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Abstract

The purpose of this study is to understand the impact that temperature and relative humidity have on the volatili-
zation loss of particulate nitrate (NO;™) from Teflon filters during measurements of ambient fine particles (PM,5).
Fine particles (d,<2.5 ym) were measured using an annular denuder system (ADS) at four representive areas in
Seoul. The measurements were made during 28 different days at 24-hr sampling intervals from February 14 to Octo-
ber 15, 1997. In this study, nitrate losses, calculated by the ratio of nitrate on the nylon filter to their sum in both
Teflon and nylon filters, varied seasonally in the following order: summer (45.5%) > spring (23.8%) > fall (20.6%)
> winter (19.7%). The results showed strong correlations with temperature, but we did not observe any significant
effects of relative humidity. However, we observed that both temperature and relative humidity influenced the

ambient gas/particle nitrate ratio in a different case study using a denuder.
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Fig. 1. Location of sampling sites.
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Table 1. Analytical condition of ion chromatograph.
IC (DX-500, Dionex)

Column

Anion
fonpac AS4A 4 mm

1.8 mM Sodium Carbonate-+

Eluent solution 1.7 mM Sodium Bicarbonate

Flow rate 2.0mL/min
Detector CD 20 (Conductivity Detector)
Suppressor ASRS-14mm P/N 043189
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25L/min®} §Fow Te Azsigt
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DX-500)2 A3l o # HNOz¢} NO; & 4
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NO;™ =7} 100%¢] 77k 3588 vepis 3l
o} (Babich et al., 2000).
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Total nitrate=Teflon filter nitrate
+Nylon filter nitrate (1)
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Table 2. Seasonal variations of nitrate concentrations

between filter types, nitrate loss, and meteorolo-
gical parameters.

Category Season Ave. SD* Min. Max. NP

Ni Spring 073 074 004 328 28

( “/rjgi Summer 0.18 0.6 003 074 24

Ke/m - Fall 062 045 017 158 26
Teflon filter) .

Winter 1.90 126 002 446 15

Spring 021 009 0.00 033 28

(ﬁg/r:;’i Summer 015 013 005 058 24
Nylon filery  Fl 0.7 026 000 121 26

Winter 047 024 000 075 15

Spring 085 076 010 335 28
Total nitrate  Summer  0.33 028 0.09 132 24
(ug/m’)y Fall 0.80 0.61 017 237 26
Winter 237 141 002 508 15

Spring 23.8 20.1 0.00 643 28

Nitrate loss Summer 455 151 309 894 24
(%) Fall 206 132 000 511 26
Winter 19.7 121 000 39.1 15

Spring .21 088 008 357 28

HNO; (g) Summer 0.64 0.41 0.06 141 24

(ug/m*) Fail 145 097 041 295 26

Winter 3.73 149 144 694 IS5

Spring 16.1 1.3 14.0 17.7 28

Temperature Summer 27.6 04 271 283 24

°C) Fall 13.7 1.6 1.4 167 26

Winter 1.2 32 =37 43 15

Spring 070 024 023 094 28

oolar  Summer 084 011 060 091 24

(MJ/m?h) Fa.ll 0.53 005 047 060 26

Winter 042 0.11 027 056 15

] Spring  63.1 43 571 677 28

Relative g\ rer 609 50 550 684 24
humidity

(%) Fall 54.6 9.1 425 650 26

Winter 540 88 470 693 15

Standard deviation

*Number of samples

‘Total nitrate=Teflon filter nitrate+Nylon filter nitrate
“Nitrate loss=(Nylon filter nitrate/Total nitrate) x 100 (%)

Nitrate loss (%)=(Nylon filter nitrate/
Total nitrate) X 100 (2)
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5r e Table 3. Spatial variations of nitrate concentrations on
PR filters and nitrate loss.
r'd
= 4 Category Season Ave. SD* Min. Max. NP
E ) Munrae-dong 070 0.84 0.02 3.65 21
g 3r (M/rr‘]‘:f. Gwanghwamun  0.61 061 003 229 24
£ el ey Jamsi 070 076 004 302 21
& 5 y=0.8485x ~0.0526 Ssangmun-dong 0.94 1.19 0.04 446 25
= r=0.98
g Ni Munrae-dong 022 023 0.00 078 21
5 (lgms.  Gwanghwamun 025028 000 121 24
Nl“g y Jamsil 0.17 017 000 0.73 21
ylon filter)
Ssangmun-dong  0.15 0.18 0.00 0.63 25
0 1 i 4 . A :
0 1 2 3 4 S 6 Munrae-dong 092 1.02 0.02 437 21

Total nitrate (g/m”)

Fig. 2. Cross correlation between total nitrate and parti-
culate nitrate.
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85 pg/m®) > 71-2-(0.80 pg/m®y > o 2 (0.33 pg/m?)
1,].5].\4-1;]. 7;}%94 i zlA].od o} x:}_\i‘—_ zﬂ;d
13 w9 Tshon, 52 &, 7hee) vlE] W
=g Btk HEE dEAM FuE F dE
%Eﬂi AHE é*iuﬁ A€(0.47 pg/m*) > #(0.21
ug/m*)y > 718 (0.17 pg/m*) > o 2-(0.15 pg/m?) o 2
A E A A2 AR A Bynh FFA
Aol A HAdE EMT FHSH oA
(2002)2] ATFeIM= & HAMES H27F A&l 7}
A 2 A ool 71 ¥ 3 3 7hEo] v

ofy W

o

(

2 1o do
r-1>

o

Gwanghwamun 086 0.80 0.13 270 24
Jamsil 0.87 0.88 0.14 348 21
Ssangmun-dong 1.08 1.32 0.09 509 25

Total nitrate
(ug/m*)*

Munrae-dong 243 19.1 00 643 21

Nitrate loss?  Gwanghwamun  28.6 201.3 0.0 894 24
(%) Jamsil 194 1777 00 759 2i
Ssangmun-dong 134 164 00 527 25

Munrae-dong 147 150 008 694 2]
HNO;(g)  Gwanghwamun 1.35 1.20 0.06 4.51 24
(Hg/m®)  Jamsil 138 112 011 422 2§

Ssangmun-dong 192 1.51 030 560 25

Standard deviation

*Number of samples

“Total nitrate=Teflon filter nitrate+Nylon filter nitrate
INitrate loss=(Nylon filter nitrate/Total nitrate} X 100 (%)

FEE 2ok 28y M2A99] & ke 489
2 A FEE AFAGY F(1.10~4.36 pg/m’)
B o},

JAkgd E%H‘A:J‘é%% o] & (45.5%) > $-(23.8%) >
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’g*& FEs} g2 ﬂlz* 73eel b
E}‘ﬁv}. = A yxrt 7P B Agel b
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Fig. 3. Relationship between temperature and nitrate loss.
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