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Optical Absorption Properties of' Brown Carbon Aerosols in Guangzhou
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(1. School of Environmental Science and Engineering’ Nanjing University of Informatlon SQ}EI’[CG and "Technology, Nanjlng 210044
China; 2. Guangdong Ecological and Meteatological Center Guangzhou 510080, Ghlna) v ' o =
Abstract; In this, swork , we conducted measurements usmg a Seven- wavelength alethallometeli an onhne OCEC analyzer, and a MARGA
to ifivestigate brown carbon ( BrC) ab%orptlon prope fes affd source origins during the ‘winter of 2014 at Panyu station, Guangzhou. The #
results showed th‘at the' average absorptlon COHtI‘lbuthnb of BrC decreased with an crease 1n-wavelength measured, as 25, 9%
19.7% ,/14.1%", 11.6% , and 7. 7% at 370 r}m {470 prd; 520:nm, 590 nm, and 0 nm, respectively. Diurnal variations ins ,BrC
absotption: and' the concentrations of potassium cations (K" ) and organic carbon (OC) awas high at night and low during the day,
whichy was | Attributed %o biomass burning. [This indicdted that Br( was|emitted from‘straw burning in rural areas and accumulated in the
steady! planetdry }gounddry layer at night. Diurial variations-in the ratio of BrC absorption to OC concentrations showed a distinct dip
during the afternoon,, 1nd10at1ng that aged aerosol and sedondary organic aerosol (SOA) had a weaker BrC absorption capacity. There
was a good overall correlation between BrC absorption and K* concentrations. BrC absorption was also moderately related to the
concentrations of ammonium cations (NH," ) and nitrate anions (NO; ).

Key words: brown carbon; black carbon; absorption Angstrom exponent; water-soluble ions; Guangzhou

A MUK (organic carbon, OC) F1JCE Bk (element AEEZBIECER. LA, BrC i85 BC. TLHLER L K
carbon, EC) 228K ( black carbon, BC)/F k8 1) EM A LAY AR 22—k, (HAR4R
B B S I 70, R T BR85S ] Z AR S0 FERR BRI G2 B AR A3 B AN 4 2.

FEG1E TADCHT ST BN TIER. IR AL RE BC B GRS AE FH 3 i 2 M i o AN BE K A2 4k
GRS IS BABFERZ i S B ARG E, Wi H A9™. SR, BrC BEme A s EN A I K AR A
REA 18 38 ' W8 WA D 50 i b 3K 10 6 P 7. b BRE DR/ N I e g . R AR Tl U
BC il EC #2460k 4 rh LU 5T ﬁj?STTE/JﬁbLE‘ F* W Angstrom $5 %4 ( absorption Angstrém exponent,
R HOG R TR TRAE . ELERIBE AAE), ik Bk RE RIS 50k F7%. BC Y
5, BC wm#:rfeaz%iﬁwc%blﬁz%ﬁ“ , MOCT W Angstrom #5 %L ( AAE,. ) #Y B A] LA ik %
(U5 R IO B ) S BN AR T 2R 6100, i BeC B9 AAE [ A0V FEI N B, B E 2
ifif, 53  OC A AREAE UL 541 - 1T WG I B 1 J‘aﬂﬁ ~7 zlﬁﬂ“‘ 21 JEF BC A BrC 7EAR R O
e, S LU BB 2 D A B (brown o 0 5 R A 1 5 0 1 26 30 B e 25 0 kX
carbon, BiC) . RRPKIRA) BiC i 4 2 ARG M-zs. 1T B HA: 2019-04-23

T2 B I BRSSH, A & AR gewmA. m &% & 4 B % iF W 50 0 ( 2016YFC0201901
W B AR CURBEF L G R 52 2 DTS, AL, MR AR
B B SRR U R, Ik A o ) L LR, RS 0

HR VB B B R MR B R A o R * {5, E-mail ;hbtan@ gd121. cn



10 4] ZEVEZRAT )TN DXOR R B R O IR 4365

o, AU = BOB R G R & B SR g
A AEAY B Sl AT AAE J7 K X 4> BC Fl BrC 5
A AEII. AR SCRRARE 7 A5 1T BrC 7R85
BRI (370 nm F1405 nm) 5 B 6T M R 8009 51
BRTE 6% ~419% [0,

