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Chacteristics of OC and
EC in the Ambient Air of Seoul
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Abstract

Elemental carbon(EC) and organic carbon(OC) are important atmospheric aerosols.
This study was conducted to investigate the characteristics of atmospheric carbonaceous
compounds at 5 sites from 2009 to 2012. Mean concentrations of EC, OC, PM;s and
O; were 2.0~2.7 ug/m’, 6.0~7.5 ug/m’, 23.0~26.1 ug/m’, and 0.022~0.024 ppm respectively.
The OC/EC ratio was 2.5~3.7, and EC, and OC comprised 32~42% of PM,s. The
concentration of secondary organic carbon(SOC) was estimated to be 3.2~4.3 yg/m’, and
was comprised of 46~58% of OC. OC and EC showed a clear seasonal variation with
the highest values determined in winter and the lowest values determined in summer.
The concentration of SOC was 3.1 ug/m' and the SOC/OC ratio was 55% highly in
summer. This showed that high temperatures and strong radiation induced photochemical
reactions. Mean concentrations of EC, OC, PM,s and Os in yellow dust were 2.8 pg/m',
8.5 pg/m', 52.2 pg/m’' and 0.020 ppm, respectively. The mean OC/EC ratio was 4.0, and
the concentration of EC, and OC comprised about 25% of PM,s. The correlation of OC
and EC in spring, autumn, winter, and summer was 0.775, 0.762, 0.760, and 0.523,
respectively. In summer, the correlation between OC and EC was lowest, which is
thought to be due to photochemical reaction, as well as higher levels of precipitation at
this time of year. In Bughan Mt, the OC/EC ration and concentration of O3 was
highest. In Jongro, the contribution of EC, and OC in PM,s was highest, and appeared

to reflect urban emissions from vehicles.

Key words : EC(Elemental Carbon), OC(Organic Carbon), SOC(Secondary Organic Carbon),
OC/EC, PMy 5

- 156 -



e AFHoR grio] Aoz el £
FHjola, 71getH o Al 10%7F o153l
Hested 2dEde A7 o H, ol A
AFTom A, 7= eAte dFE et
aea w2 ATEE 3 A A U SR
AT =4 MiEFol S7tete] ti7] 2wzl
- ol Aol S3] tiy] vAwA & ¥
719184 7] 2.5 umm| Rkl 2 H A YAHPMy 5) &
715l 713 Astste]l Az olso] ofFof
A, QA zisol AFeta, MiEEA 4 &

Ae7t desit

Ashs SRS 12 e 2 23 d7]E
& 3 A= 7] F olloj2E H o0&
Fetetitsts A 71t t71o 9] T8
Edolt), M e YAea(elemental carbon,
EC)¢} f7]¥2%(organic carbon, OC)& &%
t}. EC+ Black Carbon(BC) -2 £ (soot)
olgbal &A glom FE AT AR
(biomass) 9] ESHdALE 7] Fo=2 A W
=¥ EGY SHAENE 3 &
2 QAEHo|t) o]Yg ECE HI3W
Frehe A4S 7HAA Jom, B =
e Aol o3 F2 AFAT(1~2). ThY
A FH 2 EAsHE OCE W7] $o.2 AH
H7)|% stal 7pdd B FelshibeS So)
oA o7 AAEIE gt} Tt HAFE

[
oX,
[i{u:
fet
%
oX,
i
rr
o
o,
o ol
_]O
o
l
-3
(@)
RN
i
ool (T 2L (I

24
ol
rir

>4

¥ H

o,
™
E WE

o o

]

O
]

X,
of

o|

o oJate] o] oz A EE SOC
719 e gskeikSol ofst
Aoz deiA uH(3~4).

