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Air Quality Monitoring in Daejeon City with Long-Term
NO: and SO, Passive Diffusive Samplers
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Long-term passive diffusive samplers(PDS) have been used to measure NO, and SO, concentrations at 21
sampling sites in Dacjeon, Korea during the period of January 2000 - December 2002. The spatial distributions
of annual NO, and SO; concentrations were mapped. Average annual NO; concentration over the sampling peri-
od was 28.5£12.5 ppb, ranging from 1.2 to 81.7 ppb. Average annual SO, concentration over the sampling peri-
od was 7.7+4.8 ppb, ranging from 0.6 to 26.8 ppb. On average, NO; concentration was approximately 5.8%(1.6
ppb) larger in 2002. SO; concentration was decreased by 13%(1.1 ppb) during the sampling period. The season-
al variation of NO; and SO; concentration was observed with a tendency to be higher in fall and winter. NO;
and SO, concentrations measured at different site types(patterns of land use) show significant difference. The ob-
served difference in concentration was associated with difference in emissions of NO; from motor vehicles and

SO, by non-traffic fuel consumption for heating.

Key Words : Passive diffusive sampler, NO,, SO, Air quality monitoring, Spatial distribution

2 H1 M ox i X
o=
Tl
fru

(ko rlr > rlo o

Py

Corresponding Author : Sun-Tae Kim, Department of
Environmental Engineering, Daejeon University, Daejeon
300-716, Korea

Phone: +82-42-280-2534

E-mail: envsys@dju.ac.kr

187

2 obgtEigich), 19909l o)F AKFAYT HF
AR Agoz it 24 B7] $9 S0, FEE A
A Zada AT AduxdgaE ofAE Ee
FEE Yt 4$E Atk $4F4E NOg
SO; A7 sk 20019 o] FRH 3 589
03% ol3tel A4BHS ALIEE FAlsn A,

A7), HEAA NO:% SO.2 T8 giEAQ
Yo dBAS T Y719 e EHS B
A7) e AAEA AA5E AERFEAY
2 20z gred AFEATL TS $4%n
gt A&AFZANL Frusyt A% gy
29 AIZHAQ WalE Hristn AAer =3

—

2ggds =8 o 4+ Yt WL AU
ek Ed PEAT AN 2gEAe B0
A wgs stetar] A4 2439 A 37



X

Q%
2 g we A8 ke Aul 2 FARF)
£29Y. B3 GUE U71egRAY Iy B
L MICEIOE I XA

HRdYe AFH 98 FHeRt ZPAHe
agso] o Axne ARE wm Hristed

SEERI=5

g9 s YrjegEd e AgFer 4T
I EE JfEE passive diffusive sampler(PDS)
o]l £3 =AU LE ZHVE dFed 1xY
o] Weadtx ¢kl ¥AH&HHmolecular diffusion)
& o]&3y] Wi HE % {FFESALXAL
ol Mdu)gl Aol WA gro}-AlF
Ak glo] FBRAT AT AWAHEE 2
dFFMINE AT 5 gk’ PDSE 7
TAH YL HAAA st QPEAH
F7)1 &0 Bg BHsle] Fidd o F
FAd EgHE HE o8 AoR PDSY 7]
7} A&t AREAEEY 255 AG)A =
A7) NR(ARFEEY AFE AR 7t2d 83
o Bt 4, olF A S o8& Aol

g4 el AAZIeE 2HERY $ES P

o 10 O AL A e N afn
20 3o o

%)
[o]
pSs

A

=¥
e &

FE oA B AR HAAN FAld FA-e] 7t
530 A&l gl A9 drieg &
¥ ARE YSsh=d A2 5+ 9 o2lE &
APEe TUY AS 19024 ol F dHHez A
SHRo H2dE g AT PSDE 9
g3ked W714g BUEYse A7 S8 9

o, UNEP(United Nations Environment Program)

AAE 1 B89 AFSL Yok TuYelA o
e W AWed 4 5 G AL A o

48 PDSE NO8t SOz ool HEAFI183E,
9 F, Yol TELEFE So] BaHYR,

2 dFdME =ATEY d71d A% vebet
7l 3t dAFAAE dd ez 2000858 2002
QA7kA 33§k 2 AAel A7) NO: R SOz
PDSE A5 d71d BUEIPE ASHeR &
goiglon, 2+ Exo]&d Y49 NO; R SO
2o Wl FUEE dFE sefste] thr]d e
HgE grhetsih