TERE ARG 40 4F BLAT, P A9 Tl Ak F13s T £
SR T ER = A X T ORI Y T B
TR = A i ORBE mAALsh A T, W
MTE 2 LI 2] 75 1 ) — A LIRS (SOA) 8
A= W) SRS HE A T Ye Wit T4 2 M X K305
Yeth 7 B EERTTAER . Qin 2210 FI FH 4 MR
TRAT I R AV I B A i T A LRI A2
5y, RIA IR B HL L (BBOA ) 545 4 il
SEW I B AR G PE B =5, BBOA A8 % AR 3 19 6 W Wi fik
F1 HAFEW W0 BeC M STk, X Se i R T
I bt XA B A S BT R DL 2. S T i —
TR MHBIX BrC BSOSO, A SCRIT 7
BESBROORAE , 55 T M B BrC R B
AR A 2R R TR, 45 A AR B Sk

O FELR T ALCMARGA) SRIWHHE, 397 T BrCas

AR

’ &) ,”ijk
1 wRsEE #7 s o
LT WIS :

PR Gerhg R b i S R

SURSRC23°00'N, 113°217E) , Mk % 24 H150
m, HUEET MBI, 30 K AR R B, B A
U AR X A2 500 m, 1 5 52 38 118 7 3 RGE K
291.3 km, MHEIFEA LR TV IRHER. Z S
TFERIL =AM oA, RIS RIF AR IR =
Hb DX KA ST IR A 3 RRAE

1.2 A&

AR SR IS T ' 7R B0 ER IR R AR T
AL (CRDS XG-1000, RfF) KGR, CRDS i
T S 2 Jok i RO R T S I K b O AR AN B
i AR PN A S B B =2 ) A [ sz 3 ad e v 1) A0 G
FTE 528 SO I 2 3 I () DR A5 I 532 nm
R (o, . SIBREBHRE (o) B =
BoMh FETE (3563, TSI) RAE. WL FF 45T, ZH5eH)
FH CO, Sy BT HEAT RS . 76 DU & S,
JETH S A 120 min 38 A — WK U8 1) T8 0K 9
F25 R, PR 5 min, PR IE 28 K4 F R 1Y
M AT SO S AR Ak, A8 AR
O R A AW R B B (AE-33,
Magee ) KA. PR ASE i I H B2 S [R] PN £ 38 A5
- BRI o R A AR AR AT AR T AN

Bt R B FIEF (K1) V5T (Ca%t) |
PR (Mg ) "E T (C7), BT
(SO%™) | MMM E T (NOJ ) B T (NH, )
KV 21 B B R N SR R T R i IR
TR RS 76 28 W A (MARGA, Fii+J738 ). PM,
J R AR 2 i GRIMM A w1 4 77 59 EDM180
RIS IORL ) 3 T HE AT 2R 5. 7EZ OCEC ik 73
¥ (RT-4, Sunst Laboratory) F| F #4 vk Iil & 1
OB (OC) Y i vk B, HTH iR R R FH 11 2
Quartz 7.

P UL R 3 T RS =, EN
T B E TR 25°C 5. SRAE A UL o T T S TS
M2 m 1 PM, V1% 3k Fl Nafion /845 ( Permapure
MD700) J5 #E AL RS, LB R A ST 4 AR X 1
PEIAE 30% LLT. WL (] B 2014 4E41 H, 29
H % 2015 4E 1 5 1. -1l
L3 Rk .
13,1 RBRCR IR Bk S 4

7 ?BZE;’Eﬁ&f%ﬁiﬁﬁ?ﬂﬂ%ﬂﬁﬂ%i%ﬁ*ﬁ%;ﬁ&ﬂﬁ
AP BEEEIE R (o o) PSR-l B F4 0 0% e
FH (o, V0. o TR IR R R 1 S e
R E TR R R, 7B S
kHRAMEG BN, DR E S8 C, R RIE AT
JEEAE I S 20 S5 B ARONE. B AT =2 TA] A 6 2R ) )
HLLF AR EL >,

T AN
T = (T k- ATN) - C, (1)

PRSI Aok [ B 3000 - A AN [] A i SR A L 1Y
ATN SR B S iy & fH, F (ML E AN
0.00299 ~0.01239(880 nm). ATN K uEfE )
el e, HFRKA P SH k[ 23], 1 C,,
EIA RS2 B S R B A O, F 3\ w4 7
VPR € R 2. 14, 0 980 A 9 3 J5 i £
C R 1572050 B 5 (8 FH 1 2 e e A7 o 3
JE AR, AR AS[A] b B I SE 5 R B ¢ EA
A S A s L o T AR B R C M, R
FH CRDS 15 2| 175G 8 B0t 25 1 B8 1115 21 (%) 10
ZH0, BT CRDS I 178 DU Bk 30 Bk 1 28
ST, IS AN 532 nm SR UKL
EX 8

Oas = Oy = Oy (2)
K, oy oo o R RIR R, HOCRE
B REC T 7 P BB AR A TAE B B2
370, 470, 520, 590, 660 . 880 #1950 nm, Ny T #4k
9532 nm ALY o/ (1 = k- ATN) | 75 F) T UK 6K
ORI T 48k



