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(1. School of Env1r0nmental Science and Englneerlng, qu]lngL University of Informatlon S(lence & Technology, Nanjlng 210044
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Abstract A three=WaveIength photoacoustic sgot %[fectmm,eter (PASS-3) was employed for real-time online measurément of aerosdl
optical propeltles and llght absorption enhancement/of EC togéther with chemical comptﬁltlon analyslb in the northern suburb_of Nanjing
during January|1-19, 2016. The average aerosol af;)sorptjon coefficient, scattering coefficient, and 'single scattering albedo at 532" nm
durlng the ob%ervatlon period were (64. 19 +35.28) Mmj', (454.68 £238.71) Mm ' “and 0. 87 +0.03, respectively, and showed
clear"’dlurﬁal varlatlon mainly affected by planetary, boundary_ layer height and PM, ; mass concentration. The mass absorption cross
section (MAC) showed an'increasing trend diiring thefobserva.tl-dn period, consistent with the trend of variation in ratios between non-
EC and EC components, resulting from the difference in relative percentage of secondary materials and coating thickness under different
pollutions conditions. The estimated light absorption enhancement, denoted Ey;,., was calculated based on the change in MAC. The
campaign-averaged E,,. at 405, 532, and 781 nm were 1.53 +0.56, 1.34 £0.47, and 1. 14 + 0.40, respectively, showing a
decrease with increasing wavelength, suggesting the contribution of brown carbon ( BrC). All non-EC components showed linear
correlation with E,;,., with the most significant correlation between OC/EC and E ;. , indicating that an increase in organics was likely
the main contributor to light absorption enhancement in our study. In addition, the high correlation of K*/EC and E\,. revealed the
contribution of biomass burning.

Key words : aerosol ; optical properties; element carbon; coating materials; light absorption enhancement
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Fig. 1 Time series of optical properties, meteorological parameters and PM, smass concentration during the observation period
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Table 2 Summary of averaged PM, 5 mass concentration, meteorological parameters, and optical properties
for select episodes and for the entire observation period
. TSR EE pl FERITEL 2 HEITEL ol .
: (01-01 ~01-04) (01-17 ~01-19) (01-05 ~01-06) -
PM, s/pgem 3 160. 18 128.53 46. 00 116.72
K/ m-s ! 1.52 1. 80 2.37 1. 69
Bups, 405/ Mm ™! 150. 24 96. 84 37.74 95.79
Bups, 532/Mm ™! 101. 81 64.21 24. 86 64.19
Bups.751/Mm ™! 63. 07 37.75 14. 43 38.28
Bica o5/ Mm ™! 808. 62 632.96 220. 50 586.51
Beca, 52/ Mm ™! 643. 19 498. 64 166. 70 454. 68
Bioca 751/ Mm ™! 299.32 226.42 77.12 201. 80
B, 532/Mm ™! 745. 00 562. 85 191. 56 518. 87
SSAs3, 0. 86 0.89 0.87 0.87
AAF405/781 1.34 1.47 1. 46 1.43
SAE405/781 1.55 1.63 1. 64 1.70
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Fig. 4 Time series of MAC at 405, 532, and 781 nm and the ratios of OC/EC, SO?{/EC, NH,' /EC, NO; /EC, K*/EC, and NR-PM/EC

2308 T RFERHE: MAC . NR-PM 5 EC (15
FEWEE AR EC 440 A% EC B RIE M. Horh 5
Yedr i i pl By B b UK R R R R E R, H

MAC {218 BARAK (7. 25 m?-g ") AR T Sk T2y
(10.52 m*-g ") MiEISEAT B (8. 42 m* - g™ ) , 54
5 EC B LA, B NO; /EC 4b, 2 F HoAth st



7 EHEIEAT ;. AU T IR IBOL AR S R ' IR W i 25

3063

B SHB B p2 BSOS Z A i, O NR-PM 5
EC 19 i B ik B AL pl B B Y 60% . 30% , {H
MAC {8 5 & (15.86 m*-g '), 290 pl BrBLi 2
£ BRI 1.5 4%, 44150 5 EC I ¥ &
T HAM B, 353 BE o1 o Ao 2 20 Y iR
JERAR, 200 pl BYEEHY 33% ,(H MAC K440 5
EC [ ELE YIS = T pl BB #50LnT LU & B MAC
ARk 5 20 43 10 446 56 R B2 AH 6 P AS K T 2 [
BN E EC WARXT H AR SCPE B R AR TR B B
HH 5 EC FAA N [F] AT RE S V5 el 72 Y
Z 5. pl By B R B G R R 45 ALy
AHXT EC B /5 0 3% B e v T e ok B 0T fig Az

B HE R 5 R B 2 I PR R RV IR IR R TS
gy, T RE A SME B A PR RS i W R
FE AR A, p2 BYBEh SO . NO; NH, . OC 5
EC A &, R R 2B R, K
Yo 7 Le K S R W K. 24 b s LS 4y
Brad S (F 2) 2B p2 B Be i < 2 2R TRt
D7 1) B B B A i Vi 3 L 4 2 AR I S0 I 0BT
ik HE TS 15 Y W) R RE TR A% i 2ok 72 vp A RN B
KA B A AL g E R AR A
K& MAC (178 Ak 52 5 G S5 A0 52 ), AN ] 2 i 7
R R W) R AR B 5 % T 5 R R RS T MAC
1 FEHE.

®3 TRAMBRRLEFEHHZEKT MAC [, NR-PM, EC WREBREREES 5 EC WILEILCE
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