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Concentration Characteristics of Acidic Air Pollutants
in the Summer and Winter Seasons
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1. M &

AHeAdEAT AU PMs)e A L AeiAd Be o JFe na Yok £33 uAYA}
aAgiAte FHE SO, NOs, NHy, 9484(EC), #71842(00)e 87 A5 24 2 N3
ol A JFE wXe Aoz <Az UtHPope et al, 1995; Reichhardt, 1995; Chow et al.,
1993; Conner et al., 1991; Spengler et al, 1990). WAIYdA = A4xzAHdA FH WESHAY di7] Fo
A&, Bl B9 §3%, stzcdAM dREe B Fo] o ol YAd EFE AAEH
(Seinfeld, 1986). HNOs¢} HNO= #3l8 Wtgd] Fa3 oL d0, HNO: ¥dA 23
nitrosamines?] ATEHEZ <A ¢dcH(Kitto and Harrison, 1992; Febo and Perrino, 1991). @A), %
T e PMpoll dsixe #7371 Fes ASFAAY, ulFodMe 197388 F9 299 AZE A3
o PMgsol Wi di7184 71528 Add Agsta gle. doz 3 ystx PMgsol dg 71&& &
o] FRARE HEsol slez vlAYat o el n, MAHY d3rt dascn syt

TA A e g7l d el dig AZAAE £Y}r] Hede drILEEA A 8Egy 545
Adel o8 wx sEgxAd A7t gesidn AZ4d. gy B APy AYLdEA
Azt A AEHR ALHY Fx WIE nFstnz .

2. Yy

B d3e g%y &7 (annular denuder system)E Z}A 3, AL MEAA AZUdAN
JEH(197d 798 269¥ ~ 1997d 9¥ 1Y) ALHE(1997d 1€ 39 ~ 19973 29 7)ol HAFA
2, AFMEe AFAUA e FFASAa AEF(1995d 7Y€ 27¢ ~ 19973 8¥ 27 A&
H(199%6d 1€ 69 ~ 19969 2€ 13Y)ell HAISAT 281, HIZoE AF gAY FUd @
TuPdigtae s FA N 3 (1999d 7€ 269 ~ 19999 9¥ 49)3 A-LH(1999¢ 1¥ 5¢ ~ 1999
d 249 11l AA8HY. g¥HE&A7E 25 im cut-diameterE 713 cycloned 3§ 7125
giru g ol &3sted WA ¥HI, st2dEE Eed vAdRE 93¢ ZRHE FA ol oy
24719 B4, 3, £44y 2 2AHEAREL o =F 59 AAM3] 71&83 M Lee and Kang, 2000;
Lee et al, 1999, 1997, 1993; olstA = 71W S, 2000, 1996; W& &, 1997).

3.4 X 2@

Mg, 74 FEAFAA dre FAH7E ol&3d Y AHLIEAF v AdA S AF FF
FEE E 1o JeEidD. R 1ol g9, Mg, AFS FUAAAA HNO:Sl FTFSEE 53]
AEZBET A4 FAHANUD. ol #L& UL NO& 2L 7tade AFEZY F3e 2AEo 9
of ojFH HNOs9 F=7} ol vehtx, &4 (D3 2 NH;-HNO;-NHANOz¢} By zzel o3
o 227t 2o Jt2do 2 o]F3ld HNOs s =7l oA e Aoz 448 £ gt

NHyg + HNOjg < NH{NO3 (1)

HNOzE #tE Faj2lo] ofste] 2x7F @& o ¥& F=& vehiz, el @2 =& A4
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2 B ustgcH(Kitto and Harrison, 1992). EE X Y9 HNO:9 =t ALY ¥zl 453RG
A EAHAT. SO0 BT A¢EH TEV 9FFEY A FFHAAEY, ol ALHY A=
ALg Zote] e F#=E AlgdEc di71F59 NHs: #7849 39 vg 53 22 85Iy
71%e ¥x FoA F2 WEHY I A7 dstd, ¥vFgAY] FS$ NH:9 s/ d7d=y
25 53 gdddz 319 HSuh et al, 1994). Fraser® Cass (1998)& ZviAXE AF3 AEA
oA NHz7b wi&H &, ol EEAXYAM wE&=se NHze Fd wiEdez 2 4 gl Rudy
. 9E3 NIBsEE AS3RY ¥4 SAHAT. NHssEe 29 #do It Aoz YeYE
b, ol NH; #Ml&%<S %7} Fod S74ee RS RoFa ot a2 w32 (1)¢] HNO; %
AP 2=t 208 N2FoE o]F3Y N =7t BolAle RALE AlsdrTh