2. Agay

21 NEAHAHE 2 i
248 AR dANE Yaes x4y
pEst FAAYG, AAAY, FAAY, HA
of 47)9) Aoz FEEk 217 A A

(o]

FAAgE %2 olE wAs YL
Aol A, BIAGY FEADF AELE F

e 32 1R s >
oSl

30, O N,

A

188

AN

3

of ¥ X

Aoz gl AN, FPALY dA 1-2499A %}
349N 34 AW a2 HFAAGLE F
439 AT dAFGA 921G 24 AHE
Baes g &A4AAY AR, ARAFH7Z
2 ANENG T SAAYC #3 FEE Table 13
Fig. 1] YeEhiSiTh

B AFM NO; 2 S0 &4 3HAET A
ge gaer ARHY] B AR AFHY &
Mol prarsln}, 242479 AT AP0 4&
& A7) NO; 2 SO; PDSE AH&sl e 371 NO;
2 50, 274 9% PDS(Tosen Technology, Japan)
= = 8 (badge-type) . B w7 FojA F& 4

-

Fe HAagsr) 948 254 WEEHApolyfreon)
3 NO, 2 SO AdAdog E4% F 3= &5

AE PDS & uiRe] AAste AEd] 3
NO; 2 SO7F E5HE F2F 7Hth PDSY 2
71% A7 30 mm, ¥°] 15 mm= 1 7HuY o
27 Adsi. AsA4AE PDSE % 2m ¥old
dxstgon AFAA 7iF 9FE BA o
AEH A7E AERFR dte 304 T
g AsAAY g5d F £A8 PDSe
Yp i ¥ 24 A7A JgLdd’l) ZaEds A
2o ¥4 9 &48 T

2.2. Passive diffusive sampler®] &z % 244
AZY AFo] 2AY 5 9= 2923 AAE

— S gEE

> 41
>

A

=
=
=

# PDS 2 BE& 2eHAH7% 2E7E o83t
of 383 AAstd Azsgen, 2H9EH AH

98 ALeE B4 AR EC filter paper, Advantec)
2 &9AH T AZI60 C)olA &A AXAA
2AYgE B#std QPEARY HES %A
F5axe] FFA 70 uLE FEF F FA
PDSE zHstgth AMgd 59L& SO PDS
A% 5%(w/v) sodium bicarbonate® %ol NO.
PDS %9+ 10%(v/v) triethanolamined AH&3}
At 449 PDSE AEAH A7A Fgag &
Ao Yol BEI F g BAFHUTH

7] FAA AgAQF 77t 09 TIEeR
sgon ANgAHs Bd F FAY PDSAA
A8 AW fadel &7 ¥ 5 ml9y F&
Ya o 60°CY &AM ZFFAHTI(40 kHz,
1500W)E o] &3t 308 &390 A48 F
Z9Le S0, PDS9 7% 5%(v/v) hydrogen per-
oxide£ ol NO; PDSY 7 ¢+& &l 5
% 22998 syringe filter(MFS-13, Advantec)&
o] 43l B£EL g F ojeaRuEIHY
(Dionex-120, USA)E ol-&3lo] &8t AA%
Bz Table 2] UJehlgich & Aol A&

