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Abstract

The analysis of Pb in both PM, 5 and PM,, fraction of aerosols was made consecutively for every spring season
during four year period of 2001 through 2004. To diagnose the impact of the Asian Dust (AD) on metal
concentration levels, we compared our Pb measurement data after dividing the whole data sets into AD and NAD
period. The results of our analysis indicated that the concentrations of coarse particles increased significantly during
the AD period, whereas an increase in the fine counterpart was of moderate degree. However, when Pb concen-
trations between AD and NAD were compared, the patterns were quite different. From all particle fractions, the Pb
concentrations of NAD were slightly or moderately higher than those of AD. The overall results of our study suggest
that an increase in particle concentrations during the AD period can cause a rather slight reduction in Pb
concentration levels; this can be explained by the dilution effect associated with the increase of Pb—depleted coarse
particles.

Key words : Lead (Pb), PM, 5, PM,,, Coarse particle, Fine particle, Asian dust

Fotrol X 9L ok 7] AEAEE wjEd

L d4 e Aoz 37T 3l Zhang and
Arimoto, 2000; Carmichael et al., 1997). £ HEAS

A+ Dxs} o] swlFe] FAZ Fvkz A, o gt wizdo ] JIEE AT w, o] A

+ Comosponding author Aq2 olm ¥u|, I A A7 3 H
Tel : +82-(0)2-3277-2832, E-mail : khkim@sejong.ac.kr A8l Aol o) 23wt} 7]Ee Al v A7

J. KOSAE Vol. 20, No. 6(2004)



834 YW AR - oAE - HFW -

o
oo
ot

AHEL FolrAlol A7HE FolMe F4T I3
7b A F<l FFo| MY F 4L st Uk
AMAE FelAlA F3 9lvbMcKendry et al., 2001;
Perry et al., 1999). 12 vlw3d @€ A7} A=
9 50,9 2 038R A4H h27]d=E 1)
@3hg, Fotrlol AHe BEG AAFME HAF
4 gleh 199046 FobAlole] WlEFEE 2,900 B
Eoed $% v 4T FuALe METE
Q) 510095 Blaf WA AL 43¢ HgTHKawo
and Akimoto, 1992). 13 A%}, 2010 ofA]e} =] 2]
ddAE 7,500 B pEos Fu|x] 9 55007
ES 29% Aoz AAE T g o} Bhatti ef al.,
1992).

dutdoz ARSI} o]Felzl HREe Ao}
Zo| 3hkxe] o fFAE AA A WM& I
F2at 72 o3 951e el FAl &
kAl dg3t ve} zel, FHUHES HAEFE wwl
A Mo MAPT ¢ QBALS A £F o]4A]
7171 2o, A&A el A wjEd ez JIF
& 223} 3 ¢)o}H(Chun et al., 2001; Lin, 2001; Chung
and Youn, 1996; Kai et al., 1988). ¢0]¢} 72 AL
AAz B e don $Ae Wz, o4 WA
5ol AFA, ddx oz WSt FA7|Zel B
B AFEEe] Abshs o8] JHA] ZRAA el BA
Hel T2 &3l Aoz A d=A e Kim
et al., 2002, 2003, 2004; Kim and Kim, 2003). wa}A
ajel Aol ARH ez ofel A fol HEE)
FEEA Ju @ 3 vAE 7HE Hep 7

= Ae 229 el A
W

2 rlo
rle
[\
S
=

®q 2E) ohd sl AEA
o2 s $A717 3,4,590) R A

1 FEAL sEREE AT AT
2 g FoAx= 2001, 2002, 2003, 2004'32) 4137}l
X #u3 FHARS] y=EE A8E =2 8
F349] TR ojugh g

& w2 she AYsbl BAss,

2. AF iy
AAY B4 F ol5¥ A FIHAREY A
FAr Mg 25 93 FAF FAES

R DA A 420 A 6%

Az E W 63 ZE JAT SAlAM o] R
o} (W 5F AFelglont, 20036 63 HER
53, ATHAAA G AERSaE §For oF
ol T, AET} &L F7AY, FEHol= AdA
o] A et Fa Hiell F FR2 =271 o
L Az AT A=l o] AFERFLe F=2
AHEEE AR odeF 2 oY s A wEd
9] oJ el dA $F xZF Y+