Mg, BFG HLAYGY PMest ALEY FE7F AEBY g4 SHHUJTH, ol SO F¢AHHE
AgAe ABALE 7o ©mE AFRZ A2ETY SO A S JEHY YNHo T & FEE
Hold, B AT SO Fr: duty oz ALde Frrt A EAHAL. olg e A
£ Agd Bt wgo] dstad ALAY SOL FEV #un AAHA gtk gustd, SO
o AFEAD S0:8 Bl BAM SOL Y FE t2EE, [SOLVISO: + SO v &g NAx #
@atejor @k E 19 AF] g, o] vl gol qF gtol AFHel AgAFRY A YN o9&
A9 S0 BEE F3ehilge ARz HHT F k. NOs$ NHY ZA$de A3 =71 9
E3du g2, o9 & Ade w4 (D3 o] NH;-HNO;-NHNOsS] Bz 93t 25
7b gow YAPoE olEsto] NOy st NHi 9 ¥/ Bolxle RAo2 A8dt. NH9 NHS 9 %
=H3lE AFE7) A5t FUAEUoHNHyy + NHi'w)ell the NHso] ¥ &2 ofEHo] ALAET &
3, NHy9 Aol Aol dFHBt Fol NHs: d&3d, NH & AL s=rt Fold
< ¢ F ATk ol WA sha-gAre A¥s ARE dF¥g & F JAG

Table 1. Average concentration of each site (xg/m?)

Sampling site Seoul Chongju Chongju Chongwon
Sampling time Su.mmer of 1997 Su‘mmer of 1995 Su.mmer of 1999 Su.mmer of 1999
Winter of 1997 Winter of 1996 Winter of 1999 Winter of 1999
Summer 2.34 0.90 0.39 0.51
HNO3 -
Winter 0.62 0.18 0.22 0.27
Summer 452 127 2.74 2.87
HNC. Winter 7.30 395 5.86 448
Summer 7.32 10.9 212 1.40
S0z Winter 259 318 199 119
Summer 7.61 482 4.78 4.61
NHs Winter 0.66 1.29 1.76 0.48
Summer 38.6 215 219 21.3
PMes | Winter 816 4.2 480 442
2 Summer 8.3 5.24 2.95 312
S0 Winter 114 581 6.04 705
_ Summer 343 1.22 1.08 1.09
NOs Winter 8.85 505 5.76 658
. Summer 2.94 1.64 1.13 1.44
NH, Winter 6.52 320 368 39

Proceeding of 3tth Meeting of KOSAE {(2000) - 128



#ags

A, oA, A (1997) AFAY A4 724 2R vAdAe Ad ¥F 54, @xur1nAdg
3] %], 13(5), 333-343.

olgty, ZHWS (2000) WlAYA(PMzs)ol TEE BA2FE AE 54, U@ ETEIA, 16(2),
103-111.

oA, WS (199%6) HFHEAHIE o4 dFH FFA9 AHLGEH FHY &4, 35 ol
71 B A3 A, 12(4), 441-448,

Chow, J.C., J.G. Watson, L.C. Prtchett, W.R. pierson, C.A. Frazier, and R.G. Purcell (1993)
The DRI thermal/optical reflectance carbon analysis system: description, evaluation and
applications in U.S. air quality studies, Atmos. Environ., 27A(8), 1185-1201.

Conner, W.D., RL. Bennett, W.S. Weathers and W.E. Wilson (1991) Particulate characteristics and
visual effects of the atmosphere at Research Trangle Park, J. Air Waste
Manage. Assoc., 41(2), 154-160.

Febo, A. and C. Perrino (1991) Prediction and experimental evidence for high air concentration of
nitrous acid in indoor environments, Environ. Sci. Technol,, 25A, 1055-1061.

Fraser, M.P. and G.R. Cass (1998) Detection of excess ammonia emissions from in-use vehicles and
the implications for fine particles control, Environ. Sci. Technol., 32, 1053-1057.

Kitto, AN. and RM. Harrison (1992) Nitrous and nitric acid measurements at sites in south-east
England, Atmos. Environ., 26(A), 235-241.

Lee, HS., and B-W Kang (2000) Chemical characteristics of principal PMas species in Chongju,
South Korea, Atmos. Environ., 34 (in press).

Lee, HS., C-M Kang, B-W Kang and H-K Kim (1999) Seasonal variations of acidic air pollutants
in Seoul, South Korea, Atmos. Environ., 33, 3143-3152.

Lee, HS., B-W Kang, J-P Cheong and SXK. Lee (1997) Relationships between indoor and
outdoor air quality during the summer season in Korea, Atmos. Environ., 31(11),
1689-1693.

Lee, HS., R.A. Wadden and P.A. Scheff (1993) Measurement and evaluation of acid air pollutants in
Chicago using an annular denuder system, Atmos. Environ., 27A(4), 543-553.

Pope, C. AL, D.V. Bates and M.E. Raizenne (1995) Health effects of particulate air pollution: Time
for reassessment?, Environ. Health Perspect., 103(5), 472-480.

Reichhardt, T. (1995) Weighing the health risks of airborne particulates, Environ. Sci. Technol.,
29(8), 360A-364A.

Seinfeld, JH. (1986) Atmospheric chemistry and physics of air pollution, Wiley Interscience, New
York, NY.

Spengler, J.D., M. Brauer and P. Koutrakis (1990) Acid air and health, Environ. Sci. Technol., 24(7),
946-956.

Suh, HH, G.A. Allen, B. Aurian-B, P. Koutrakis, and R. Burton (1994) Field method comparison for
the characterization of acid aerosols and gases, Atmos. Environ., 28(18), 2981-2989.

- 129 2000 SAUZIVIRY FARGSUY =8



