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Abstract

Atmospheric aerosol particles were investigated at GNTECH university in Jinju city. Samples were collected using the
Nanosampler period from January to December 2014. The Nanosampler is a 6 stage cascade impactor(1 stage : > 10 um, 2
stage : 2.5~10 pm, 3 stage : 1.0~2.5 um, 4 stage : 0.5~1.0 um, 5 stage : 0.1~0.5 um, back-up : <0.1 ym) with the stages having
50% cut-off ranging from 0.1 to 10 ym in aecrodynamic diameter.

The mass size distribution of Atmospheric aerosol particles was unimodal with peak at 1.0~2.5 um or 0.5~1.0 pm. The
annual average concentrations of TSP, PMio, PM2s, PMi, PMgs and PMo.1 were 44.0 ug/m3, 40.3 ug/m3, 314 ug/ms, 18.0 u
g/m’, 8.2 pg/m’, 3.0 pg/m’, respectively. On average PMio, PMas, PMi, PMos and PMo,; make up 0.91, 0.70, 0.41, 0.19 and
0.07 of TSP, respectively. The annual average of PM» s/PMy ratio was 0.77.
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Fig. 1. Schematic drawing and picture of the Nanosampler and inertial filter cassette along with SUS fiber.
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Table 1. Sampling periods and meteorological conditions

om, & SR =R Sl YRRt AR
o FWERoA oF 100 m HolA 9lo] AFsAF 5
F8 O 2= viEde) A4 9l ghe 3l
th Table 1ofl= Al&AF 712 2 7Vl WER e
H, Al2fFe= YHME] 355 40 L/minz 20143 1
G 1871 v 2~3U%F A0 2 123]9] t7]ofo]
I ARE AFeIe. ot e Iy
AE 7] 8l A=A A5 2443 o HAA
O|Eo) A G2, FERE T 7] 0.01 mg7HA] HF7 et

Periods Sampling Meteorological conditions
(days) flow(m’) Temp.(C) RH(%)" WS(m/s)° RF(mm)°
Jan. 6~9 3 172.8 1.2+4.4 51423 1.4+1.4 4.5
Feb. 19~22 3 172.8 1.3£5.4 55+24 0.8+£0.9 0.0
Mar. 26~29 3 172.8 13.4+4.8 74+26 0.8+0.8 6.5
Apr. 21~24 3 172.8 15.5£5.9 53+28 0.9+0.9 0.0
May 21~24 3 172.8 19.5+4.5 65+0.9 1.3£0.9 0.0
June 24~27 3 172.8 21.8£3.0 81£19 1.0+£0.6 16.5
July 21~24 3 172.8 27.1£2.6 79£15 1.6+0.6 0.0
Aug. 27~29 23 129.6 21.6£2.0 87£15 0.9+0.7 1.5
Sep. 16~19 3 172.8 20.5+3.0 79418 0.8+0.7 20.0
Oct. 6~8 2 115.2 15.0+£5.2 71£25 0.7+£0.7 0.0
Nov. 17~20 3 172.8 5.14£5.3 62+25 0.9+0.9 0.0
Dec. 22~24 2 115.2 -0.3+4.0 74423 0.6+£0.7 0.0

*RH(%): relative humidity, l’WS(m/s): wind speed, ‘RF(mm): rainfall amount
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20149 195E A7 o QHER dj7]oflol=E
PRRe] AmE AFHe Aut 7F Hejdke] e &
T, 97 1 um A2 3 1~35712) 9] oK coarse
particles) & 4th~back-up7*|2] B|A|JA(fine particles)
dY = P31 FHEFHATSP)O] 5% Folg
Table 20 UFERHCE

7} Bake] st U thao] 2jol7t QARh Rk
Zog M = 30K1.0~2.5 um) 13.4 pg/m’ > 4
TH0.5~1.0 pm) 9.8 pg/m’ > 2%K2.5~10 pm) 8.9 pg/m’
> 5140.1~0.5 pm) 5.2 pg/m’ > 15(>10 pm) 3.7 pg/m’
> back-up(0.1 ym) 3.0 pg/m’e] 420 =9k} Esh
TSP ko] Tt 7|03 8-2 31+ 29.1% > 417+ 22.0% > 2
©121.2% > 5%+ 11.8% > 1+ 8.6% > back-up 7.4%2]
O R =7 VRt

Table 2. PM mass concentration for each size fraction during January~December, 2014

