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Table S1. Retention Times (RTs), Abbreviation, Elemental Formulas, and Assigned Structures of

Identified BrC Chromophores. ) represent tentative structure components.

Peak# RT (min) Candidate compound Abbreviatio m/z &ion. Mech. Formula Refernce Unambiguous/Tentati
n ve stucture
=
1# 1.69 Isoquinoline 1SO 130.065 [M & H]® CoH,N  Banerjee & Zare, 2015 - \M
) =
24 2.03 Leucoline LEU 130.065 [M & H]® CgH,N  Banerjee & Zare, 2015 o |
N
34 6.06 Phthalic acid PA 149.023 [M & H]"  CgH,Os Heetal., 2018 o :; %
o] I}-i
44 7.21 4-nitrocatechol 4NC 154.014 [M & H]"  CgHsNO, Huang et al. 2020 :‘\_,@_
S .‘
54 7.87 vanillin VAN  153.054 [M & H]"  CgHgOs Huang et al., 2021 ¢\©:
. L B Smith, Kinney, &
6# 9.15 p-cis-coumaric acid PCCA 163.040 [M & H]  CgHgO3 Anastasio, 2016 ‘
T# 11.48 4-nitrophenol 4NP 139.019 [M & H]" CgHsNO; Wang et al., 2017 D\ﬁ/lijﬂ
o
8# 13.53 4-methyl-5-nitrocatechol 4M5NC  168.030 [M & H] C;H;NO, Kitanovski et al., 2012 /ﬁj
o# 13.82 3-methyl-6-nitrocatechol 3M6NC  168.030 [M & H] C;H;NO, Linetal., 2015 '
HO
OH
. O O
104 16.06 4-nitrosyringol 4NS 198.040 [M & H]" CgHgNOg Linetal., 2017
NO,
11# 18.23 3-methyl-5-nitrocatechol 3M5NC  168.030 [M & H] C;H;NO, Wang et al., 2017 I@:\
124 18.72 1-Formyl-2-naphthol 1F2N 171.045 [M & H]' C11HgO; Rao et al., 2003 OO
134 19.43 3-methyl-4-nitrophenol 3M4NP 152,035 [M & H]' C;H;NO; Wang et al., 2017 :;\._,@f
=\
144 20.06 1,2-acenaphthylenedione 1,2ACE  183.044 [M & H]" Ci;HgO,  Bandowe et al., 2014 }&/ﬁ
Ny




Abbreviatio

Unambiguous/Tentati

Peak# RT (min) Candidate compound m/z &ion. Mech. Formula Refernce
n ve stucture
i + Y
15# 20.53 1,8-naphthalic anhydride 1,8NA 199.038[M & H]* Cy,HgO;  Bandowe et al., 2014 </\§ ‘4
16# 21.95 2-methyl-4-nitrophenol 2M4NP 152,035 [M & H]" C;H;NO, Yuan et al., 2020 £ “§j \\
17# 26.08 2,6-Dimethyl-4-nitrophenol 2,6D4NP  166.051 [M & H]” CgHgNO; Yuan et al., 2020 I%j}h
. i . Fischer & Mathivanan, . P
18# 26.39 3,5-Dimethyl-4-nitrophenol 3,5D4NP  166.051 [M & H]" CgHgNOg 1988 g 5
19# 27.12 9-fluorenone 9FLU  181.064[M &H]* Ci3HgO Huang et al. 2020 O.O
. Fischer & Mathivanan, o N5
20# 28.21 2,3-Dimethyl-4-nitrophenol 2,3D4NP  166.051 [M & H]" CgHgNO; 1088 ©) “(:_j 3
21# 36.93 Benzanthrone BEN 231.079 [M & H]"  Cy7H;0 Huang et al. 2020 &O
224 38.41 Benzo[b]fluoren-11-one BbF110  231.080 [M & H]* Ci7H;00 Yuan et al., 2020 ::{L%\[&\
VA
7
23# 39.27 Phenanthrene PHE 178.23 [M & H*  CuiHyg Ho et al., 2009 /‘§~2‘¥/
N Ao
R R X
244 39.88 Anthracene ANT 178.22[M & H]*  CisHyo Alcanzare, 2006 L P
25# 41.23 Fluoranthene FLU 202.25[M & H]*  CigHyo Lee & Lane, 2010 0.8
26# 41.7 Pyrene PYR 202.25[M & H]*  CigHio Ho et al., 2009 O‘OQ
{.1-\\.\
27# 42.48 Benzo[b]naphtho[1,2-d]furan  BbN[1,2d]F 218.25[M & H]*  CysH1c0 Standards < Y - ‘/ B
= I
28# 43.46 Chrysene CHR 228.28[M & H]"  CigH;,  Bandowe et al., 2014 OO‘O
20# 43.63 Benzo(a)anthracene BaA 240.36[M & H]*  CigHip Huang et al. 2020 OO‘O
30# 44.94 Benzo(j)fluoranthen BjF 252.31[M & H]* CyoHy, Standards
31# 45.23 Benzo(e)pyrene BeP 25231[M & H]*  CyoHy, Ho et al., 2009
324 45.29 Benzo(b)fluoranthene BbF 25231[M & H]*  CyoHiz Yuan et al., 2020
33 45.46 Benzo(k)fluoranthene BkF 25231[M & H]*  CyoHy, Standards
344 45.79 Benzo(a)pyrene BaP 25231[M & H]*  CyoHy, Ho et al., 2009
35# 46.73 Indeno[1,2,3-cd]fluoranthene  1[1,2,3cd]F  276.33[M & H]*  CxHi, Alcanzare, 2006 © :/\’“"'[W ~
o )