ELERG, e

S e

3
Cl
=X
=



7] NO2

al

2 SO, Passive Diffusive Sampler(PDS)E ©]-£3 i di7]d ZUEH

Table 1. Regional characteristics of the sampling sites in Daejeon

Sampling site (code) Monitoring period n Distance® (m) | Altitude® (m)
Euen-dong (R-1) 00.1-02.12 34 10 20
Yongun-dong (R-2) 00.1-02.12 32 10 10
Panam-dong (R-3) 02.1-02.12 10 10 2
Residential Noeun-dong (R-4) 02.1-02.12 10 10 2
area Jeongrim-dong (R-5) 02.1-02.12 10 10 5
Wa-dong (R-6) 02.1-02.12 6 2 2
Songchon-dong (R-7) 02.1-02.12 6 2 2
Kwanjeu-dong (R-8) 02.1-02.12 12 2 2
Enheng-dong (B-1) 00.1-02.12 31 2 2
Oryu-dong (B-2) 00.1-02.12 34 10 18
Jeungri-dong (B-3) 00.1-02.12 34 2 2
Business district Soukhong-dong (B-4) 00.1-02.12 32 5 6
Dunsan-dong (B-5) 00.1-02.12 35 5 6
Bongmyung-dong (B-6) 00.1-02.12 29 5 2
Yongmun-dong (B-7) 01.9-02.12 11 5 2
Jeungchon-dong (B-8) 02.1-02.12 11 2 2
. Daehwa-dong (I-1) 00.1-02.12 33 5 18
I“da‘fet;al Moksang-dong (I-2) 00.1-02.12 33 2 2
Munpyung-dong (I-3) 00.1-02.12 M4 2 2
Green Dukmyung-dong (G-1) 00.1-02.12 32 - 2
zone Mt Kyeryong (G-2) 02.1-02.12 10 - 2

*The distance from a main road.
"The distance from surface to the sampling point(height).
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Fig. 1. Location of sampling sites for the measurement of NO: and SO» in Daejeon.
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Fig. 2. Spatial distribution of NOz concentration(ppb) between January 2000 and December 2002 in Daejeon.

Table 2. Analytical conditions of ion chromatograph

Model Dionex 120, USA

Column Ion Pac AS-14

Eluent 35mM NaCOs + 1.0mM NaHCOs

Flow rate 1.2 mL/min

Suppressor Anion self regeneration
suppressor(ASRS)

Detector Conductivity

Loop pressure 1600 psi

Background condition| 20.0-uS
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Fig. 3. Variation of average NO: concentrations meas-
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191

WHO)7} A% Air Quality Guideline for Europe
JAE AWTF NOFES 20-25 ppb(40-50 pg/m’)
2 FAGEE Adstn Yo B AFoA zA}
H gAdA dEF FEE AAERA7|FAA Aordt
EERTY % 5pph AE B2 o7 eyt
Fig. 309 AZE H3sE ¥3E 29, e
(333 ppb)# AE(328 ppb)oll F=IF A FALH
qom oE(206 ppb)ol 7MY & w7l Vel
o A5G ALY Add wE FrWIE dolr
7] 939 NO; A& HoFvEE N T
Ui gh{winter/summer ratio)& A4 23, B
© 1.07-3.062 vElyden Ha2 1752 vehdt)
Ao X ZALE NO; A¢ HasE/olE Hisx
o w7t 148% 2 121"= Jeht B apdnag
7 G H|(ratio)® YECH, RAXGHTE
TAYFAGM o 10% AL =2 ¥E Yehig
oh vt A$ 7-8¥9 HAFA o o AA

A 5qoz A¥E PE 540 ta

ot (E o

o

3
=
3

A T

o8 AZHE.

dutd o2 gleAloA NOy
A Aols}
). NO; Hj
AE2pel ot
AsHA gom,
Wale 7437
deposition)
EA A=

TE

#ake 7]
WEEE WE SOl o8 yE
9 Al Hy, diyr e

gs!
2 o

s
=4
HEz AdH

E5tzol ol o)
Qojupx 8] o
e DI
23shg 3}

&

NO.¢} ¥H8-8te HNOsE BAFozZH
2 ZaNg § Qo

Fig. 3(0)9 EX°]&E4¥ NO; ¥
A A o] 339+15 pphE 7Y =
Wi glom F4299(30.3+1.9 ppb) =
(20919 ppb) > =X AY(11.6+15 ppb) 2
Uelgth 5 A9E 7o & Ao 99
T FEnE AMs Bu Addxge] 29, FHA A
o] 26 ¥ FAA Y] 188 Ueh} z Exol4d
NOys=ol e #AE 4 & vk dhA A NOx#=
S B Ao 2A47)17H2000-2002d) Hd 21,042
oy 11 F ERo|FOHd wiEHE HT 11,774
o2 AA NOxul&EHe < 56%E AA|stn 9

I

ot oit o



Fig. 4. Spatial distribution of SO; concentration(ppb) between January 2000 and December 2002 in Dagjeon.
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