Size fraction(pg/mz) B o
1 2 3 4 5 back-up ﬁ:;rs;) (E‘i;fnz) (U§£3)
(>10um)  (2.5~10um) (1.0~2.5um) (0.5~1.0um) (0.1~0.5um) (< 0.1um)
Jan. 3.2 9.7 15.8 13.6 6.6 3.0 28.8 23.1 51.9
Feb. 23 2.6 19.4 21.8 7.4 1.4 243 30.6 54.9
Mar. 5.9 13.0 15.8 11.3 49 2.2 347 18.3 53.1
Apr. 8.6 13.7 10.6 11.6 10.6 4.0 32.8 26.2 59.0
May 43 8.9 17.3 7.6 5.2 5.5 30.6 18.4 49.0
June 2.6 8.9 24.0 8.3 4.4 3.1 35.5 15.9 514
July 3.0 8.7 24.0 8.3 4.7 3.0 35.7 16.0 51.7
Aug. 33 11.7 7.1 4.8 2.4 2.0 22.1 9.2 313
Sep. 1.0 7.1 9.1 6.3 2.8 2.4 17.2 11.6 28.8
Oct. 2.7 5.1 2.7 5.1 3.0 3.1 10.5 11.3 21.8
Nov. 29 7.0 7.5 9.5 5.1 3.1 17.4 17.7 35.0
Dec. 49 10.3 7.5 9.0 5.4 34 22.7 17.8 40.5
Ave. 3.7 8.9 13.4 9.8 5.2 3.0 26.0 18.0 44.0
SD 2.0 32 7.0 4.6 22 1.0 8.3 6.2 12.1

" Coarse fraction : diameter > 1 um N ™ Fine fraction : diameter < 1 um
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ARl e} g 7 Hefee] 50% Hulel
PM1o/PM,.s/PMi/PMys/PM.1 8] YW seix= 4
g}s] 72 T 4=tk 57Jo] Utk Table 30= A%
o W A1, 249, 129), 3(3~59), o15(6~89), 7t
2(9~119) 5 AEE TSP 9 731 s 544 et
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ZHEA O &2 TSP/PM1o/PM2.s/PM1/PMo s/PMy1 2] =
Tl It 44.0 pg/m’, 40.3 pug/m’, 31.4 pg/m’, 18.0
ng/m’, 8.2 pg/m’, 3.0 ng/m 5O Zk7t LpErtom,
AE 2= TSP 9 PM,09] 495> A& > ojg > 7}
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Fig. 2. The log-normal mass size distribution during January~December, 2014.
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Table 3. PM concentration and percentage of mass size fractions

Measurer}nent Annual Winter Spring Summer Autumn
(ng/m’)
TSP 44.0+12.1 49.1+7.6 53.745.1 44 8+11.7 28.5+6.6
PM,o 40.3+11.2 45.6+8.9 47.4£2.9 41.9+12.0 26.3+6.6
PM, s 31.4+11.0 38.1£12.4 35.6+1.3 32.1%13.7 19.945.6
PM, 18.0+£6.2 23.8+0.54 21.0+4.5 13.7£3.9 13.5£3.6
PMos 8.242.7 9.1+0.5 10.8+3.7 6.6x£1.9 6.5+1.5
PMy, 3.0+1.0 2.6£1.0 3.9+1.7 2.7+0.6 2.9+0.4
Rations(-)
PM,o/TSP 0.91+0.04 0.92+0.04 0.98+0.11 0.84+0.13 0.56+0.22
PM, s/TSP 0.70£0.10 0.76+0.14 0.744+0.13 0.63+0.20 0.42+0.18
PM,/TSP 0.41+0.09 0.48+0.07 0.43+0.07 0.27+0.04 0.2940.13
PMys/TSP 0.19+0.05 0.19+0.03 0.22+0.07 0.13+0.02 0.14+0.05
PM,.//TSP 0.07+0.03 0.06+0.03 0.08+0.05 0.05+0.01 0.06+0.01
PM,s/PM,o 0.77+0.09 0.82+0.12 0.75+0.04 0.74+0.14 0.75+0.03
THpEol A4 BTl 20, P loelEEA F 4, 2R
AFEE 7]0180] 1~20% F=d] o= defA rt
(Eryu 5, 2009; HEL, 2013). 3} Pakkanen 5(2001) B 2?01]}\1—1‘5 ?_<]°_,i EHTloﬂoj)i_—;é—?jﬂ-ﬂ Gk %jf
2 BA)7] TS 0.49 pe/m’ D AZX|S 0.52 pg/m’ i;‘i’g A8 mietalr] fial 2t welete] ?‘373 2
S12)7 Filippo 5(Q014) 2} £4x)e] 1213 5 v 00| ISPPMiPMayPMI/PMy 5/PMo 5052 3
F 7153t Nanosamplerg o831 A|RE AFst 2

