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Abstract In this study, real-time absorption coefficients of carbonaceous species in PM, s was observed using a dual-spot
7-wavelength Aethalometer between November 1, 2016 and December 31, 2017 at an urban site of Gwangju. In addition,
24-hr integrated PM, s samples were simultaneously collected at the same site and analyzed for organic carbon and elemental
carbon (OC and EC) using the thermal-optical transmittance protocol. A main objective of this study was to estimate mass
absorption cross section (MAC) values of black carbon (BC) particles at the study site using the linear regression between
aethalometer-based absorption coefficient and filter-based EC concentration. BC particles observed at 880 nm is mainly
emitted from combustion of fossil fuels, and their concentration is typically reported as equivalent BC concentration (eBC).
eBC concentration calculated using MAC value of 7.77 m?/g at wavelength of 880 nm, which was proposed by a
manufacturer, ranged from 0.3 to 7.4 ug/m?® with an average value of 1.9+ 1.2 pg/m’, accounting for 7.3% (1.5~20.9%) of
PM, . The relationship between aerosol absorption coefficients at 880 nm and EC concentrations provided BC MAC value of
15.2 m%/g, ranging from 11.4 to 16.2 m?/g. The eBC concentrations calculated using the estimated MAC of 15.2 m%g were
significantly lower than those reported originally from aethalometer, and ranged from 0.2 to 3.8 pg/m’, with an average of
1.0£0.6 pg/m?, accounting for 3.7% of PM, (0.8~10.7%). Result from this study suggests that if the MAC value
recommended by the manufacturer is applied to calculate the equivalent BC concentration and radiative forcing due to BC
absorption, they would result in significant errors, implying investigation of an unique MAC value of BC particles at a study
site.
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7] olol2E UAt= AT BARET 71§ Het]  EAUAE F55te] AP VLS oAl
T % A b (Carslaw et al, 2010). 2 7HE EFA =2 Ad#fA 9tk (Wang et al, 2017; IPCC, 2014;
(black carbon, BC) th7] oflol2& A=At 583 Bond et al, 2013). A4 QG Lo)A HIZ 8j&= BC
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= H=7 U]/\ﬂ A2} (fine particles)] A& (aggre-
gates) = HgF & t7|e oA HF 20~60nme| 2
712 ZA|5tt} (Alexander et al., 2008). BC YA
F2 YAErA (elemental carbon, EC)2 ©]F0]A Q1
A9 2] 7184 Zedohe Ao=m deA 9l
T} (Watson and Valberg, 2001). BCOll Z3tH |7]&
& BC 29] 57184 (organic carbon, OC)Z ¢
A=t (Adler et al., 2010). W2HA] BCE= iR -2 ECE
o]Fol7l YAE UEHAITE, {7 ooz &=
7F EA51A] ¢h=th BCE OCE 4 23 & 9l
7] wiZofl BC 4AFe] Fgoll ot HAF A=l
getstAl H7kskr] flsliAE s 219l 2t BC
Y2t AdgrtH-s gestA A sfiof gt

BC QAFS-S tile] W52 u 44 74 (aging
process)& SRIRITE %4 T2 -84 (coagulation),
T 0C9] 4tet 7 Bl ohE 31ehA AR50 I Y
of ofsff 27] MskE 4utgiet BC Y27t £40] 7
PHAA o S (=8, FHD 45 5 )Oﬂ
ofslf o] =W YA} AA|l= F % Al (coating shell)
of o]l S22t} (Moffet and Prather, 2009). 7] %
Lo A BC Aol ot FAF 244122 BC A9
ZAZF5HH (mass absorption cross section, MAC)
groll whef g&s =t} BC= ¥ 75t &5-5t
Eollo2E Ao R IR ¢lom, MAC #2 BC
Aol oJ3t BE 4 T8-S Frlels At 7]F0]
. tf7] F BCOll &3k MACE 520~550 nm 2] 7}A]
A g ol A 8~14mYge] AL 7= A2
2 A SIThH(Wu et al., 2018; Cross et al.,, 2010; Yang
et al., 2009; Kirchstetter et al., 2004). ©]2} Z2 BC ¢}
2] MAC gho] W2 W15 2= o= BC Akl
Ot FEp7t At A 7HA] = Aol Qs S7Fst
7] wZolt}. E3F BCeF thE oloj=E AdRE
=t el aje} BC SI4] e B4 B0} T
a]’ﬁ‘—/]'(Ramanathan and Carmichael, 2008). 2 A
ol 9 Atet ;e Al

(scattering coating shell)oll 2|54 BC Aol 2Jgh

F57 37FE 4559t (Chung et al., 2012a;

Moffet and Prather, 2009; Schnaiter et al., 2005). T3t
7] % BC YAH= dHE= M2 YA} (fresh BO)Z,
e 45+ ofe AR, U 5L A 79
H A2 A5t 5T (Moffet and Prather,
2009; Adachi and Buseck, 2008). 0]} Z+-2- z}o]7}
7] % BC 4#te] 2t MACS] & W3S op|oh=
Aoz d#A Itk Bond and Bergstrom (2006)-2
FEOMAoto A AR ER] g2 =7t BCO] MAC
+ 7.5m¥/g=E BIstglon fjfEe] 7%
Aol A o] £ F= BCO MAC gLo= ARgstal
ATk TS AlF AR S|4 BF7EgE BC 4AHS]
MAC+E 520 nm®| Tg<]A 5.1 m*/g (Chung et al.,
2012b)¢} 565 nm @] T A <F 6.4 mY/g2 THSIH
T}(Cho et al., 2017). = B4 2] g AlZ 2|9

of Al ZAFSE BCO] MACE 550 nmOllA] 9.8 m%/gO] %L
TH(Wu et al., 2018). BC 94#4F9] MACQ] Aol= 54
7] ofolzE JA L gL Ze]et BC YAte]
CheFRt 2o AdHlell 71Q1gt Ao 2 A5k A