4366 EZ8 by Bk = 40 %
_ lnI:O-ATN,SZO nm/(l = ksyo pm * ATNgy, nm>1 - ln[a-ATN,SQO nm/(l = kisop um * ATNsgg nm):l
AAE = - In(520) - 1n(590) (3)
530\ “AE
[0/ (1 =k« ATN) ], = O AN, 520 w” (1 = by« ATNgy ) (520) (4)
FH S AN A5 2 (1) Um/(l - k- ATN) FHGAL BN BC MR R %L, 4l BC 535 A WU o b
SEAMETE R o, AT MR E] 532 nm Y BC B AAE JEIE T 1.0%7 ) P wE

4 C =3.201 (AT 1), ZMJ?%?%,LHE’J C. H5%
ST 2004 A 7E Bl R B A ARG R OGRS Y
(PAS)ﬂ%ﬁH%%m 532 nm 1) C, (3.48) > 44

, VT C B0 3.291 2 LA, C (HIKA
Eﬁﬁzﬂﬁ/ﬂzkﬁwﬁ P, TERIBERSEI A0 A K
(¢, AR+ ™. Wik, A0k ¢, =3.291
I E] 7 A R s TR .

800
700
S 600 .
g wn v
< 500 f TS i ud
£ c o NS
. LR e A L
= 400 pidtY A ol
- o o
; ‘-fr;} Lain
5 e o
1300 . . %
% t.l A y=3291x ,
& 200 e R*=0.8003 =
100 ki
0 i i " " "
0 500 100 150 200 250 300

Gabs, 532 n/Mm ™!
B i e S [oarn/ (1= k-ATN) 1 o BORTEEL
i f Fig. ‘L Correlafion between o i ‘;] and Ll I~ &

25
[U'ArN/(l —k-ATN) J53

1.3.2/ fri?@ﬁ&( BrC) A A2 A
FRAE A - FR 2, BC OGRS W K A7
TERUCRBOC R, AR BC LM R £l LA
H1 880 nm [ BC YIS R R BC (UK Angstrom
FEL(AAE, ) HEWTS -
O abs,BiC, A = T abs,BC,880 nm X (880/)‘>AAEBC (5)

T 880 nm Ab FE & BC SRS E 1< 1%

i

AN BT LL AN B X R AAE, = 1. 0 R FRAE
BC AYSEM IO KA1 R, A SO 370
~880 nm B AAE, M 1.0. RJ5, HI Bl 2 506
25 BC MM R B0 ) BrC M 4K
Oabs.Bic,r; = Tabsn; ~ Tabs Bea, (6)
A, A, FORWK. (EEEER S, L] I
JEW B, VAR EA R RE T, fE—E R
451 BrC EM Al TR 22, (BRI M
Eké b 24 Sk YA A RS R PM Y u:’(ﬁME&?
% ") H@NEﬁWMWﬁbﬁ%L@%?BC
%n BrC ) Mﬂu%lﬂ%rﬂ H s [X ¥ f'\/'\*/farﬁsaﬁﬁ%t
L. f | ¢ 4
2 %'ﬁl‘hb V' % U 2,
2.1 &CWT&M%WW@ P
e 2 FﬁT 3704470, 520, 590 i, 660 am i
%’Jﬁ?@ﬁﬁéy’é%ﬁz%éﬁ( (O ) 3500 (1840 =
14.1) . (10.0£8.5), (6.0+5.5), (4.23.7) 70

(2.3 +2.2) Mm~", i BrC IR I AR Wi B A
5 0 3 B ARt | 7 A0 2 01 e B A 2 T R 1) O R

W, AH N b P A A B G IR BTRR . (25.9 +
9.0)% . (19.7 +7.9)% . (14.1 £+6.9)% . (11.6
+£5.6)% (7.7 +4.4) % . BIRIEREADEIRIL L
BC 3, {H BrC A% W 0 o7 ik o & AN mT Z2 40 1,
FRBETENT 5 AN L.
2.2 BrC BRI HT

K3 R T 2014 411 H 29 H ~2015 4 1 H

JREEIR AL, PR LK P e S & 1Y) 880 nm IR 5 H, OC WREE . K™ MREEAIN 370 nm BrC & /N3
90 100 -
100 100
80 Db, BC
20 | = Oibs, BrC 80
60 e —e— BC
2 = 60 f4l —e— BIC
£ 50 t ;
& 97 = 40 pso
30 } R
20 ¢ 20 |
10}
] . 0 0
O30 40520 590 660 880 950 370 470 520 590 660 880 950

P H/nm

iHe/nm

B2 BC#1 BrC 7E 7 i BRI T H IR UG R 4070 T 2 R g 5k
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