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Abstract: Biomass combustion (BC) is an important source of humic-like substances (HULIS) in atmospheric aerosol, and the
oxidation process has a significant impact on the optical properties and chemical structures of BC-HULIS. This study focused on
the changes in primary BB-HULIS due to ozone (O;) oxidation and the optical properties and chemical structure of HULIS before
and after oxidation were characterized with the total organic carbon (TOC) analyzer, UV-Vis spectroscopy, Excitation-Emission
Matrix coupled with parallel factor analysis (EEM-PARAFAC) and Fourier transform infrared spectroscopy (FTIR). The results
showed that the relative contents of HULIS in the corresponding water-soluble organic carbon (WSOC) decreased with O oxidation,
suggesting the transformation of HULIS into water-soluble low molecular weight compounds. Furthermore, mass absorption
efficiency (MAEs¢s) and aromatic index (SUVA,s4) of HULIS decreased from 1.8~2.7m2/gC and 4.2~5.0m2/gC to 1.1~1.3m2/gC and
3.7~4.1m%gC, respectively, indicating that both the absorption capacity and aromaticity of HULIS declined with O5 oxidation. The
fluorescent components in BC-HULIS were mainly composed of protein-like compounds (C2) and humic-like substances (C1, C3,
C4). After O; oxidation, the total fluorescence intensities of BC-HULIS weakened greatly, and the relative contribution of two types
of fluorophores and fluorescence index were all significantly changed. For instances, the relative contents of humic-like
components and the humidification index (HIX) of BC-HULIS after O; oxidation were obviously higher than those before O;
oxidation, suggesting the degradation of protein-like compounds and the aggregation of humic-like substances during the O;
oxidation process. In addition, FTIR results showed that the oxygen-containing functional groups were markedly enhanced after O;
oxidation, indicating effects of O; oxidation on the chemical functional groups of BC-HULIS.
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Fig.1 The ratios of HULIS/WSOC of biomass burning particles before and after O; oxidation



3486

o

OB R

2
%

2.2 HULIS MW i

2.21

UV-vis JGii%

T HE R FR T UV-vis Y61
HEAT OB B A DG FHAH . HULLS [ TOC 7 &tidk
ATRIE. AN B 2 firoR, A0 HT S (19 HULIS WRBOG 5
AT B FEE R R R e R R A T I R AR AR e o 2 S
HULIS [ 05 58 58 A DG 1 22 A0 FT FRRE i B A B AL,
F W HULIS (MW B R ) 235 PR 240 HT HULIS 19

WA, 6 W OUSHE M 7 7 B 45 1 (An Iy AT AR ) AN 8 F R
SV PAEAE e L ERAT AT e AE O ZAL)E W
KT X 05 F4k 5 HULIS Hixss A & K 55
TR T T AR R AL P R Bk 2506 7
T M R, LA I U F BRI HLAR
VIS e 1 55 W KRB S HE I, L K 48k
SRS e T L bR OL E JR) pE AR 7R TR T I R

WG IELE 250~300nm 7 [l N A N B 35 iR R TR,
8
b Tk
AN
~ ~ on ~
& % |\ %
% T 50 %
g Z 3t El
= = =
5L \
- N
— XAk
1h S i
0 2;0 3(;0 35‘0 41;; = 450 500
Wk (nm)

2 0y #A4kiiJ5 BC-HULIS [ UV-vis Jil
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Table 1 The optical parameters of BC-HULIS before and after O; oxidation

tk s EXS FAR
ZAHT e A5 AT ] ZALT ]
E»/E;5 5.9+0.1 7.7+0.2 4.5+0.1 7.2+0.04 4.4+0.1 7.9+0.2
SUVA»s4, 4.4+0.1 3.7+0.2 4.2+0.1 3.9+0.1 5.0+0.1 4.1+0.2
AAE 8.3+0.1 8.7+0.1 6.4+0.1 7.8+0.02 7.1£0.1 8.1£0.1
MAE365 1.84+0.03 1.1+0.1 2.3+0.04 1.3+0.03 2.7+0.05 1.240.1
HIX 1.1£0.1 3.8+0.2 0.8+0.1 2.1£0.1 1.2+0.1 1.740.1
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N 2 PR, KRG FORARA ARBRSEHE i HULIS
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HULIS 1K 7 74 J0 e 2 4 it o ) 2 KA AR B b
HULIS V3% 75 N RS K.
2i 1,05 22404l HULIS 1155 75 M PR A WO fig
RIS BRI R T AT F R
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DA BRI — B
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Table 2 Molar absorption efficiency £(280), average molecular weight and aromatic carbon contents (%) of BC-HULIS before and

after O; oxidation

- KK EXS A
2T A s ZALTT A5 2T A s
£(280) [L/(molC-cm)] 450+12 341420 425435 368+10 518+10 317+13
V4551 M(Da) 1133+16 987427 110048 102413 1222413 956+18
FEWERE Ar'(%) 29+0.6 24+1.0 28+1.8 25+0.5 33+0.5 23+0.7
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J& BC-HULIS ¥ EEM i & s34 2 N5 606 (H 5%
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~410nm (D). A W@ BRI R E AR Z YR,
W22 Ak 45 ) R0 2 6 0 R ) ot B RS AL I 6 40 i 11
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TR~ KA LA R 7K I 5 vt e R e
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B F ARG & AR AL -C=C— 1 OH, LA K &5 F O.
S. P JRTIIE R 05 F A4l HULIS [¥f5 k5%
JGUE (I AR BRI K A E A, 2R ]
HULIS 25 ZE 1) 5 6 &t [ A A2 45 0 e A AR
b, 1 H22 A0 f5 HULIS 18 5 K28 G 2 6 i eIk
T2ALHT X 3B O5 ZAAf HULIS H (1 A7 98 6k
1 [ W) J5 85 A A SR LB 7= A i w5 [ 9 e 1
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Fig.4 The fluorescent components within BC-HULIS identified by the PARAFAC model
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