477 BC YAt 4tst &40 F7A& A8 o] BCY
MACE FAAIZIT A 51Tt (Adler et al., 2010). &
g o2 ool A AR BCO MAC -2 5= 541
AlZA o)A 637 nme] T4 8.5 (Wu et al.,
2018), 18] 292014 630 nmof|A] 10.2 m¥/g (Liu
et al., 2010)°]| AT},

follA gt viel o] tf7] F BC 9AHS] MAC
2 BCO] £ JHl, 2 A T, Al 21 A9
EA AR, FEa o Foll wet 2EtrE= o
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435l 18 ks =8
Aethalometer] 4] PM,.*= 5.0 L/min®] GFo g A
olg3te] 2451,

20179 59 102~79Y 2047HA] = ]

Ao =4S

AE PM, sharp cut cyclone=
AL 7|7 =
o oz BC YA ZHo] #HHA| kot
AE33 REollA BC 4Ae] s FEAlret A
Feeol S AL Tl disiM = 71Ee] d+
oA 2 A= o] QIct(Park et al., 2018; Yu et al.,
2018; Drinovec et al., 2015). AE33 2.9 aethalometer
o 2 42 E-FH (roll-type) 2| G A=Al A
A ooj2E Aol "y 249 G} (filter loading
effect)” = 15t WA= 54 245 HAst =
Aol A3t & FAAZ] Holth (Drinovec et al.,
2015). BC &&= At A& 7ol &2 A WA
T spoto] WOl A2 (AATN)E AH8-5te] T3t
go] A7ttt

ba(N)
oarn(A) X (1= k(X) X ATN,(A))
S X (AATN,(\)/100)
B F(1=0)X0,yA) X CX(1—k(\) X ATN,(\)) X At
$x (AATN,(1)/100)
F(1-0)XCx(1—k(\)XATN,(\)) X At

ba(N) =

714 b, V)= olo1=ZE JAfe] o5t nphd 7
S5AS Sv 2H UA, F2 BH spot 18] 371
% C= s AtEAl (ch‘ﬂﬂ 2.14) (Weingartner
et al., 2003), (= &7 %ZA4> (Drinovec et al., 2015),

oy M= BCO] 3 A5 (m?/g), k(M=
Azte] 3Feh4 B4 (loading factor), A= S
A7k Yebdit) oloj2F Ak FErAla= 74
9] 13 (370, 470, 520, 590, 660, 880 ' 950 nm)°fA]
Bl S BCO\)—"J A 5 Atol A AR
V2 Z}7} o] mhtol| A 18.47, 14.5
4, 13.14, 11.58, 10.35, 7.77, 7.19 m¥/g®] 7|2 FtE°|
ARRE] 2 QJA]TF(Drinovec et al., 2015), o] 2&9]
o Hd TR} I BEA, = dH Foll otk g
g2 B8 Z4 299 t7] @ ol ARt AE
20| "W Qasltt T4 aethalometerE ©]-83f
i n};gaﬂ BC-J A= = X535} 71-0] o}q =

o
%:_IO—E‘_F‘

l_r]

A
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A5 (equivalent concentration)Z 17 ST},

A4t ZHe G753 T F7] 53 (mineral
dust) & 880nm ol5te] Sl W& FoHe 42
2 VA3 917 el sh4 Azl A HEL B

3 HiEE= BC YA] =8 EF 880 nmollA &
AH FOZ AFESHH (Yu et al,, 2018; Andreae and
Aol A

wofuoJe lo
> O
OE

Gelencsér, 2006; Kirchstetter et al., 2004), &
£ 0] 35 eBCE HV|3ITh

24A17F 7128] PM, = 5 LRE 717 59t PM, 5 A

o] 22 AE2] (URG-2000-30EH)E AH&3to] o4
09:00F] oF 24A]7F F<F o] FolHth A& AHFHE
flstod 550°C2] Stz oA oF 1047 F<F APl 7t
4 A3t 47 mm 2739 A% 2] (Pallflex Tissu-
quartz 2500 QAO, Whatman)E AH&5H3Itt th7] <
ol2E A7t 2% A MY 4 Gl W94 §7)
SHHE2] g4 2Jgt 0C AHE9] positive artifactS
sk 4 lE= Aol ZE AEH et TH H (fil-
ter-pack) Ato]ofl €F 25cm Zo]9] 7HE T4+ (acti-
vated charcoal impregnated absorbent surface strip) &

A,

2.2 B4 48 24
A oApA]of] AFE A zE2 0CeF EC e
gelol= ol AHESHITE OCe} EC YA e

o= EPAS] NIOSH ZZEZ9I thermal-optical
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transmittance (TOT) 5040 BJ'H (NIOSH, 1996)°] &
stel o] ek 0Cet ECSl 24 o] tht U1%
2 7|&9] A E=RofA &Rlo] 755ttt (Park et
al., 2018; Son et al., 2015). & AL A= 880 nm2]
BC Ztoll aidoh= eBCO] AFg4THS Hriolr]
fI5te] TOT W& &l AR EC =T AR
Skt

3. 2% N ¥

3.1 EC, eBC ¥ eBC/PM,;2| H3t
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A B 5T 0.8+0.3 ugC/m’ (948)o1A 1.2+0.7
ugC/m’ (A2 st on Ado| wg Wt
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Fig. 1. Temporal variation of 24-hr averaged EC, eBC, and eBC/PM, ; over the study period.
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Fig. 2. Relationships between aerosol absorption coefficients and thermal EC concentrations.
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