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Daily Concentration Measurements of Water-soluble Inorganic
Ions in the Atmospheric Fine Particulate for Respiratory
Deposition Region
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ABSTRACT

In oder to understand the deposition possibility of water-soluble inorganic ions in the atmospheric fine particulates
for the human respiratory tract, the mass size distribution of ion species was measured using an Andersen sampler
in the Iksan during fall, 2004. Samples were analyzed for major water-soluble ions using Dionex DX-100 ion chro-
matograph. The size distribution of water-soluble inorganic ions in the atmospheric particulates appeared bimodal
distribution, which were divided around 1-2 pum into two groups. Mass size distribution of total ion in the coarse
mode was found to be almost similar level during the sampling period, but fluctuations of mass size distribution in
the fine mode were observed. Considering the mass size distribution of total jon concentrations for the respiratory
deposition region, it was found that about 77.1% of total ions could be deposited in the alveolar region, and which
dominated the daily variation of total ion concentrations. The concentration of total ions, which could be deposited
in both the head region and the tracheobronchial region, was 3.95 pg/m®, whereas that in the alveolar region was
13.28 pg/m*. Dominant ions which could be deposited in the alveolar region were NO;~, SO,* and NH,?, accounting
for about 40%, 27% and 22% of the total ions, respectively. Although K* was approximately 3% of total ions, it was
shown that most of this could be deposited in the alveolar region due to its high fraction of small size distribution
originated from anthropogenic source of biomass burning. The presence of these ions in the fine mode may be of
public health significance as they are very biologically harmful to health and have a high probability of being depos-

ited in human lung tissue.

Keywords: Andersen sampler, water-soluble inorganic ions, size distribution, respiratory deposition region

o k! ooy R

fCorresponding author : Lab. of Health and Environment,
Wonkwang Health Science College

Tel: 011-9629-7700, Fax: 82-63-840-1579

E-mail : gukang@wkhc.ac.kr

387

FrsiAYE A7) sl e ggAde] )
AaAA AL A7)0, A el By
AL ez geld U AHde
2' AFEoNt 47, B4 & A JHHlE 2
et} g&o] ARl A 3E7E sl
27 AHEQ] FEe FH, 2 s TR §
Yue mAdRe] et B4 ulet ez
ARFN = d7195) F8E AE (Mortality) 2
& (Morbidity)oll ¥+ A7F(NMMAPS: National
Morbidity, Mortality, and Air Pollution Study)’} A

5502 olold oM 9 ge AAlse] ola) v)

— FEle
s



388 el -

AR o8k ¢lA] fairde) Aze Ziew WAL
Quh 9 Algke ko g 3 dekagels QlAel 1|
e P nAlwA e FrUt B2S4E SIS
o, ¥xe] NAAQS 7] (National Ambient Air
Quality Standards, 2.5 um ©|3}¢] nlAwA]e] 244)7F
P73 AT $E71E 65 pg/m'F 15 pg/m’) o]3el
M ggo] glo] elAlol galsiAl e FEel BA
o] Zad Zlog VeIt

APt BAo) 3F7e 7zt Bee] EEshs AkE
ate] =)ol wigt ch2A Hed, wAdALSS #
7i&0] e "k dAte] ZA7h mAEeEE A
712G A7 B R E 2] AR GEE <8 HAl
AARA @5 Aol FYEH, =2 AEUAET)
& JERITEY vgRRE dam 22 5714 2
w3 71Foh g 22 5o 2L s, 7

oYsiA7] 2, B 719
ABE fgslel, sl7)s Asht AAERS 2T B
g opje} 4T A At U 7F Ay A
o] B} etz e Sl FAdAE <
3, =
e

t)7] 2ol EAleke YA B MiEde =4 A
A9 WAl Q1929 MY R vE 5 Uk
=3, uAYAR: FAege] A4, AEAF wETRS,
s} Axyery AF di7] Fo wEs
A 7] Zoll wiEE 72y 2@EH] YR
wiglglo] olxH o2 AAEEH, F2 A8 SO7
NO;, NH,*, &%%, EC(Elemental Carbon) % OC
(Organic Carbon) 502 ¥&A Joh>*®

olg} 7o) 7] Foll BASHE YAt BEES 1 A
7)ol wha} <A, A, 7] 2 AAEE] HAE g
o] =, WY w3 thEy] wiel] Y=ol
I A7 RASHel ZHlx g opve} YA
1o] mjZgl Mol AejthEsrolE FaskA €
leRy 2o A BFxge] et Ad
#](Andersen sampler)’} Bol AMgEo} gho} 2
Zeg Y9 37 Fo BANETF Al &
o wg /AU A7 (acrodynamic
diameter)o] Wb o] Ajel wem yre] AHE7
mEol| z} gl Agko] Algyre] BF EEth o]
28 Ax]e] B4 wjRo| (F7A] FHE A=RE o
Fo M oF 1559 AER AN B AEAFTL o
2olH} 20 e 7] & SFERe] vRe AL
of wa} g1, mAHAg A 17} A= H
AR3] - AA I Pl 5} 5
22 FI|2 3 AuEO

Mo 2 o%
N, ok

i

o
]

ot o £

ox =

12
e
A
ox o
ilo
)
2
ol
ol
2
R

re o
-
N
~4r
Og{::“
)
19
I
>,

A AwrE wAkslal YA
7} g3 AEOE= AsHt
, 100i7e) = - AEst qlo) 2Ee) FHA 4%
st Qlek. A7 oF 33ubEeln, AFS S
oF ougHTZ o A °F 5.7% SUHR=

2
e}
-0,
[
s
m
)
N
=
bl
32,
o

2= 20049 108 1785 E 114 287K 16
ol 2o} o4 8A AFL 7|z’ B FFE TV

i 24l WANAY] YR REE

o)
©
N
I
i
2
v
rr
23

I

Z-#}(Andersen Sampler Model

7"KA-200, Koritsu Instruments Co.)7} AR8-%5 ) CHFig.

2). NEAAAAE T AERPR SR,
A 2 Hxg Y, R3S 28.3 Umin
oltt. 7] &2 vlAUAE dAe £FEE e
Fr)EEerRe A7) el A RERF-e] 7 el &
F ZREE, AErt fdse odelA oklife s
UEZ5E nA YAt ZHEOh0: 11 pme o 2 Y
b, 19 7~11pm, 258 477 pm, 3% 3.3~4.7 um,
45k 2.1~33 pm, 5% L1~2.1 um, 6%k 0.65~1.1 pm,
Tk 0.43~0.65 um). 713 ofelE el backup HE°]
£ 043 um 2ok 2 Rt ERHEES AAE]
o} 15 234 93] E(filter, ©]3t A2} 7t
Arg-Eled, 0~72olE A7del 80 mmSl polyethylene
sheet7} T12]5L backup Tl A7 80 mm, 3= 045
pmel quartz fiber filter7t AHEFEI21TY.

Korean Journal of Environmental Health, Vol. 3i(5)



84 olpgRel A ¥E 23 389

Fig. 1. Location of lksan and sampling site.
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Fig. 2. Sampling equipmients of 'ai_rbbme fine particulates.
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