Ag A= 2001928 2004970 whd 24 3
Dol 597kA ] BH 7|7 et AR A
A AH 2 EME St B A7l Al
89 A PM,s8t PM, A &E 224 1mhe]
%oz o4 104 AFE 4T A4 ANE A
Alstge). AlgfFel AH-E "ElE vlay F49
B4Eo| A, g FE S 0] 99.95 %= LAl 0.5um
pore size H|EE LEIE AMESHT Aladid A%
of He]E dAAele] WellA] 48A1%F o]} kst
F&, AR A5 AFE AAT F, X6 AHE
AR BAT FFE AEEE TA #A43H-

dej2Zo A Ft 7el F4 Bl AT
BAS EPA Method 3051A¢] Hbfel wle} o]z =
s} 23 A2] (CEM microwave digestion system,
Model MARS-5)5 ARg-3te] Abgelog &2 Al
o Alart AHE dElE HEE 4714 Y A
At 9mLe} 2 FAE 3mLE 713t F wlo] =2 3]
E 2Absle] 108 B¢k 28 175°CR &ua, o
Al o] LA 5B $AAA F ISEL AEE
23 5gc) vtol 22y FiE AR L4 IE
(Whatman, 0.45 um PVDF syringe filter)S ©])-8-3}o]
FL4EAS AE F ¥z S0ml7t H=F =
42 23T o] 44E ML Alug AME)

VEE A A SEARE WE g
ICP-AES (ThermolJarrellAsh, Model IRIS-DUO) ¥
oz FAFTL ICP-AESY] BA4-2 BMYALE
Qe Feol U ol E FOE W AEE
(Al Fe, Ca, Na, K, Mg, $)3 =7} % H%s A
25 (Ti, Mn, Ba, Sr, Zn, V, Cr, Pb, Cu, Ni, Co, Mo,
Chz ¥ AAYeh e HRHez vy A
B9 Radial Plasma Torch®, A= AREEL
Axial Plasma Torch¥] © 2 2A{5}9] 37, Simultaneous
Mode& o]&3lct oleidt AJARE A4d 7S,
WA HAERAE ~500ng £F02, AA F7)



22 el s Al 2
Ao H8d 74, oF 20ngm st B4
uhye] QA/QCE CRMe B4 2 e} 7Alzte]
@AEA B2 B4 grslgloh 18w 779 HE
A E AgE B3l AR Kim er al. (2003)
oA A A AR w) Qo

-

x

3. d= k-,

3.1 A7 Zaael iz o7

2 7S 2001, 2002, 2003, 2004d9) 44 7)7}
St 3,4,599 B4 Fate] wd&Hoes PM,,,
PM A &5 A3 EA38II. o] 7|13 5t 2442
3712 ANY BANRE FEHE T2 BA
Solch 2 QAFIAE oF $AET Fola PR
& FAo= Ak wEAL 7740 e Tepdt
BN v msh, A Aol PHLY FEE
2o Ju & RS AR SHoich
BPAte}l w|Spabe] R A CA A AEE AEA]
9] Py Amziel 7 Bt

I8 lele 4d 59 #ET AAE =d=, 24
A3 ol AR R GAEY =5 4|
3Pt o2t vlaze] o7 714 oJu|E Ro3)7]
A8, 2E 3030 5= W3] PM, ;5 PM,9
T8 o), vl (fine = PM, ), &) (coarse = PM, -
PM;5), PM 9] 4oz 3583 F wlai s
o I3 1 el 39999 5Bl st A= 3
A& ©es] vlastdn. 122 38 26 niAg
) o§ el Z3tsle], 3FAF(Asian Dust: AD)&} H)3}
A} 717} Non-Asian Dust: NAD)& 723 & u| w3}
Sk o197 A2shE PMe] BEARE was)
, 2003334 2004 2ol PIM9 g F=rt
ool vjs] A eptth dubd oz 3abe) why
o] 2 EA9] Fxuisle] v WIZtslA 24
He A& ke gert 9id) ey ojejst Ak
2 20015 2002me) BAY WE Foh %
A et | ubel, 20033} 20049 2= 18
g =} =sh "AEA dejal gake] ggks
ol Az W3 Zleg walth £ d3sle] 4
Az FALEES #23 F F S AP ¢
2 2001~2004d 717+ dAx="E 10,10, 1, 339
et} webr] ALY WA =8 ke A9, 2

F& ALY FE RIS ol 8F A AT 835
200 M " ——
(A)PM (ug m™) —~0-— Fine
L ) Coarse
= 150 P N s PV,
T . .
g 4 .
- o :
g T
E . /,,D\\ . \""_ LA
[ K el -
sof o T
A=Y
o
2001 2002 2003 2004
Time (year)
200 3 .
(B)Pb(ng m™) —o-— Fine
- <@ -+ Coarse
_ 150% - *® & PM,,
S L ~. |
=] *
@ 100} /\ W e
= o \\ s
A N " o
sol a o
o
2001 2002 2003 2004
Time (year)

Fig. 1. Temporal changes in the annual mean concentra-
tions of PM and Pb during the whole study period.

