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Abstract : To investigate characteristics and seasonal variations of carbonaceous species for PMas
in Seoul metropolitan area, Korea, we measured organic carbon (OC) and elemental carbon (EC)
from January 2014 to December 2014 using a semi-continuous OC/EC Analyzer (Model-4, Sunset
Lab.). Mean concentrations of OC and EC were estimated 4.1 £ 2.7 pg/m® and 1.6 + 1.0 ug/m’,
respectively. The annual averaged OC/EC ratio was 2.9 + 2.7. Concentrations of OC and EC
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comprised 13% and 5% of PMas and the mass fraction of both was the highest in fall. OC and EC
showed similar trend in seasonal variations. Concentrations of those showed a clear seasonal

variation with the highest in winter and the lowest in summer. The correlations between the two

were the best during the winter (2 = 0.88). As results of carbonaceous species analysis, the dominant

factor in view of fine particle (PMas) is primary emission source such as mobile, fossil fuel

combustion during commute time(08:00~10:00 or 17:00~21:00) and winter season. Continuous

monitoring of atmospheric carbonaceous species is essential to provide the science-based data to

policy-maker establishing the air quality improvement policy.

Keywords : Seoul intensive atmospheric monitoring station; Organic Carbon; Elemental Carbon; PMzs
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Table 1. NIOSH 5040 parameter (temperature profile).

ProgramActivity CarrierGas Ramp Time(seconds) ProgramTemperature (°C)
Oven Purge Helium 10 Ambient
1st Ramp Helium 60 250
2nd Ramp Helium 60 500
3rd Ramp Helium 60 650
4th Ramp Helium 90 850
Cool for EC w/fan Helium 30 -
Stabilize Temp Helium 45 550
1st Ramp Helium/Ox 90 650
2nd Ramp Helium/Ox 90 775
3rd Ramp Helium/Ox 120 940
External Std. Calibration and cool down Cal gas+Helium/Ox 120 -
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7] w2 O]E*P 0C¢} EC7}F B5 COo2 A} 9L
o A2k AJ7ko] Aol whet 027} 2 GE o] ¢
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27.9, 41 + 2.7, 1.6 + 1.0 ug/m* &<
o, OC/EC Bl 2.9 + 2,72 Yehyth, 3 wad
B(TC, TC = OC + EC)Z PM259] 14.4 ~ 21, 29%%
ARG ow, PMas % OC2 ECQl ¢aF] (mass

fraction)= Z+Z} 0.13 + 0,06, 0,05 + 0,032

LHERST, BhAAdwo] AB St Aatol gk A s
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al., 2004; Russell et al., 2002).
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Table 2. Literature values of PM2s, OC, EC, mass fraction and OC/EC ratio for PM2s in other various location.

PM, s \ oC \ EC

oc/

EC/

oC/

Site Period e PMos | PMos EC Reference
Mar. ~ May; 2014 45 4.0 1.8 0.10 0.04 24
Jun. ~Aug.; 2014 32 3.6 14 0.13 0.05 34 .
Seoul, Korea This study (2015)
Sep. ~Nov.; 2014 25 3.6 1.3 0.16 0.06 32
Jan. ~ Feb., Dec.; 2014 45 52 2.0 0.13 0.05 2.7
Ghent, Belgium Jan.; 2004 ~ Feb.; 2005 - 4.1 1.0 - - 4.1 )
Viana et al. (2007)
Amsterdam, Netherlands | July; 2005 ~ Feb.; 2006 - 53 1.8 - - 29
Budapest, Hungary Apr.; 2002 ~ Jun.; 2002 - 6.8 33 - - 2.1 | Salma et al. (2004)
Seoul, Korea June, 1994 - 10.0 7.6 - - - .
- Kim et al. (1999)
Cheju, Korea July ~Aug.; 1994 - 3.7 0.3 - - -
Seoul, Korea Nov.; 1999 ~ Dec.; 1999 - 152 73 - - 2.1
- Park et al. (2002)
Kwangju, Korea June; 2000 - 7.6 49 - - 1.6
Jan.; 2004 45 54 39 0.12 0.09 14 ]
Seoul, Korea May; 2004 2 | 42 39 [ 010 | 009 | 11 Paﬂzzi)n(;js;gm
Aug.; 2004 30 8.7 2.1 0.29 0.12 4.1
. Jun ~ July; 2002 89 10.7 5.7 0.12 0.06 22 Mo Dan et al.
Beijing, China
Dec.; 2002 136 | 367 | 152 | 027 | 0.1 35 (2004)
PRD, China Jan. ~ Feb.; 2002 74 14.7 6.1 0.20 0.09 24 Gao er al. (2003)
HT, HongKong 42 5.5 14 0.13 0.03 -
Nov.; 2000 ~ Feb.; 2001 Ho et al. (2002)
PolyU, HongKong 53 9.5 5.8 0.18 0.11 -
Kaohsiung, Taiwan Nov.; 1998 ~ Apr.; 1999 70 10.4 4.0 0.15 0.06 2.6 | Linand Tai (2001)