g/m’ 2 PMy 520 Tjgh 7]6380] 5% 4oz Kl
BT ke 5 2 elAledo] T 8 A0 Uehydel,

TSP “sr=of] thet ERE 7|0 e A% PMy
0.91, PM35 0.70, PM, 0.41, PMys 0.19 PMy, 0.07=
27 Uehgton], PMpe] 7ol5s 2 > 78 > ojg >
71E0] 202 PMys Y PMi= AL > B> o5 = 7}
2] 0% T2]3 PMps H PM, & 9 AEE 25
5 Aoj= LpehiiA] elgick

3L PM2s/PMio 9] -seHl= A 0.772 AH=0]
Ol SRk A 2 Aol el Qo). PM.
Mu®] 520k 2lof8 walgle] oJg SAda) A7l o
£ T AolE BY 4= =T, Park -5(2014)2] 21544
0.70 12]37 NIER(2009)2] 77| 3HA] 0.713= &
APBIAIRE, BAEe] oF 0.5 Wrk th 8 Zlo 2
UERtTHJeon T} Hwang, 2014).

3}, AR 30H(1.0~2.5 um) = 45K0.5~1.0
um)of|A] peak & LFER = TGS EZS] Fe|2 At
MMAD-2= 1.36 um, 0= 4.932 LJeRgr

TSP/PM,¢/PM,.s/PM/PMy s/PM,, 2] B+t =
44.0 pg/m’, 40.3 pg/m’, 31.4 pg/m’, 18.0 pg/m’, 8.2 1
g/m’, 3.0 pg/m’ 508 LERtom, TSP 5o st
QAL 7|0 %= PM,(0.91, PMa s 0.70, PM; 0.41,
PM;s 0.19 PMy,; 0.072 12+ LfeRgth

PMo9] & 52 d7|d71eS vESARL
PM, 52| 74$- A8t 715S Z3sh= 210 = Uil
E3], PMo1 2] = 552 AW 3.0 ng/m’ 02 9f=
o] Z2AAel vluslo] thh w2 B FE1 AoR
URERsiT.

olgfgt 2| th7|oflol2ERIe] YA T
TS Fall - WY F2S Bl Bk S A1

p



686 HAE - AUA
ti71ebgel vlle 93 S99 1 5 AEAQ A

7} e 510 Bk

o] =0 2014w Al lethshn AH|AY
o ofgte] ai=| o, A glofl FAR=H YT

REFERENCE

Delfino, R. J., Sioutas, C., Malik, S., 2005, Potential role of
ultrafine particles in associations between airborne particle
mass and cardiovascular health, Environ. Health Perspect.,
113, 934-946.

Donaldson, K., Li, X. Y,, MacNee, W., 1998, Ultrafine
(nanometer) particle mediated lung injury, Journal of
Aerosol Science, 29(5/6), 553-560.

Eryu, K., Seto, T., Mizukami, Y., Nagura, M., Furuuchi,
M., Tajima, N., Kato, T., Ehara, K., T., Otani, Y., 2009,
Design of inertial filter for classification of PMy,,
Earozory Kenkyu, 24, 24-29.

Filippo, P. D., Pomata, D., Riccardi, C., Buiarelli, F., Gallo,
V., Quaranta, A., 2014, Free and combined amino acids
in size-segregated atmospheric aerosol samples, Atmospheric
Environment, 98, 179-189.

Furuuchi, M., Eryu, K., Nagura, M., Hata, M., Kato, T.,
Tajima, N., Sekigucji, K., Ehara, K., Seto, T., Otani, Y.,
2010, Development and performance evaluation of air
sampler with inertial filter for Nanoparticle sampling,
Aerosol and Air Quality Research, 10, 185-192.

Health Effects Institute(HEI), 2013, Understanding the health
effects of ambient ultrafine particles, HEI Perspectives
3, Boston, USA.

Hering, S.V., Appel, B.R., Cheng, W., Salaymeh, F., Cadle
Mulawa, S.H.P.A., Cahill, T.A., Eldred, A., Surovik,
M, Fitz, D., Howes, J.E., Knapp, K.T., Stockburger, L.,
Turpin, B.J., Huntzicker, J.J., Zhang, X.-Q., McMurry,
P.H.,, 1990, Comparison of sampling methods for
carbonaceous aerosols in ambient air, Aerosol Science
and Technology, 12(1), 200-213.