Peak# RT (min) Candidate compound

Abbreviatio
n

m/z &ion. Mech. Formula

Unambiguous/Tentati
ve stucture

Indeno(1,2,3-cd)pyrene

I[1,2,3cd]P  276.33[M & H]*  CyHy,

Benzo(g,h,i)perylene

B(ghiP  276.33[M&H]*  CxHi,

Alcanzare, 2006

ANTHA  276.33[M & H]"  CyuHip




10  Table S2. Average (*standard deviation) values Abs365nm, MAE365nm and AAE of WS-BrC and WIS-BrC, as well as concentrations of WSOC and WISOC,

11 measured organic species in the PM 2.5 aerosols from the urban. ®represents the determination of the HULIS extraction solution. Here Absses, ms-arc iS the

12 light absorption coefficient of methanol-soluble BrC at 365 nm.

This study Li et al. (2020) Huang et al. (2021) Li et al. (2021)
Components
Day Night Day Night Xi'an Beijing Day Night
WSOC (g m_3) 17.29+14.49 12.90#13.36 22.148.0 21.7#104 124+6.50° 6.4+3.80° / /
WISOC (Lg m_3) 29.78422.39 31.07H247 21.9#0.1 26.2#7.3 20.80%.90 16.3048.90 / /
ADS365, ws-Bre (Mm_l) 46.04438.91 35.68%35.50 19.2#6.8 19.9#95 31.50#16.40" 15.00#9.50° / /
ADS365, Ms-Brc (Mm_l) 79.86466.50 82.69+455.84 / / / / 50.045.00 75.047.50

Absass, wis:erc (Mm ) 27.90424.80 40.8842342 17.248.2 2674158 33.90416.40 26.10+18.40
MAEsss, wserc (Mg C ) 2.5840.14  2.8840.24 0.9240.21 0.9440.28 1.80+0.30* 1.80 +0.40° / /

MAEsss, wiserc (M?g C ) 1.020.49 143083 0.8540.34 1.0540.28 1504050 1504040 17340.64 2.1340.65

AAEws.src 5.1040.28 551440 5.14#.2 5.07#.72 820+1.00 9.40*2.60 / /

AAEwis-src 6.3640.45 6.97#4.80 59440.12 6.15#.24 5.4 +0.20 57+0.20 516+.15 4.0730.87

13



14 Table S3. The identified 38 BrC chromophores are divided into ten subgroups.

Categories

Subgroups

Candidate compound

|

II

I

v

VI

VIl

Vil

IX

quinolines

2-3-ring OPAHs

nitrocatechols

nitrophenols

aromatic alcohols and acids

4-ring OPAHs

3-ring PAHs

4-ring PAHs

5-ring PAHs

6-ring PAHs

Isoquinoline
Leucoline
1-Formyl-2-naphthol
1,2-acenaphthylenedione
1,8-naphthalic anhydride
9-fluorenone
4-nitrocatechol
4-methyl-5-nitrocatechol
3-methyl-6-nitrocatechol
3-methyl-5-nitrocatechol
4-nitrophenol
3-methyl-4-nitrophenol
2-methyl-4-nitrophenol
2,6-Dimethyl-4-nitrophenol
3,5-Dimethyl-4-nitrophenol
2,3-Dimethyl-4-nitrophenol
Phthalic acid
vanillin
p-cis-coumaric acid
4-nitrosyringol
Benzanthrone
Benzo[b]fluoren-11-one
Benzo[b]naphtho[1,2-d]furan
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Chrysene
Benzo(a)anthracene
Benzo(j)fluoranthene
Benzo(e)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno[1,2,3-cd]fluoranthene
Indeno(1,2,3-cd)pyrene
Benzo(g,h,i)perylene
Anthanthrene
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16 Figure S1. Relative contributions of light absorption of ten BrC subgroups during the day and night.
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18  Figure S2. Light-absorbing contributions of ten BrC subgroups at 365nm in the daytime and nighttime.
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