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Abstract

The presence of airborne particles in the earth atmosphere cxpert important controls on the global climate
because of their effects on the radiative balance. However. there are major uncertainties associated with the direct
and indirect radiative effects of aerosols. In addition, their physicochemical properties cannot only the decline of
air quality but also damage human health. Airborne particles were collected by two different commercial air
samplers, high volume sampler (for TSP) and low volume sampler (for PMs) at the campus of Kunsan National
University during February to September, 2000. In most cases, TSP and PM o were sampled once a week for the
duration of 24 hours from 9: 00 a.m. In addition samples were collected more intensive, when the yellow dust was
expected. Each sample was analyzed for pH and major ions concentration (Cl ', SO, , NO3;™, Nat, NH;Y . KT,
Mg>*, Ca>") by ion chromatography and atomic absorption spectrophotometry. Acidity (pH) of TSP and PMy
ranged from 5.09 to 8.51 and from 6.22 to 7.54, respectively. The concentrations of airborne particles were found
to satisfy both the short and fong—term air quality standards during the sampling period. If the ratio of ionic
concentrations originating from None sea salt (Nss) to sea salt (ss) in aerosol samples was concerned, it was found
that the ionic concentrations from marine environment contributed dominantly in total mass concentration in the
airborne particles. When seasonal trends were examined, the TSP concentrations in spring were higher than those
of other seasons. It may result from frequent occurrences of yellow dust and during the spring season. The
concentration ratio of PMy, to TSP ranged from 0.78 to 1 during the sampling period. pH in the airborne particle
was highest during spring, but the other seasons maintained almost same level. These results suggest that alkaline
species in yellow dust can directly neutralize aerosol acidity. During spring season, yellow dust could be a positive
factor that can defer the acidification of surface soil and water by neutralizing acidic aerosols in the atmosphere.
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Fig. 1. Kunsan city and sampling site (Kunsan National
University).
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Table 1. Concentrations of TSP, PM10 and pH at KNU site
during 2000. 2~ 10.

. TSP PMI10
Remark data (ug/m®) pH (ug/m®) pH
2/24/00 49.15 7.56 347 6.75
average 49.15 7.56 347 6.75
3/8/00 54.53 7.37 52.1 705
3/15/00 11227 792 694 6.62
yellow 3/21/00 84.24 851 69.4 6.9
yellow 3/22/00 74.72 6.87 69.4 6.9
yellow 3/30/00 70.71 7.3 69.4 6.86
4/14/00 1504 749 86.8 7.15
yellow 4/26/00 70.62 7.12 52.1 6.79
yellow 5/1/00 151.24 7.16 104.2 6.76
5/3/00 83.64 6.67 86.8 6.9
yellow 5/6/00 102.3 744 694 6.94
pollen 5/9/00 2144 7.16 104.2 7.22
pollen S/L1H00 94.57 5.59 69.4 7.33
average 10531 7.24 7522 695
6/14/00  160.52 601 694 6.22
6/21/00 58.17 6.25 50 6.62
7/3/00 103.95 6.04 86.8 6.3
7/18/00 5432 704 52.1 6.74
8/12/00 5731 7.33 52.1 7.54
8/29/00 36.8 6.65 347 6.7
average 7851 6.55 57.52 6.69
9/1/00 5702 645 5208 6.37
9/21/00 78.15 54 69.44 6.29
9/24/00 555 5.19 52.08 6.38
9/26/00 7104 509 5208 6.39
average 65.43 6.21 56.42 6.64
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g. 2. Daily variations of pH in TSP and PM10 during experimental period.



AR R

o} 2hE 64~722 4. 719} dAHTF pHE FAEA
3, A gaE Ate] 2hE Sl B B A Al
vlaj oha 2> pHE e Ao (23 2). PMI0S]
pH7} TSP9] pH¥ N} i 2] vtehbsr ol
o, o]t u[Agite] A5, B Rol B A
SRR '] 9 H Yoz HE fEE 2
g2 Qo] o] A oz A=t

TSPe} PMI0 sz o] AaAS 37 23 A2t
Bl o8 A Aol Ut L Ax #AE o

ol Wi Z
7]

shel7] 913 B4 Aae vy Ax= Ao ¢
oh #HA 4o WAL (1998)3F FAabe gt nel A &3
#H AR (559 wE 200008 o] 88 TSP2}

