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Text S1. Authentic standards, internal standards, and instrumental analysis

The authentic standards include 25 n-alkanes (Ci3-Cs7), 6 n-alkenes (Cio, Ci2, C14, Cis, Cis, C20),
isophorone, 2 benzylic ketone esters, 2 cycloalkanes, 2-5 ring PAHSs, 4 phenol benzylic alcohols, and 5
Nitros. The list of authentic standards is presented in Table S1

The internal standards used in this work include deuterated alkanes (C12D2s, C16D34, C20Da2, C24Dso,
Ca8Dsg, Ca2Des), deuterated PAHs (naphthalene-ds, acenaphthene-dio, phenanthrene-dso, fluoranthene-
dio, chrylene-di,, perylene-di2, benzo(a)pyrene-di2), cyclohexane-di,, biphenyl-di, 1,3,5-
trimethylbenzene-di,, and p-xylene-dio.

Text S2. Dynamic sampling of field blanks and the quality control/quality assurance

Field blank samples of background dilution air were collected simultaneously on each sampling day to
correct for the blank matrix. Filtered ambient air was drawn into the constant volume sampler (CVS,
MEXA-7200DTR) and deposited on quartz filter. To maintain consistency, blank sampling duration
was 1800 s.

In previous studies, two common experimental settings are deployed to characterize the gas-particle (g-
p) partitioning of vehicle emitted intermediate-volatility and semi-volatile organic compound
(I/SVOCs). The first design places Tenax TA sampling tubes after quartz filters and particulate and
gaseous I/SVOCs are collected separately (Zhao et al., 2015). The second design uses bare quartz filter
(bare-Q) to collect total I/SVOC compounds and quartz filter behind Teflon filter (QBT) to collect
gaseous I/SVOC compounds (May et al., 2013a, 2013b). The adsorption of gaseous I/SVOCs onto
filters can cause negative biases in the measured gas phase concentrations and positive artifacts in the
measured particle phase concentrations. In the former experimental design, the particulate I/SVOCs are
positively biased due to the vapor loss to the quartz filters, whereas in the latter one, total I/SVOCs are
negatively biased due to the insufficient collection of gaseous I/SVOCs by quartz filters. Comparing
with quartz filters, which absorb vapours significantly (May et al., 2013b). Teflon has small surface
area and is relatively inert. Considering the reasons stated above, a Teflon filter is deployed instead of
a quartz filter before Tenax TA sampling tubes.

The uncertainties of the emission factors are assessed. First, the peak area or height of internal standards
among different samples are highly reproducible, which reveals that the analytical method could be
well duplicated. Second, the calibration curves for all the target compounds are well established. Third,
the instrument blank tests were conducted throughout the whole experiment, and no blank
contamination is observed. Forth, less than 1% signal intensity of the re-test sample was observed,
confirming that the carry-over effect was not a concern. Last, it was reported that using surrogates
would introduce un uncertainty of approximate 24% and 28.1%, which gives an overall idea of the

uncertainty level of the quantification (Alam et al., 2018; Huo et al., 2021).
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Text S3. The calibration and method detection limit for each authentic standard

The calibration curve for each authentic standard is built by spiking gradient volumes (0, 1, 2, 5, 7, 10
L) of working solution plus 2 xL of internal standard solution and establishing a liner relationship
between the peak area (PA) ratio (PA of each authentic standard/PA of the corresponding internal
standard) and the spiked mass. The method detection limit (MDL) for each authentic standard is

determined as half of the minimum mass on the calibration curve and is summarized in Table S1.

Text S4. Calculation of the saturation mass concentration

Saturation mass concentration (C;") of individual n-alkane is calculated using the following equation:

. M;108¢Pp;
t T 760RT
where M; is the molecular weight of species i (g mol™); ¢; is the activity coefficient of species i in the

condensed phase and is assumed to be 1; Pgi is the liquid vapor pressure (torr) for species i, which is
obtained from the US EPA Suite data (https://www.epa.gov/tsca-screening-tools/download-epi-
suitetm-estimation-program-interface-v411). R is the ideal gas constant (8.2 x10°°> m® atm mol™* K™2);

T is the air temperature (K).
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Figure S1. Experiment diagram to collect and characterize vehicle emissions. The constant volume sampler (CVS)
system, sample collection, and instrumental analysis are highlighted by different colours. The exhaust is drawn into

() CVS Monitor
__ Sample Collection
. Instrumental Analysis

the CVS system, from which multiple sampling trains are assembled for different analysis purposes.
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Figure S2. The measured emission factor (mg kg-fuel*) of the twenty-one categories of the HDDV-emitted I/SVOCs in
the gas phase. Coloured-bars and coloured-scatters/shaped-scatters represent different organic species and driving
cycles. The square dots in the middle of each bar denote the average value and the lower and upper boundaries of the
bar denote the 1% and 99% percentile of the values.
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Figure S3. Mass fraction of O-1/SVOCs in the gas and particle phases in each volatility bins.
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77 Table S1. List of the authentic standards, corresponding internal standards, and the method detection limit (MDL).

