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Abstract

Theoretical predictions of the atmospheric equilibrium involving HNO;,NH; and NH,NO;,
were compared with atmospheric measurements of particulate nitrate(NO;”), HNO; and
NH, concentration by triple filter pack sampler and Andersen air sampler in Seoul from

8th to 11th Oct 1991.

The measured HNO,-NH; concentration product K was higher than equilibrium
costant Kc calculated from thermodynamic data of HN,NOy,,~HNQO;,,~NH;q,,.The cause of
K is greater than Kc was the result of air pollution, particularly anthropogenic NHs.
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Table 1. Thermodynamic data of ammonium ni-
trate system at 298K.

Species %Q(K")—ARE(K") %ﬁ Ref
NH,,,,) -1,977 -5,526 4.285  Parker et
al., (1976)
JANAF(1971)
HNO,,, -8,903 16,155 6.416  JANAFQ1971)
NH,NO,,, 22,220 -44,080 16.800  Parker et
al., (1976)
Wagman et
al., (1968)
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Fig. 1. Triple filter Pack Sampler.
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Fig. 2. Andersen Air Sampler.
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Fig. 3. Analytical process of samples.
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Table 2. Hourly variations of Temperature, HNO;,
NH;, particulate nitrate(NO;™) concen-
tration in ambient air.

No Sampling Temp | HNO, | NH, | NO;-
Period (C) | (ppb) | (ppb) [(ug/m®)

1(791,10.8,06—09 10.6 2.95 6.20 5.43
2 09-11] 16.2| 399 6.49] 4.01
3 11-13 20.0 3.81 8.42 3.91
4 13-15 21.7 4.56 9.06 5.14
5 15-17 22.0 3.30 5.32 5.47
6 17-20| 19.0| 0.93| 381 5.39
7 20-24| 160} 070 259| 6.47
8 10.9,00-06 | 13.4| 1.24| 215 6.38
9 06-09| 124 3.19] 3.05| 7.03
10 09-11 174| 327 359 4.02
11 11-13 21.3 3.92 3.15 4.18
12 13-15 234 4.37 1.70 4.59
13 15-17 23.7 2.93 3.46 3.82
14 17-20 20.2 1.97 4.50 6.52
15 2024 16.3 1.48 2.59 6.68
16 10.10,00-06 12.6 0.86 0.92 7.09
17 06-09 13.0 2.39 5.65 6.15
18 09-11 18.3} 3.16| 5.29| 4.64
19 11-13 20.6 3.29 4.26 4.38
20 13-15 22.8 4.79 4.36 3.67
21 15-17 234 3.73 4.69 3.84
22 17-201 205 257} 8.10| 5.12
23 20-24 16.4 2.14 4.50 5.45
24 10.11,00-06 | 12.7 i 1.21| 248| 5.20

Table 3. Correlation coefficients.

Temp 1
HNO, 0.605 1
NH;, 0.231 0.477 1
NO,~ —0.633 —0.623 —0.347 1
Temp HNO, NH, NOy”
K = 3263 3210 (5)
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Fig. 4. Logarithm of the NH;~HNQO; concentration
product vs the recipal absolute ambient
temperature : (—)regression line calculat-
ed from thermodynamic data(Equation 7);
(—)regression line calculated from ex-
perimental
(Equation 8).

data

in urban atmosphere

Table 4. Size distribution of TSP, particulate nitrate(NO;™) concentration and NO;™/NQO, "¢ ratio by Ander-
sen Air Sampler.

(unit: zg /m?®)

No 1 No 2 No 3
Stage | 50% .
91. 9. 30-10. 8 10. 9-10. 16 10. 17-10. 24
No | ecd NO,~ | NO,~ NO,” | NO,~ NO, | NO,”
TSP | NO, TSP | NOy- TSP | NO,
(uzm) * | TSP | NOs, * I 1rsp [ NO,<, " | TSP | NO,
0 |11<30| 9.75 | 0.14 13.92 | 0.13 26.29 | 0.21 1
1 70 | 792 | 0.15 10.98 | 0.10 22.40 | 0.21
2 47 | 751 | 019 | 1.3% |12.8% | 9.97 | 027 | 1.4% |355% | 873 | 0.29 | 0.9% |20.9%
3 33 | 894 | 019 10.04 | 059 652 | 0.10
4 21 | 664 | 0.19 6.19 | 0.24 747 | 0.22
CP 40.76 | 0.86 51.10 | 1.33 71.41 | 1.03
5 1.1 | 938 | 075 518 | 0.17 6.31 | 0.36
6 0.65 | 1043 | 1.33 . o | 731 | 048 . .| 733 | 095 . .
7 043 | 1279 | 156 | 5% |872% | gy | guap | 2% [645% ) o0 | 0gp | A% | TO1%
BU | <008 | 1456 | 2.22 | 2043 | 1.31 1853 | 1.68
F.P 47.16 ! 5.86 41.67 2.42 41.98 3.91
Total 87.92 | 6.72 | 9.9% | 100% | 92.77 | 3.75 | 4.8% | 100% | 113.7 |- 4.94 | 5.3% | 100%

B.U:Back-up Filter.

F.P.F

ine Particulate.

C.P:Coarse Particulate.

TSP:Total Suspended Particulate.

e.c.d:effective cutoff diameter.

NO, - :Total nitrate.
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