Axatz = ADALRE: 200143} 20023¢] o ske]
AA 2 83% pFEozA 7P ZA wedEgIE T
A 2|3 ool uis, At AyElA] o,
NAD ztay Z 1253 BAMe] o]Foixzic) HA| #}
2ol 8 AD:NAD B]&2 1:5 5o 33t}
E 1o AAR A o], ALl Wb} G
AxY FERIXAAMNE o= Ax BT A
£ AT 4 U dE B, AL HHPE 27
2ol = njAld el o] Fwrt o ZA et
T, Fabr =8 et #HE 2ol zoied oo
vjg] ZA38 fFEo| ATt o) WA vehge

a9 29 ¥AFES By, 4¥ A9 A$E
A 25, A7) 2k 9] B3l =) B8} 7)1 7E ol
H1s], fAEHA Erke A& o 4 9ok e mAl
WA 73S, 33 A o] wlmA FIEkx] Yk
mekr, o]y &FEe] H3pH oz g3t A, Fub
7] 29 Fetell= vl3A} 7|7k Hxr) o A o
B8 2443 Zlow wmolch a3 o33 vlam

B
=
<3

J. KOSAE Vol. 20, No. 6(2004)



836  AZH - AAY - olAF - HFH - £8F

250
(A)PM (ugm™ —&— F(NAD)
) . -8 - C(NAD)
200 | SN -~ F(AD)
g . ~ B C(AD)
a K4 \
e 150¢f B .
=I] .
3 J \
s 100 o
&
50
0 L . L
2001 2002 2003 2004
Time (year)
150
(B) Pb(ng m™) —0— F(NAD)
120 |
=t
ob
£
o 60f
-9
30+
0 . N .
2001 2002 2003 2004
Time (year)

Fig. 2. Same as Fig. 1, but the patterns are compared
more specifically for both AD/NAD and Fine/Co-
arse data pairs.
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Table 1. A statistical summary of PM and Pb measurement data obtained consecutively during every spring period
between 2001 and 2004. Comparison is initially made for the whole data sets between different particle
fractions and then extended to both subdivided groups of AD and NAD period.

PM (ug m™) Pb (ngm™) Pb/PM*
Fine Coarse PM,, Fine Coarse PM,, Fine Coarse PMo
[1] All
60.3+81.6 5544110 9824122 86.2+62.5 4954443 1151747 1.76£1.33  1.73£3.04 1.72+£3.35
(45.5) (29.1) (73.8) (68.2) (41.5) (88.3) (1.40) (0.96) (1.19)
5.90~846 1.16~1006 6.21~1073 209~317 3.17~253 20.5~347 0.06~7.16 0.03~23.6 0.04~35.7
(149) (124) (147) (120) a7 (123) (116) (69) a1
[2] AD
68.0+42.6 149x215 2131234 81.5£40.8 39.6+41.9 1094595 1.48+£091 0.74+154 68.0£42.6
(55.5) (87.3) (128) (79.1) (26.3) (114) (1.09) (0.30) (55.5)
25.1~218 20.3~1006 78.1~1073 249~183 3.17~148 31.8~222 0.38~4.00 0.04~6.72 25.1~218
(24) (23) (23) 21 (19 (22) 20 (19) (24)
[3]NAD
58.8£87.2 34.1%459 76.9+69.3 87.2+66.3 5691549 111x77.0 1.82+1.40 2384371 1.87%3.53
(42.9) (26.1) (65.8) (63.9) (46.3) (81.0) (1.50) (1.41) (1.29)
590~846 1.16~420 6.21~587 209~317 3.60~306 20.5~347 0.06~7.16 0.03~23.6 028~35.7
(125) (101) (124) (99) (60) (109) 95) (52) (103)

#Ph/PM ratios should be multiplied by a factor of 10 because of differences in their concentration levels.
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