g8 A isA A5
J. KOSAE Vol. 15, No.5(1999) pp.677~685
Journal of Korean Society for Atmospheric Environment

HFExZ 1

2o M o] ofjoj=
19981 48

2L YFEEY =4

=
53 o7

Aerosol Size Distribution and Composition at Kosan,
Cheju Island: Measurements in April 1998

ueE

WA AES - W 2UF

FaHeed 7Y AFBE QA

(19984 12€¥ 20¢ A=

, 1999 6 302 A &)

Yong Pyo Kim, Gwi-Nam Bae, Jun—-Ho Ji,
Hyoun—-Cher Jin and Kil-Choo Moon
Global Environmental Research Center, Korea Institute of Science and Technology

(Received 20 December 1998; accepted 30 June 1999)

Abstract

Aerosol mass size distributions were measured at Kosan, Cheju Island in April 1998 and their compositions were

analyzed. Microorifice Uniform Deposit Impactor (MOUDI) was used to collect aerosols. Sulfate and ammonium

ions were predominantly present at fine mode of the aerosols while nitrate, chloride, and metal ions were mostly at

coarse mode. Based on the size distribution of nitrate, it is suggested that most nitrate were from gas to particle

conversion on coarse particles. Non-sea salt (nss) fraction of sulfate accounted for more than 90% of total sulfate

mass concentration. In general, ion concentrations in this study are lower than those measured at the same site from

the previous studies. lon balance and chloride ion levels indicates that there had been anthropogenic chloride

emission sources near to the site during the measurements.
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Microorifice Uniform Deposit Impactor, model 100,
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Fig. 1. Size distributions of mass and ion concentrations measured at Kosan in April, 1998 (—— sample #1,
----- : sample #2).
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Fig. 2. Cumulative size distributions of mass and ion concentrations measured at Kosan in April, 1998 (—0—:

sample #1, --A--: sample #2).

Table 1. lon concentrations {in TSP) measured at Kosan in April, 1998.

(unit: pug/m?)

Ton concentrations
Sample Anion Cation Mass
Number Total
Cl- NO;~ SO nss SO2° Mg+ Caz+ K+ Nat NH,*

#1 503 1.12 395 3.62 0.11 0.20 0.17 1.29 0.93 12.82 25.63

#2 1.36 230 397 3.71 0.08 0.20 0.10 1.06 1.06 10.13 19.84
£ Sl Wol wARGE 41 Anel A 5E o Axsalch
7F #2 BB 2 o, 2 Aol giy-Fo] Clof el FolAME Nat3t NHito] w|siA ¥
28k Aole}. o] l% M= o 4 Qed, A% X8 veplc dutd oz izl ule}l o] o
FERZAAM #1 AR ZAUYAL] FEIL #2 4] W AFeME YA} FollA o] o 50%F 2R

sug =6, o] zUURe] FAL Y W= F
Ashe QA o Ce) F1e) Mz 3.31

F3o)7| @A 2157 755

3l i} (Warneck, 1988).
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Fig. 3. Size distribution of non-sea salt ion concentrations measured at Kosan in April, 1998 (——: sample
#, ! sample #2).
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3.2 o} ZHazfele| Him

o] A#eA 7+ g} H=F F3bd TSP EAZA
Folmz Z2 AioAM EHAF TSP Axe 9=

2 HAAAGANA FA & TSP Ao} vl
Z4-2 5 (1996a)0] - Ao A 19949 ol &
At Ass} vlwspd, NOy 9} 14 A& CIE
Aoslie A o] F=y} 1994 ¥ AHE
o 2oknh o] 37 A wE W Aoz
Balch ol SO A#A”] FH 3.96 ug/m’e 2
Aol A 1994 5 HA 7|73 EA 3 S0 A
el 28 ug/m*E s EA]9 (Kim et al., 1998), T2
ol & F=v AF =i o Art Wi &
A7) ol A ¢ 19.84~25.63 ug/m’e]
AEE 1994 S F AA 7| Lol = 387 gmPo| i
=, ol SO Ao JdES AAR ] Oki Al
A AT Zhl 359 ug/m*} ¥R (4= F,
1996a). wetA ol &A7)7tel] AT YA A
Wd oz AT 27& veE Zog Bl