AL Uehton, &7

2. AIZE OC, EC E4
A OC, BC % U 7]AF EAL Table 39| L} A =g Ho| ko Azo

BRI AT, &3 Aoll= EHI% IE(O 21)o] 7t 7M 3L, #=(0.14)°]

35 20108 PMas AA| v
9 T AsA 5 ole e d oA 49.2%2 7V &

o] &= Artal Hirghiglo], 4

£, 2014).

FAZo] 2

Tl PM2so 79

| ek e Sgs)
H
o

Z+z} 41.3%,

PMos @ OC9} ECO] A&
H(Figure 1, 2), PMase w78 A7 242t 45
32, 25, 45 ug/m’s H = AL ) o) 7t 4o
= eI, OCE 4.0, 3.6, 8.6, 5.2 ug/m’, ECx=
1.8, 14,13, 2.0 ug/m’2 AL ) &) A% ) 7H

PF HES AR

9] =02 Uelygth OC/EC Hl& &, o9&, 71

A&l

27y 9.4, 3.4, 3.2, 2.1

F=O2 olFo] 7}

Hlck TC/PMas Ak

52.0%% SIS, BT F1Gol 247 36.6%, 7V WGEOm], OCRHECS) AL B, ofF, 7}
41.8%% FE3E0] A8t ESE o] Sof A7t <, 74 # 7+ 0,47, 0.35, 0.68, 0,882 AL ) 7}
oo) 55.6%0l G A9t WFEHOR RO &) B) ol 02 vehyrh

B, B4e Bol 71 7 A0 ek}, meby ]2 HE OC/EC |7} 7MY & 458 Bek
23 BERA 0] AR oo} opAloltl Y AF  d), ol B LES} HEO GO 3| WY
of, DA oA Bolok e HAE Adel ek ukgo] Uoluh Aake] 0C7t 23k A4 o
uhao] S-418 B0 PMos 50 ug/m’ ol4fo] 6417 3 MAVG AAS 243 4 YrHGray et al,, 1985:
olA} 2|4E kT A7 A7k & 688]% 288]2  Chow et al, 1996), EaF, OCe} ECo] AR AL}

71 R S| Y (41.2%) 3k T.

78 WA Yebdt=d,

ol 954 0Cet ECY vy
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Table 3. Seasonal average concentration of OC, EC OC/EC ratio and mass fraction in PMzs and meteorological parameters

in 2014,
oC EC :
Season | OC/EC | OC/PMas | ECPMas | WV WD RH | Temp | Rain fall
(ug/m’) (m/s) (%) (O (mm)
NE (11.6%)
. SE (28.4%)
Spring | 4022 | 18+08 | 24212 0102005 0042002 20 | O 66 | 128 | 1152
NW (413%)
NE (144%)
SE (36.6%)
Summer | 36+27 | 14+09 | 3445 0130090054004 17 | LR | ™2 | 239 | 4460
NW (32.6%)
NE (20.8%)
SE (41.8%)
Fal | 36224 | 13200 | 32427 0164006006503 17 | Gfoil | @24 | 148 | 1704
NW (29.8%)
NE (12.8%)
. SE (30.1%)
Winter | 5233 | 20£13 | 27208 0132004005002 17 | QUi | 557 | 07 | 706
NW (52.0%)
B0 A9 9A AT U9} 2o] PAr B

AR ARG, o] ke A2 Ut HiES
A& 7= e 9 gol o
el UA1E] 5, 2010).

7HEAEE o 5ol olo] & HARE =& OC/EC H]
(3.2)8 Uetilr}, ol= Aot 17| Y2t Sejgef
aL719Fe) FEC & Qe th7]7F BA =L, vlalA]
oot 2o Frggt th7] AEi7F A= o] 22 YA
Aol frelgt 211} A AHAE & 7P W2 EC
Frvh a2 Yooz AR HHGray et al, 1986;
Chow et al., 1996; 9A413] &, 2010). 7F&d2 1
m/s ©]5}2] ofgt F450] 38,9%% AHAIE & 71 ¥l
T7h A UEgen | B2 oFEo oo
F AR =2 14.8 TR 24U 7HEE2 7
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