Name Formula  Internal Standard 1tRT(s) 2WRT(s) MDL (ug)
n-Alkane
Tridecane CisHas n-Dodecane-dzs 1208 0.93 0.0005
Tetradecane Cu4Hs30 n-Hexadecane-dasa 1368 0.94 0.0005
Pentadecane CisHs2 n-Hexadecane-das 1520 0.96 0.0005
Hexadecane Ci6Hsa n-Hexadecane-dasa 1660 0.97 0.0005
Heptadecane Ci7Hss n-Hexadecane-das 1796 0.99 0.0005
Octadecane CigHss n-Eicosane-daz 1924 1 0.0005
Nonadecane Ci9Ha0 n-Eicosane-da2 2044 1.02 0.0005
Eicosane C20Ha2 n-Eicosane-da2 2160 1.03 0.0005
Heneicosane Ca1Haa n-Eicosane-da2 2272 1.05 0.0005
Docosane Ca2Has n-Tetracosane-dso 2376 1.06 0.0005
n-Tricosane CasHas n-Tetracosane-dso 2480 1.08 0.0005
Tetracosane Ca4Hs0 n-Tetracosane-dso 2576 1.09 0.0005
Pentacosane CasHs2 n-Tetracosane-dso 2672 1.11 0.0005
Hexacosane Ca6Hs4 n-Octacosane-dss 2760 1.13 0.0005
Heptacosane CarHss n-Octacosane-dsg 2848 1.15 0.0005
Octacosane CasHss n-Octacosane-dss 2932 117 0.0005
n-Nonacosane C29Hs0 n-Octacosane-dss 3016 1.19 0.0005
n-Triacontane CaoHs2 n-Octacosane-dss 3092 1.23 0.0005
n-Hentriacontane CaiHea n-Octacosane-dss 3168 1.26 0.0005
n-Dotriacontane Ca2Hes n-Octacosane-dss 3244 1.3 0.0005
n-Tritriacontane CasHes n-Octacosane-dss 3316 141 0.0005
n-Tetratriacontane CaaH7o n-Octacosane-dss 3456 1.9 0.0005
n-Pentatriacontane CssH72 n-Octacosane-dss 3556 2.2 0.0005
n-Hexatriacontane CssHra n-Octacosane-dss 3676 2.58 0.0005
n-Heptatriacontane CarH7e n-Octacosane-dsg 3820 3.02 0.0005
n-Alkene
1-Tetradecene Cu4H2s n-Dodecane-d2s 1356 0.99 0.00019
1-Cetene CisHs2 n-Hexadecane-ds4 1652 1.01 0.00019
1-Octadecene CisHss n-Hexadecane-das 1916 1.04 0.00018
1-Eicosene C20Ha0 n-Eicosane-ds2 2152 1.07 0.00019
1-Docosene Co2Haa n-Eicosane-ds2 2420 1.22 0.00019
Benzylic Ketone Ester
Dimethyl phthalate C10H100  Phenanthrene-dio 1512 2.58 0.0005
Diethyl Phthalate C12H140  Phenanthrene-dio 1712 2.38 0.0005
Cycloalkane
Cyclohexane, octyl- CiaH2s n-Dodecane-dzs 1440 1.08 0.00018
Cyclohexane, decyl- CiHs2 n-Hexadecane-ds4 1736 1.12 0.00018
PAHzrings
Naphthalene, 1-methyl- CuH1o Naphthalene-ds 1200 1.97 0.0005
Naphthalene, 2-methyl- CiH1o Naphthalene-ds 1228 2.04 0.0005
Naphthalene, 2-ethyl- Ci2H12 Naphthalene-ds 1368 1.99 0.0001
PAHSrings
Acenaphthene Ci2H10 Acenaphthene-dio 1444 2.37 0.0005
Acenaphthylene Ci2Hs Acenaphthene-dio 1500 2.27 0.0005
Fluorene CizH1o Acenaphthene-dio 1640 2.32 0.0005
Phenanthrene Ci4H1o Phenanthrene-dio 1904 2.66 0.0005
Anthracene Ci4H10 Phenanthrene-dio 1916 2.65 0.0005
PAH4rings
Fluoranthene CisH1o Chrysene-d12 2236 2.93 0.0005
Pyrene CasH1o Chrysene-di2 2292 3.14 0.0005
Benz[a]anthracene CigH12 Chrysene-d12 2640 3.31 0.0005
Chrysene CigH12 Chrysene-di2 2648 3.42 0.0005
PAHSrings
Benzo[a]pyrene CaoH12 Chrysene-d12 3012 0 0.0005
Phenol Benzylic Alcohol
Phenol CsHsO Phenanthrene-dio 680 1.89 0.0005
Phenol, 2-methyI- C7HsO Phenanthrene-dio 824 1.92 0.0005
p-Cresol C7HsO Phenanthrene-dio 864 1.92 0.0005
Phenol, 2,4-dimethyl- C8H100 Phenanthrene-dio 1004 1.91 0.0005
Nitros
1-Propanamine, N-nitroso-N-propyl- CeH1sN20  Phenanthrene-dio 860 191 0.0005
Benzene, nitro- CsHsNO2  Phenanthrene-dio 888 2.36 0.0005
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o-Nitroaniline
Benzene, 2-methyl-1,3-dinitro-
Benzene, 1-methyl-2,4-dinitro-