2 BArdA dAEEE 2A4E SAHTE A7)
7] wEel JAREE Ao gk A
T2 ¥ 4 g 28} Kim er al. (1998) 0] 199433
o Foll PMys¢l TSPE &H 3t A& &334
ooz 2yt nAYtE 2A FEE =4S
vlw& 4 9led. Kim er al. (1998)2 Nat 58] 2<&
AE3 CI'e 29YAE Yol (TSP-PMas), NH,T,
SO = wlA R ol (PMs) A5 =7t A FH
o] 913, NOs- = = ztel wiA YAt vlmd F
d3A el sle AL BR3sgc o] AdA:
NOs& A Yslue o ZHATs} 2 AL
Bel Rolrt. o]l FANME NOy & oF 15%7) 1
um o]} YAt FEFel 9l YMAL 1um B
o & Al =2 e

Kim e al. (1998)3} & AL F2 FH Xia-
mendl M E F2ZE S (Gao ef al., 1996). Gao er al.
(1996) 19923 5¥e T/ YYE|E o] 43}l
Y7AE=E AL &A% HIF non-sea salt (nss)
SO & wAYgArd del, Nat: = gixleggel]

A7 8AE3A A5 AS5E

2 F23ATNO = F g v¥e] Fxgin
3 2R o5 FEFANAY S
AME nss SO 9 NOs = 47 AR g+ =
Yol 22 EAte A¢ RIS Het
A, o] &2 &Y YA 9 NO; &= NO:¢ HNO; 5
o] 71 AaAEEe] V1A HEdRRY ol F
22, wAgAd Gl M= NOs & Al el
2]5t NHiol| 18t Aoz Agslgdrt. Wolff er al.
(1986)-> 1981~1982%del) Whr{fite] wRehidel
A wlA, 292 24E EAEAT o] &= nss
SO ¢} NH, ™2 wA|gJaked el Nat F2] s}
EFAEE 2YYAd e F2 £2 X7, NOs
v A el 173, 2RI Gol] 2302 1}
o] Fx¥vy ¥yl

g o &AZAe} Fe] NOy & F2 &Y
Ad o Mgt #F&F A$= Qo). Li-Jones and
Prospero (1998)2 19943 484 TA{oFA} vlulz
oA dAREETEH 2L EA3NAT. o] nss
S04 vl YAl Goll, Nat e 2 dAted e 3
2 239, N0y Y8Rl F2 Fxivm
B 3}¢ic}. 8 Nishikawa ef al. (1991)-2 1988y
Foll 9 @t Yaku AellA A2 =4S &
At 1 A3, A BSR4 FAA ¢
Na®, NO;~, CI'= zdjz}ed o], NH,t, SO42-
mA A el Ay =rt AFHA de AS
#2595,

oA Az 2Rt NO;7 7t 2 £
Ashe AL A4 A2ABE) 914 AGA
28] olFoz MY N NO;y &= A
el A% Aoz 4IL 4 9ok HebA, B4
qAd GelA NOs 9| =7t ZA Jehdxl &
AL ol FA7)7HE vlnd AAG 240
& ujgn}. o) & 14 Bl ko] g of
L FEANE FAdE 4 . opd AT &
T FEE FEFEX(TSP)o|H, o] FEx 2
gl A B 7)ol EA T A oL Fxol
vjE Hubd ez P} g Bolw glok(Kimeral.,
1998; 71 4% %, 1996a; o] 2 5, 1995).
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Table 2. lon size distribution of aerosol collected at Kosan in April, 1998.

