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Abstract

Recently a passive NO, samplers have been frequently used for the measurement of NO,

concentration in the atmosphere because of its simplicity and high accuracy. But these
samplers have a defect that the amount of NO, adsorbed is increased by wind. In this

study, the inlet of sampler was covered with a draft shield made by 325 mesh stainless
sieve to eliminate the effect. But it was expected that NO, diffusion was interrupted by
the draft shield. In order to conform this phenomenon, samplers with and without draft
shield were exposed to a box filled with 1-1.1ppm NO,. The result indicated that draft
shield nearly did not disturb NO, diffusion. To protect samplers from dust, sunshine, pre-

cipitation and vertical wind effects, these samplers were placed into a shelter during the
field test. The data obtained in this study was compared with the data from the ambient

air monitoring network. The coefficient of correlation(r) between the two data was 0.

9995 for the test period of up to 35days.

The results of this study indicate that the type of NO, samplers with draft shield in shel-
ter used in this study can be used for measuring NO, concentrations in the ambient air rel-

atively for a long period over 30 days.
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Fig. 1. Structure of NO, sampler.
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Fig. 2. Schematic diagram of the apparatus.

3.5 ZEI7|9 NO.ZH MY

FE box<kell A EA7l4 23 NO, 23 Ade
FEH KA F =AM Ao F3
o o] AL ZZ boxatel WEYE Y X
A1t FAsHA] W EAVNE ¥ A 12, 24
3 36212k NOoll £2 & F 7Avle] 24071l 2

3 NO, == (ug)?} BERIINE FH5IRE (ppm - H)
ot2] A R whEtel o% T haskg A
stedrt. = 2 boxgle fang Adx3le] 3.6m/sec
2] wighe LRI wEYS F3A Al
ATE F% A o ez Fu 2z 23
oA uigtel] o3t T vl AEE 234
t}. 2 boxWel NO,EE+& JacobsHW(w}ex,
1989) 2.3 R A3} r].

3.6 FF 2o

E A 23 NO,9| £AHHLS X715 A4
F 24 che el st EAsch E 17l
57T 20mlE 7hsla 1587 EE= F 2087 o
gk o) SAo] AEH 5mlE 3k 7o
4 15mlE 7pste] 20mlz =kEc), 7)o diazo
3} A|9F 9 couplingA] kg 7z} 1ml¥ 7}8lx 10-
30 C Alel 30%7 WA ¥ U.V. spectrometer
(A7 Shimadzuiit$, Model 240) & 540nmolj 4| ¥]
A Astdch. NO.ol %+ ofe A (2)2 +
&t
B

NOue) = A28 x 8o (2)

AAlR 299 FI3x

B : blank9] 3%

Ay I NOzlpg/ml §420 F35.
80 : 31 wlg4

4. dx 8 og
4.1 M M dof

F£E o8

2 box¢hell HFIE 2R 2379} B3tslz|
%L XAVE 3 AgR Ax, 2379 NO, 2
Age 21 % 2¥ 37 2ok

E 1AM whEwhe Ralk £47)9 NO, A8
12, 24 3 36417t Z8F% 7tz PF 12.06pg, 24.00
pg 28|32 39.80pg o2 WHES N-AEA] 9 X
3712} NO, 3% 11.94ug, 24.22ug % 39.82ug7
Aol alol7} glov g wpFube)] og T i
= FAEHE & Zleg wAEg. = NO.9 1
& V2ilE X(ppm - H)9F Z£.4719] NO, 23
F Y(ug)Ateld] #AE =AM A whEahg 3
3 A7 ARATIE r=0.99810]1, 3HFAL
Y=1.0060X —0.1389d % H}EuS Rabslz) e
¥ A7) el r=0.9976, Y =1.0140X — 0.2607 &




96 dwkeq -

¥ 0.3
£ 02 . ¢ .
s
8
o 0.1
Z
5 10 15 20 hrs

NQ, time-weighted average concentration{ppm - H)

Fig. 3. Relation between NO, content(zg) of
smaplers and NO, time-weighted average con-
centration In exposure box.

Table 1. NO, content of samplers in exposure box.

(unit ; ug)
Exposure| Sampler| Sampler |Sampler
E;Se No |without D.S{with D.S Remark
1 119 12.6 NO, time—weight-
2 12.3 11.6 |ed average con-
3 12.0 120 |centration was
12 4 112 117 |12ppm - H
hrs 5 12.3 12.4
Mean 11.94 12.06
S.D 0.403 0.388
Variance| 0.034 0.032
1 24.1 245 |24.2ppm - H
2 25.6 24.7
3 23.2 23.9
24 4 24.7 23.1
hrs 5 235 23.8
Mean 24.22 24.00
S.D 0.861 0.566
Variance| 0.036 0.024
1 40.9 41.1  |39.6ppm - H
2 405 40.6
3 395 38.8
36 4 38.2 39.7
hrs 5 40.5 38.8
Mean | 3992 | 39.80
SD | 0977 | 0932
Variancei  0.024 0.023

e - A%
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EFeko] 21.30ugl & 6.5% =7}3tsdc.
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sle] Hapdate] ol Faste] 477 d o
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Table 2. NO, content of samples by effect of wind.

