Dual filter pack sampler
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Table 1. Variations of RH, Solar Radiation, Temperature and NO, NO,, 0;, HNO,;, NO,~ and SO,*~ concen-

tration in ambient air.

Sampling NO NO, 0, RH | Temp | S.R | HNO, | NO, | SO
No Period (ppb) | (ppb) | (ppb) (%) (0.01 | (ug/m®) | (ug/m*) | (ug/m*)
MJ/m?)
1 '91,10.8,06-09 925 47.0 1.3 75 10.6 255 8.19 5.43 6.21
2 09-11 76.0 52.3 7.3 56 16.2 131.0 4.92 401 7.12
3 11-13 21.0 30.0 233 48 20.0 210.3 10.59 391 7.30
4 13-15 15.3 24.7 28.3 44 21.7 192.7 12.66 5.14 759
5 15-17 17.0 30.7 23.7 43 220 101.3 9.17 547 6.09
6 17-20 39.3 48.3 7.5 51 19.0 11.0 2.57 5.39 5.92
7 20-24 22.2 38.9 8.2 68 16.0 0.0 1.95 6.47 3.36
8 10.9,00-06 13.9 30.7 8.4 75 134 0.0 3.44 6.38 2.85
9 06-09 775 448 1.0 79 124 29.3 8.88 7.03 3.14
10 09-11 733 56.7 7.7 54 174 135.0 9.08 4.02 5.23
11 11-13 23.0 30.0 21.0 41 21.3 215.7 10.90 4.18 6.12
12 13-15 17.7 25.0 24.3 34 234 205.3 12.14 4.59 4.85
13 15-17 15.7 28.0 22.3 34 23.7 118.0 8.13 3.82 4.80
14 17-20 195 38.0 138 42 20.2 14.2 5.47 6.52 3.07
15 20-24 10.8 32.8 154 53 16.3 0.0 4.10 6.68 3.57
16 10.10,00-06 134 37.1 5.1 68 12.6 0.0 2.40 7.09 4.14
17 06-09 36.0 42.5 35 67 13.0 29.5 6.64 6.15 4.83
18 09-11 35.7 44.3 12.3 47 18.3 132.7 8.79 4.64 5.16
19 11-13 15.0 28.0 26.0 39 20.6 208.3 9.14 4.38 5.01
20 13-15 15.0 26.0 25.3 35 22.8 199.3 13.32 3.67 6.23
21 15-17 20.0 29.3 20.0 33 234 115.3 10.35 3.84 6.01
22 17-20 25.8 435 11.3 39 205 134 7.14 5.12 4.29
23 20-24 22.6 46.0 7.2 49 16.4 0.0 5.95 5.45 4.01
24 10.11,00-06 274 40.4 4.7 59 12.7 0.0 3.66 5.20 3.70
Ave 6.27 5.22
S. R : Solar Radiation.
Table 2. Correlation coefficients.
NO, 1
O, —0.8136 1
RH 0.4989 —0.8149 1
Temp —0.5734 0.8765 —0.9337 1
S.R —0.4765 0.7771 —0.6216 0.6679 1
HNO, ~-0.3031 0.6767 —0.5735 0.6047 0.8270 1
NO,~ 0.1711 —0.1357 0.6890 —0.6333 —0.7728 —0.6229 1
S0 —0.1319 0.4669 —0.3679 0.4132 0.6899 0.5763 —0.6800 1
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Fig. 2. Variations of solar radiation, RH, tempera-
ture, NO,, O;, HNO,, NO/
centration.
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Fn” [NO; -N] (3)
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NOxoll 41 % Nitrate(HNO;+ 94 #}4 nitrate(NOs™))
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Table 3. Conversion rate of NOx to HNO; and Particulate nitrate(NO, ™).

(Unit : %/hr)

No Fn Fn’ Fn” No Fn Fn’ Fn” No Fn Fn’ Fn”
1 3.02 1.81 1.21 9 3.96 2.21 1.75 17 457 2.37 2.20
2 2.15 1.18 0.97 10 3.05 2.11 0.94 18 4.76 311 1.65
3 7.74 5.66 2.08 11 7.79 5.64 2.15 19 8.31 5.61 2.70
4 11.56 8.22 3.34 12 10.49 7.61 2.88 20 10.83 8.49 2.34
5 8.20 5.13 3.07 13 801 5.46 2.55 21 7.91 5.77 2.14
6 3.89 0.85 3.04 14 5.65 2.59 3.06 22 4.90 2.85 2.05
7 3.78 0.88 2.90 15 6.35 2.42 3.93 23 4.47 2.33 2.14
8 5.76 2.02 3.74 16 485 1.22 3.63 24 361 1.50 2.11

Average 5.60 3.01 2.59
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Fig. 3. Conversion rate of NOx to HNO; and Partic-
ulate nitrate(NO;™).
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