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A Study on the Volatilization of Particulate Nitrate (NOs")
During Fine Particle (PM.s) Measurement

ZF i

2PR2A%ANG 84

(=] o%*'olﬂgl)
“—l._

dst, AT B A

&
2002\ 19 119 A4, 20024 6¥ 20 | &)

Byung-Wook Kang* and Hak Sung Lee"
Dept. of Environmental Industry, Chongju National College of Science and Technology
YDept. of Environmental Science, Seowon University

(Received 11 January 2002, accepted 20 June 2002)

Abstract

Fine particles (d,< 2.5 um) were measured using an annular denuder system (ADS) in Chongju. The data set was
collected on fifty~eight different days with a 24-hr sampling period from October 27, 1995 through August 25,
1996. Particulate nitrate in the ADS was also measured on teflon and nylon filters in series behind denuders to
collect HNOs, HNO,, SO, and NH;. From this study, the mean concentration of particulate nitrate of PMy s in the
ADS were seen with the following order: winter (5.05)> fall (4.36) > spring (3.92) > summer (1.10 pg/m®). Nitrate
losses, which calculated from the ratio of nylon filter nitrate to the sum of teflon and nylon filter nitrates, varied in
the following manner : summer (72.2%) > spring (42.6%) > fall (23.5%) > winter (0.4%). Especially, gaseous nitric
acid was dominant at temperature higher than 8°C while particulate nitrate was major species in total nitrate below

that temperature. This indicates the particulate nitrate loss is strongly correlated rather with ambient temperature.
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Total nitrate = Teflon filter nitrate+ Nylon filter nitrate
1

Nitrate loss = (Nylon filter nitrate/Total nitrate) X 100
)

Hzz 9 Jde XA A" F A
o HPFE T 3.63ugmiclr] ARFRozE AL
(5.05 pg/m®) > 7}-& (4.36 ug/m?) > & (3.92 pg/m’) >
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(1999)e] LA Al A el A &A1 A7 AArG9
HFE 57} 7.7 ug/mie)g 31, Chow et al. (1994b)e]
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Table 1. Seasonal variations of nitrate loss on teflon

filter.
Concentration (Lg/m?)
Category Season NP
Average SD* Range

Fall 339 335 048~1190 15

Teflon filter Winter 499 354 150~13.69 15
nitrate Spring 222 120 083~492 15
Summer 032 036 0.00~1.13 13

Fall 097 116 0.00~4.01 15

Nylon filter Winter 006 023 0.00~090 15
nitrate Spring 169 101 059~4.15 15
Summer 0.77 050 0.15~1.51 13

Fall 436 409 096~1591 15

Total nitrate® Winter 505 370 150~1459 15
Spring 392 164 209~754 15

Summer .10 0.78 0.21~248 13

Fall 235 262 0.0~72.1 15

Winter 0.4 1.5 0.0~6.1 15

; d

Nitrate loss™(%) g e 426 161 20.6~832 15
Summer 722 15.0 18.9~100.0 13

Fall 10.6 45 14~163 15

Temperature Winter  -24 43 -95~8.1 15
0 Spring 12.1 4.8 40~20.0 15
Summer 27.7 1.6 240~302 13

Fall 62.9 7.7 459~748 15

Relative Winter 647 114 448~915 15
humidity (%) Spring 545 124 375~81.1 15
Summer 70.1 63 545~803 13

# Standard deviations

® Number of samples

¢ Total nitrate = Teflon filter nitrate +Nylon filter nitrate

9 Nitrate loss = (Nylon filter nitrate / Total nitrate) X 100 (%)

A vebde 3 FA sxol Hdt H=E 435
AeAA o] YdE oJF3A|e] AHFHH wjE
AArY £AEL HF 34%F Byoem o] Tsai
and Perng (1998) ¢} =jutel| A &3 21% HANE &
Al g0 B]3led =9r o™, Brook and Dann (1999)0°}
A Zjol A AFe A EAT 10~50% HALE &4
EHE FAMEE o F oo £AFY] AAHES
& (72.2%) > B-(42.6%) > 7}& (23.5%) > A %
(04%)9] &AM 2 el (& 1). o] 2377 3
ARE Hi2ert S5 27.7°0)> 5 (12.1°0)> 7
(10.6°C)> A2 (—24°C)2] &M= vept AAHE
AAY &4 =Agfe] AFRE) AR AL
o 4= qlew 99} 7 AP AA
=} AT FAV YT HAFE
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Fig. 1. Comparison of teflon filter nitrate and total parti-
culate nitrate (sum of teflon and nylon filter nit-

rates).
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Fig. 2. Comparison of teflon filter nitrate and total particulate nitrate (sum of teflon and nylon filter nitrates) for

summer and winter.
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Table 2. Comparison of PM.s particulate nitrate collect-
ed by dichotomous and ADS.

Sampler Fall Winter Spring Summer Average

Dichotomous
295 466 2.03 0.73 2.59
(ug/m?)

ADS (ug/m3) 436  5.05 3.65 1.10 3.54
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40
©
! 3¢ .* : . :.. g .
é ®
S 20
Q
Q
£
2 10
O ]
0 1 2

Nylon filter nitrate{ttg/m?3)

da FHelA vlAA 2ol AgET gde
Dichotomous samplerE o]-g3le] FAjell A5 =
Aty Atz wlwsle el 4o} Dichotomous
sampler= T%v] &£A7[9: E¥] HZE 37
e AMgEt UM YRS =E A ] Wil
AAry ol gk AMAQ vnARE AT
% 9ok

2 29 A] Dichotomous sampler®} ©]iv] =32 7]
2 o238 BF =t 77} 2599} 354 pg/mio s
oo 2&713 2438 AAFS =7} Dichotomous
sampler2 ZA 3 =R} oF 1ugm? 7 el
o, Dichotomous sampler®} ©l¥t] &A% w710
ARE =T Z2 FAE 2o AHE
Dichotomous sampler2} ©]yv] &3 3] A}o]2] A
H pmabel: HE>E>IME> AL woz
A Jeife] HZE At AR E4E
o $£M% YA ARE nYozA Hze
Aol LS Aol A FE A
o=z oo

2% 3ot Hze oAl HiEel ue
@AM AHH A sEet Ex9k0 #AE
SFebuz] Astel 487 Agel Wsted Lehig
o}

29 34w sk 2ol ofFe 2HAID 3
A7 v 24~302°C= 1474] Alzolj A AAkS
o el Yehtn UeE ¢ 4 AWL AE =
A7 & A %Ef -102~17.7°C=2 96\ 2
9 13 Az 257F 177°CR 349 o 139
73Sl gt AAG FUEAle] WA o] el

.4

Winter

)

Temperature(C
&

Nylon filter nitrate(g/m®)

Fig. 3. Relationship between nitrate loss and temperature for summer and winter.
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