Hering, S. V., Friedlander, S. K., Collins, J. J., Richards, L.
W., 1979, Design and evaluation of a new low-pressure
impactor. 2, Environ. Sci. Technol., 13(2), 184 -188.

Hillamo, R. E., Kauppinen, E. 1., 1991, On the Performance

of the Berner Low Pressure Impactor, Aerosol Science
and Technology, 14, 33-47.

Hinds, W. C., 1982, Aerosol Technology: Properties, Behavior,
and Measurement of Airborne Particles, John Wiley
and Sons Inc.; 120-150.

Jeon, B. I, Hwang, Y. S., 2014, Characteristics of weekday
/weekend PM10 and PM2.5 concentrations at Busan,
Journal of Environmental Science International, 23(7),
1241-1251.

Kim, Y. P., Bae, G. N., Ji, J. H., Jin, H. C., Moon, K. C.,
1999, Aerosol size distribution and composition at
Kosan, Cheju island: Measurements in April 1998, J.
KOSAE, 15(5), 677-685.

Kim, S. Y., 2007, Characteristics of size distribution and
size-resolved source estimation of soluble species in
background sites, Master's degree Konkuk university.

Lee, H. B, Oh, S. E., 2008, Size-segregated mass and ion
concentrations of atmospheric aerosols in Cheonan city
between 2006 and 2007, Journal of the Korea Academia
-Industrial cooperation Society, 9(5), 1349-1353.

Lee, K. H,, Yang, H. J., Hu C. G., 2003, Size distribution of
ambient aerosol measured at a coastal site in Jeju
island, Journal of the Environmental Sciences, 12(10),
1043-1054.

Marple, V. A., Willeke, K., 1976, Impactor design, Atmo
-spheric Environment, 10, 891-896.

Michael, D. G., Seongheon, K., Chandan, M., Constantinos,
S., Bernard, A. O., Virgil, A. M., 2002, A methodology
for measuring size-dependent chemical composition of
ultrafine particles, Aerosol Sci. Technol., 36, 748-762.

National Institute of Environmental Research(NIER), 2009,
Study on the characteristic on physical and chemical
properties of PM2.5, NIER NO. 2009-41-1097.

Oh, M. S, Lee, T. J., Kim, D. S., 2009, Characteristics of
ionic components in size-resolved particulate matters in
Suwon area, J. KOSAE, 25(1), 46~56

O'Shaughnessy, P. T., Raabe, O. G., 2003, A comparison of
cascade impactor data reduction methods, Aerosol Sci
Technol, 37, 187-200

Otani, Y., Eryu, K., Furuuchi, M., Tajima, N., Tekasakul,
P. (2007) Inertial classification of Nanoparticles with
fibrous filters, Aerosol and Air Quality Research, 7,
343-352.

Pakkanen, T. A., Kerminen, V., Korhonen, C. H., Hillamo,
R. E., Aarnio, P., Koskentalo, T., Maenhaut, W., 2001,



chek Qe Nanosampler o} §3+ 2154 7 |oflo] 221k ¢ e 54 687

Urban and rural ultrafine(PMO0.1) particles in the Helsinki
area, Atmospheric Environment, 35, 4593-4607.

Park, J. H., Park, G. H., Suh, J. M., 2014, Characterization
of PM10 and PM2.5 mass concentrations in Jiju,
Journal of Environmental Science International, 23(12),
1963-1970.

Park, J. H., Choi, K. C., 1997, Characteristics of chemical
composition and size distribution of atmospheric acrosols
by low-pressure impactor, J. KOSAE, 13(6), 475-486.

Sienfeld, J. H., Pandis, S. N., 1998, Atmospheric chemistry

and physics, John wiley & sons, Inc., 408-447.

Wang, H. C., John, W., 1988, Characteristics of the Berner
impactor for sampling Inorganic Ions, Aerosol Science
and Technology, 8, 157-172.

Willeke, K., Whitby, K. T., 1975, Atmospheric aerosols:
size distribution interpretation, Journal of the Air Pollution
Control Association, 25, 529-534.

Zahang, X., McMurry, P. H., 1991, Theoretical analysis of
evaporative losses of adsorbed species during atmospheric
aerosol sampling, Environ. Scl. Technol., 25, 456-459.