hu hu lo 2wy Mo
£ e

To%;o;ri
oX, Mo oft
> 1

4|
ol
Q9 o rr
lo
SE
o
2,
1o,
T
o
o
o
i

flo e =
(o
2 ol g

N rlo o

mut
(0%
o
Y
rr
=
o2
)
o
A
[
>
E’ O.
=
-4 N
o
olo
o N

9] g wom, A wEA oz v)
wd e Age = e s 49
olF edEd, 7T BsketSel o) AdH
£ 27 olol2E o) P& Wwob v Bz
FEAE Zlee veht webd &5 0] F
PMs 5= 48 A% E38e 3L £s]
eiME AR =AY PMysHl EC, OCY
F2E4S selgtozs PMyse) B4E 27
sekd 7%e seksn

A2 E

al
o
i
2|
B
rir
oX, o
ko
il
"%
3
©
s
o
o,
i

x 9 &
@
Tj% i e
> 2
o _(O m
e ¥
Nk -
= 1% o JIN’
, to Ft oz ooy o O
=
2 {.ﬁ =
f~
>
gt
K
dlo
>

ot
>,
S
it
i
o
il o
i o
o M
N
fu
o
(i
P‘lﬂ
rlr
o
>,
(]
O

ol
Eﬂ 1%
= 5
m —_—
o e
=
oxl
N o,
> o
o o
(i
= 1o
=
L
NlO ["S:l
o
ol
N
H
o Ol
= =

[N}

fl 2 2
u
[0
M
1%
o

S >

= b

L ol o
i<y

o
il

i o
3{\')
o
N

c
0]
&
3{\')

(o3

i o £

m’lof_‘

Ej‘gm
=

S O

24

(=R

JNr-rf_,

»

o

R o
ol
hinss
i,
o
N
o
o
T
fitl
i

OCEC Carbon Aerosol Monitor2 SOCEC40]
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Table 1. A statistical summary of EC, OC etc concentrations in years

Year EC 0oC PMs 5 03 OC/EC  (EC+0C)/PMys OCpri  SOC 80C/0C
2009 2.7+£22 T7.2+37 23.8+17.2 0.024+0.021 2.1 42% 3.0 4.2 58%
2010 2.4+1.7 6.0+3.9 26.1+£18.9 0.022+0.019 2.5 32% 2.8 3.3 54%
2011 2318 T7.0x4.1 25.1+17.7 0.022£0.017 3.0 37% 3.8 3.2 46%
2012 2.0+1.4 7.5+39 23.0£17.1 0.023+0.017 3.7 40% 3.2 4.3 57%
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Table 2. A statistical summary of EC, OC etc concentrations in seasons

EC 0C PMy 5 03 OC/EC (EC+0C)/PMy5 OCpri SOC SOC/0C
spring 20+1.3 6531 26.8+17.4 0.030+0.018 3.2 32% 3.6 29 44%
summer 1.9+1.2 56+3.0 20.3£14.8 0.026+0.021 3.0 37% 2.6 3.1 55%
autumn 23+1.9 6.4£39 20.0£155 0.019+0.015 2.8 44% 2.7 3.7 57%
winter 3.0£2.1 9.7+£46 32.0£21.7 0.015+0.011 3.3 39% 4.9 4.8 49%
yellow dust  2.8+2.2 8547 52.2£31.0 0.020+0.016 4.0 25% 43 4.2 50%
Table 3. A statistical summary of EC, OC etc concentrations in sites
Site Jongro Gangjin Gangseo Bughan Mt Hangju

EC 2.8+1.8 22+1.6 22%16 1.0£0.8 3.0+1.9

oC 8.4+4.1 71+4.2 6.7£3.4 5.7+3.3 7.0£4.2
PM; 5 23.5+17.7 24.7+17.6 26.4119.6 20.4+15.4 26.9+18.9

03 0.020 £0.017 0.022 £0.017 0.020£0.018 0.029£0.015 0.023£0.017
OC/EC 3.0 3.3 3.0 5.4 2.3
OC/PMa 5 36% 29% 25% 28% 26%
EC/PMa5 12% 9% 8% 5% 11%
(EC+0C)/PM, 5 48% 38% 34% 33% 37%
OCpri 4.5 3.0 2.7 2.8 2.6

SOC 3.9 4.1 4.0 2.9 4.4
soc/0c 47% 51% 60% 50% 64%
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Fig. 2. Correlation of EC and OC in four seasons.
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