(unit © zg)
Sample Vertical Horizontal
L. L Remark
No direction direction
1 249 19.7 NO, time—~
2 22.1 215 weighted
3 235 20.9 average
4 229 223 concentration
5 25.4 214 was 20ppm - H
6 23.5 22.0
Mean 23.72 21.30
SD 1.126 0.843
Variance| 0.047 0.039

D.S : draft shield
S.D : standard deviation.
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ola4l ghf ®Ae] AR A= B ezjel
Aol 2AbFAle] P& o] dojibi= NO, =A%
o] e wpAsted Foh(FiE %, 1979).
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Zoll F5 19904 6H 7TAREY 78 12M71#} 3564
7b oke] AYE AAstd TAFE vimd A=
¥ 3% 19 59 3ok

AE5A712 A% d71F9 NOF=9 Azh7)
F9FE5E X(ppm - Hys} zbo]E 47|29 NOZA
g Y(ug)Atole] A3A S+ r=0.99800]0] 3%
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Fig. 4. Stiructure of shelter.

Table 3. Result of sampling by NO. samplers in

the ambient air. (unit : pg)

Sampling Period

67-19. | 6728 | 6776 | 67712 | Remark

(284.5hrs)|(500.5hrs)| (693hrs) |(836.5hrs)
4.19 6.77 9.61 11.65
379 6.83 973 | 1128
379 6.77 961 | 1165
419 647 | 978 | 1157
419 6.73 996 | 1183
Mean | 4030 | 6714 | 9738 | 1159
SD | 0196 | 0126 | 0129 | 0179
Variance | 0049 | 0019 | 0013 | 0015

Sampler

(S RN

y=1.0855x-0.5616
r=0.9980

No, contents by sampler( ug )

5 1 15
NO, time-weighted average concentration(ppm - H)
Fig. 5. The relation between NO, content by sam-

plers and NO, time-weighted average con-
centration by the ambient air monitoring

system.
L Y=10855X—-0.56168 Y=Xo|Z& shelter
ol EA71E o witel @ s F}

7} A9 lsol gl= ).

Y=Xo] #AE o]83ld zejE 7Y NO, Z
A SHE pgoll A ppb 2 FAE 252
A7) Apset wlwd A, 124, 219, 299 % 35
d T ZolEAHE AR JgriFe] NO, HF
¥¥% 7t7h 14.2ppb, 13.4ppb, 14.1ppb % 13.9ppb
deow, AFE2A7I2 24 YFses 747 16
Oppb, 13.4ppb ¥ 135ppbE 5 &7} A2l U=z
stk el o] & A 8IS ARASE
=0.99952 o}F Esiri.

r Z37ie} wolAl g (variance) & 7] Fel %
25 & 124 Foi= 0.0492 AFs] o 214
Foll= 0.019, 299 Fojl3= 0.013, 354 Foj+= 0.
0152 219 FREl:= A9s] HJRBE o X7
= g7k e ok A7) 24 o Hgsbso)

T2 Akl Aod s wolA s} Aebali= el
= ¥ 4olA 2= n}e}l 7o) blank samplere] W
oA+ 0.0642 w3z AR XY7E d7|F
o AAIZF et NO, EFake] wolAlA =Hd
blank samplerell E3= o] ¢l NO, 22 A NO,
oFe] A NO, okell wigh u|7} Addog o}z
7] dFog Pzt

Table 4. Result of blank sampler test.

Elapsed time | Sample No NO, concentration{z4z)
12days 1 2.66
2 2.30
3 2.48
4 2.67
5 2.54
21days 6 2.23
7 2.51
8 2.45
9 2.39
10 2.37
29 days 11 2.69
12 2.70
L3 2.47
14 2.85
15 2.53
35 days 16 2.45
17 2.83
18 2.43
19 2.66
20 2.49
Mean 2.523
Max 2.85
Min 2.23
S.D 0.162
Variance 0.064
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HAE 0.2 shd dHow A(3)) WA 4Y
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C =z kJ/20. (3)

o] W 7t AR C7h AF A7 ok
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71% NO, §%7} 0.013ppm<] th7]ell4= of 3
o] F23sledof NO, Zo} 7}5sl, 0.03ppmal
H7)Fe M= 19 ol F&stodof NO, FH&e] 7}
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717k BAstodchrt Abgsted e F7)eke] HEuk ¢
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Table 5. NO, adsorption content of vessel.

(unit © zg)
Emp“;‘it"“e Shrs | 10hrs | 20 hrs | Remark

1 0.362 0.081 0.380
2 0.105 0.145 N.D
3 0.302 0.309 0.215
4 N.D 0.210 0.305
5 0.244 0.321 0.123
Mean 0.203 0.213 0.205
S.D 0.132 0.093 0.134
Variance 0.652 0.435 0.653

N.D : non detected.

451

No, contents( zg )
[9%)
<

—
[91]

15 30 45
No, time-weighted average concentration(ppm - H) )

Fig. 6. NO, adsorption content of vessel.
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D= 0.001858 T [ (M, +M,)/M,M, ]2 (4)
B Po.’$%

4714 My, M, = 247}t NO,, E719) %1%
P = d|7]s}(atm)
012 = NO~F7] &3}l Lennard-Jones
force constant, A
2 = collision integral, -x}4 4=

= o 37)A it 4 PV=nRTel4
P = CRT (5)

7+ "rt.

A G)elM & sl%e] d71F9 NOFE Ce
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(Palmes et al., 1976). %7} Z7lstd £3=C
o7t Zolahd ol FA] XA F oS n]H
Z e Aoz d3x Uri(Reid and Sherwood,
1966).
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