(a) Sample #1
Stage |Cutsize Anion (neg/m’) Cation (neq/m’) Anion/ | Mass
number | (um) | ¢ NOy SO Total | Mgt  Car*  K*  Nat NH,f  Total | Cation (ug/m?)
inlet | 18 ND ND 117 117 | ND ND ND ND ND - - ND
1 10 282 ND 025 307 | ND 035 ND ND ND 035|879 | 058
2 56 | 2251 084 302 2637 | 107 185 044 927 ND 1262 | 2090 | 24l
3 32 | 7709 635 760 9104 | 642 389 107 218 ND 3326 | 2737 | 632
4 18 | 3086 766 558 4410 | 305 185 074 1444 ND 2007 | 2197 | 437
5 10 855 3.5 1470 2639 | 132 120 067 918 632 1868 | 1413 | 333
6 054 | ND ND 1874 1874 | ND 045 061 048 1619 1773 | 1057 | 264
7 033 | ND ND 178 178 | ND 050 061 083 1813 2007 | 0889 | 3.10
8 0185/ ND ND 968 968 | ND ND 08 ND 1087 1104 | 0877 | 149
gflttzrr - ND ND 360 360 | ND ND ND ND ND - - 1.38
total — 14182 1800 8218 24200 | 1185 1008 432 5607 5150 13382 | 1.808 | 25.63
(b) Sample #2
Stage |Cut size Anion (neq/m’) Cation (neg/m?) Anion/ | Mass
number | (um) | Cl-  NO,2, SO2  Total | Mg Ca* K+  Nat NH,* Total | Cation |(ug/m’)
inlet | 18 ND ND ND - ND ND ND ND ND - - 0.54
1 10 ND ND ND -~ ND ND ND 091 ND 091 | - 030
2 56 982 377 314 1673 | 066 155 028 857 ND 1106 | 1.514 | 2.16
3 32 | 2000 1558 793 4351 | 395 409 077 1709 ND 2590 | 1680 | 5.10
4 18 846 1250 583 2679 | 173 215 059 1109 ND 1555 | 1722 | 348
5 10 | ND 526 1532 2058 | 033 050 023 474 660 1240 | 1660 | 240
6 054 | ND ND 1909 1909 | ND 130 026 lost 1907 2062 | 0926 | 228
7 033 { ND ND 1764 1764 | ND 045 04F 265 1669 2020 | 0873 | 138
8 0185 ND ND 962 962 | ND ND ND 083 992 1075 | 0895 | 156
gfltt‘:' - ND ND 4J4 414 | ND ND ND ND 643 643 | 0644 | 066
total — | 3828 371 8272 1581 | 667 1003 253 4589 5871 12382 | 1277 | 19.84

Note 1. N.D: not detected.

2. Detection limits are 0.05 ug/m? for CI-, NOs~, and SO,27, 0.001 pg/m? for Mg?*, 0.005 pg/m? for Ca?*, K*, and Na*, 0.1 pg/m?® for NH,*,

and 0.12 ug/m? for mass.

At o] FolM FEZ RE #1 A2 =YA
9 (2,3,4 el CIre] s=7F mls g4 &
7 ZMbA Q] Fro] 23} ofol-&9] a7} &ol
o2 F2 7o

dubd oz FHPYAE AT Al C
3kl o}3F 3 A=Al (chloride loss)o] HAY 3}
o= ez gt (Mbller, 1990). o]¥ =AM =
#2 A8y CI'3} Nate] 3 o] 2u|7t 1 A=o|gl
o (EREA MY o] 2u]E 117), #1 Al =
gRrF Gl A Cl-#} Nate] o] 2w]7} 27} Al
Na*e] Z$ols F7|ste] W7] diiel] el 9
3 AL ginh e, ol 41 A EE SAHY 9,

RSl of

w, 1o

s delsfe] Cl-o wiZsde] UL AL &ng)
g Aol 2 WEd Awrt glon, s
AAEE 571 viEU L - wiEdez &
HETh §3],Cl o] 9] T} o|2A RS FrE F
Aggdel Z ztelr) glemz, 2xAq wlEzd A
L= Weldgh

= 3t} o] AN FEZ AL Fo]o] o

[+

2R A ¥E T E Holal gle], YA} ARA
& uz Qlohe Heloh(Fol2d} Sfel-29] A}

WEE HY 3522 A4E £ 9D B8 o]E 3
Lol SO27} B HSO, 2 Ex|5HA] Fo] Ht
2] FE7} o= A= F&IAAT, o] F 2 dT

o,
p

o
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FHu)7l foleFor AT, #1 ARM 53
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