PM102] s =2 A& Absl ™, TSPe} PMI102]
FEBg W7l 061~075(FF 065 FFo2
vehdot. ol 7o M= TSPSt PMI02] 9

AT S Al w7 gl A TSPe} PMIO 5% ghol
gk B M-S satedet. TSPk PMI02] A
FEEEE W FHe] 077, 954 082, 7P:—?::,
Aol 77k 087.0712 B BAE E4E 57
Asprto] o] &% AgME Al2lsbd, ojAgiabe] ¥
g2 alieiate) st wan e gael 1
SHIEH (Y 3). o)t #abe Qlak A Ao §Y
2w Ee] FAe) Axd 27 shell virez <l
Eoko) viatez A Ay Est FAg uE A
e WYY Aoz Aruc YU W

0 “4 ‘

0.8 !

3.7
o ©.6 ‘
= 0.5

o 4

o

spang surmar tall winter

Fig. 3. Seasonal PM10/TSP ratio during the observation
period

el AEA et ety Ao g dF 479

PMI0/TSPS] ¥ =¥&& ’%—‘“ﬁl‘i‘.‘:ﬂ 2 A7 34
o puelAE wmg
2 z}= Mathai et al. (1988)01 a] == Wisconsinel| A 3
J 9} TSP, PMI0E =48 A3} TSP *w7}
g 55 o5 ARAAL velAly ANE et
HoAds vimd S gluh Haleeh A (1998),
Couling et al. (1993)2 wx]2] %7} =31 u}gto]
wo) E9-& 7%, TSPel =gk PMI09] 2}abAd o]
Aol 2= AL pololy ®asiw gl

olgl Wit 2 M { RIS eyl AdHez
= Agel daM T elAgRRe] Ege] Abgsled
FE0)7F FolAle S & 47) sl olBE A
e EFAA 7)o Adefrt vlad At As o
7] & zUdAke] AA o] Frlele] Ao

X
o
-~
A
rlo
=
X

o
N
)
1o

f
o
e
o
iy

N
N
S

s
oz A2 4 oich et TSP PM-109) Abd)
A Bgul =2x7)7ke] A ulAle] o], 37
Zele] efjol] wE 2ol wix| o] AHA) W
o whel Wk 4 gleh wpeka olela ArekaA)
st alel d7) Aot FA EHAubye)
ox o <Az }&d 4 UTHUS. EPA,
1990: Mathai er al., 1988; Sweizer, 1985; Scheff,
1984). TSP9} PM-108 48 738 F3lo] 3718
A @ Azhy=036x0+3342) AAGHAE 0
gdory, AHHA S () 0698 Hof ol FHAAT
2] A TSPe} PMI09] AHabA2 w2 ¥4
bt

>
=3

=z}

MU oft o

i
=

3.2 TSPzt PM102| 33t KMu|m

TsPel stebdd S4& 73

Table 2. Monthly average concentration of TSP and PM10, and ratio of PM10 to TSP concentration,

Season Wmtcr

Month 2 3 4
TSP(yg/m‘) 49.15 79 31 ll()Sl
PMI10 (ug/m*) 34.7 6594 69 .45
PM 1()/TSP () 70 0.83 0 63

Spring

ole 7 Ao el HRESL FASNSD $84
o] 252 Fa Ca’t KT, Na',Mg?" NHy' , H' o
o] &3 CI',NOx , 8O, Feo]2028 FAE gle
o 3 247|759 ool £50) UMRE v}
e »)ﬁiv—ﬁgugl?(,r - Fall o
B S S A L
129.23 109.34 7913 4705 6543
86.8 59.77 69.45 434 5642
() 67 () 55 (.88 (.92 0.86
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Table 3. A summary of the concentration of major cations for TSP at monthly intervals.
—Monthy data of major cations in TSP. unit: ug/m*
Month 2 3 ) 4 N 6 7 8 9
Na' 7.37 702 847 794 8.39 7.99 534 4.26
Ca*? 1.27 1.83 1.92 278 1.65 1.58 0.68 1.04
Mg 0.33 0.19 0.53 0.33 0.33 0.27 0.13 0.16
K 0.97 0.83 0.99 1.30 2.26 0.92 0.43 0.88
NH, 144 1.49 1.61 1.71 1.63 1.58 1.38 1.30
wind direction NW WNW NW E WNW WSwW E -
—ss and nss, unit: mey/|
88
Ca** 0.7} -‘0,‘()7 0.83 0.77 ().787% 0.74 0.50 727‘——
Mg+ 3.78 356 4.38 4.08 4.13 393 2.65 1.94
K* 0.36 0.34 042 0.39 0.40 0.38 0.26 .19
nss } -
Ca*! 256 4 4.19 6.37 : :;; o 3.167H yl\;_‘il-q?‘k
Mg? _ _ _ _ _ - - -
K* 0.92 0.74 - 0.90 1.33 248 0.78 0.30 0.80
mass contribution of nss (%)
Ca’! 78.19 85.64 83.51 §9.23 81.01 8;0—2N4—76.67 84 .05
Adglw‘» _ — — — — - — —
K! 71.73 68.42 68 77.10 86.14 67.24 5306 80.94
**average of mass contribution of nss Ca’* : 81.67% K':71.58% Mg~ N/A
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Table 4. A summary of the concentration of major cations for PM10 at monthly intervals.
- M(mlh\ ddld of ma|01 mlmn\ m I’M 10, um( m_/m
Month 2 3 4 5 6 7 8 9
Na' l‘< ‘)ﬁ 7() 50 lS 8’ ’() 39 28.66 18.83 20.89
Ca* 1.24 162 204 271 1.68 0.79 (.83
Mgt 043 0.23 0.69 0.66 043 0.22 0.21
K" 407 331 4.69 545 3.08 1.88 296
NH,' .83 ()AXX 0.80 0.90 1.08 (.80 (.83
wind direction Nw WNW NW WNW E -
-y and nss. unit: meg/l
S8
Ca™' 0 ()()*v () ()()5 (] ()()ﬁ 0.005 0. ()()8 (l ()()6 0.005 (] ()(\(w
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Ca’ l) ()(HX () 0066 (‘.()()9(» 00140 () ()l 17 U ()()77 0 ()()()6 0. ()()(H
Mgl : - - - -
K* ().(1124 () ()()L)(w 0.0147 0.0173 0.01 l() 0 ()()6! 0 ()()4% 0. ()()8()
(‘/r)
42.54 6 21 65.41 71.77 6() ?4 29. 84 10.87 5.608
87 i8 78.57 84.99 86 73.51 65 47 (»‘ 43 7’> 61
“average of mass contribution of nss Ca®! 14284 % K :75.89% Mg? I N/A

J. KOSAE Vol. 17, No.62001)



Table 5. A summary of concentration of major anions for TSP at monthly intervals.

- Momhy data of m¢ lJor c‘m()ns in FSP unit: pg/m’

5 6 7 8 9

Vlonth 2 3 4
SO 6.74 6.63 7. ’4 7.62 17.50 13.72 6.79 9.51
NO: 503 6.70 5.896 748 20.30 14.10 3.62 10.69
U’ 2.66 2.65 1 7[ 2 (]i 321 1.87 0.89 1.49
—ss and nss, unit: mey/!
8
SO 091 0.86 0.96 1.02 1.06 096 0.68 0.49
Ct 8.88 8.37 ] 9@8 9 94 ) 7}(].29 9.36 6.58 481
nss
SO4° 6.35 6.22 703 7.16 17.12 13.16 6.42 8.32
Cl' - - - - - - -
mass contribution of nss %)
Ner 87.43 87.87 87.94 87.53 94.19 93.19 950.47 94,39
- -~ - - - - - - -
Fraverage of mass contribution of nss SO, L 90.38% Cl7:N/A
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Table 6. A summary of the concentration ot major anions for PM10 at monthly intervals

-Monthy data of major cations in TSP, unit: pg/m’

Mm;lrh 2 3 4
SO 1088 17.80 1144
NO: 5.36 11.27 6.77
Cl

(030 13.90 12.97

= s and nss . unit: mey!l

S
Neons 0.0065 00063
Cl 0.0635 00631
nss
SO 0.0469 G027y
Cl -
mass contribution of n
SO, 79.99 87.77 8112
Cl - .
Fraverage of mass conlribution of nss SO 82814 1
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Fig. 4. Monthly average concentrations of (a) Ci', (b) NO; , (¢) SO,*" in the TSP and PM10 the observational periods.
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