Azobenzene

CsHsN202
C7H6N204
C7H6N204
C12H10N2

Phenanthrene-dio
Phenanthrene-dio
Phenanthrene-dio
Phenanthrene-dio

1444
1524
1632
1756

2.96
2.88
2.81

2.4

0.0005
0.0005
0.0005
0.0005
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79 Table S2. A category-by-category EFs of 1/SVOCs in the gas and particle phases for the non-(DOC + DPF) vehicles
80 (AvgwoaT) and (DOC + DPF) vehicles (Avgwiat) and the removal efficiency.

Particle Gas
Avga  Avgwia  AVQwoa Re'm.oval Avgal Avgwia  AVQwoa Re_m_oval
Il T T Efficiency T T Efficiency
Alkane 7 025 4660 0.99 %18 21864 70775 0.69
Alkene 044 005 122 0.96 5002 2137 107.33 0.80
CycloAlkane 032 000 094 1.00 4702 2412 9282 0.74
Hopane 021 000 062 1.00
PAHzrings 578 013  17.06 0.99 1291 419 3035 0.86
PAHarings 066 007 185 0.96 2262 1389  40.07 0.65
PAHarings 022 000 065 1.00 1560 240 2220 0.89
PAHsrings 043 000 040 1.00
AcBe'npaleh”tﬁgne 001 000 002 1.00 032 005 086 0.95
Phenol Benzylic o5 45 283 0.95 9142 4179  190.70 0.78
Alcohol
Be”ZyE“S‘iefem”e 014 002 037 0.95 2030 759 4572 0.83
Acid 007 001 017 0.93 357 141 789 0.82
A"phaE“S‘t:e'fetO”e 030 004 081 0.95 214 1171 4301 0.73
ApiTELne el 6945 4860 11116 0.56
Ether
Cz alkyl Benzene 4.96 4.87 5.14 0.05
Cs alkyl Benzene 1351 1054 19.43 0.46
Ca alkyl Benzene 3.39 2.47 5.22 0.53
Cs alkyl Benzene 0.90 0.67 1.35 0.50
Cs alkyl Benzene 0.33 0.29 0.42 0.31
Nitros 040 005  1.08 0.95
Total 20 om 137 0.99 29 4zp14 MO 0.70

81
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82 Table S3. The distribution of particulate 1/SVOCs (mg km™) at low-speed stage for non-(DPF + DOC) vehicles
83 separated by volatility bins and the O:C ratio.

log10C O:C ratio
‘w9 T 0L 02 08 04 05 06 07 08 09 10 1L
m-) 1 92 03 04 05 06 07 08 09 10 11 12
4 4330' 20133' 22910' 7755 3438 2516 1313 620 54 00 1150 110
3 58217' 31f5' 22759' 12f3' 4670 3205 2402 779 413 00 354 219

-2 664.1 3214 268.0 129.8 54.9 41.8 26.1 9.6 9.4 0.0 7.4 0.0
=l 226.1 383 46.6 16.3 134 11.0 1.2 2.9 0.0 0.0 0.0 11
66.2 17.1 0.7 0.6 0.0 0.4 0.9 0.0 0.0 0.0 25.8 0.0
398.1 19.6 5.2 1.8 0.3 0.2 0.0 1.4 0.0 0.0 23.1 0.1
173.0  29.0 94.9 0.2 0.0 0.0 11 25 0.0 0.0 0.0 0.0
296.4 107.6 3.7 4.2 0.8 3.5 0.0 0.0 0.0 0.0 0.0 0.0
108.6 127 43.6 26.7 2.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
47.3 22.8 83.5 87.2 28.3 201.4 14.6 3.0 0.0 0.0 0.0 0.0
460.3 1971 1163 309 29.0 15.2 0.0 0.0 0.0 0.0 0.0 0.0
887.8 7154 2158 200.8 39.0 163.4 0.0 0.0 0.0 0.0 0.0 0.0
89.4  158.2 11.3 7.7 32.3 44.7 36.0 12.6 0.0 0.0 6.9 0.0
806.7  49.7 4.2 103.4 13.7 259.4 451 0.0 0.0 0.0 17.3 0.0

© 00 N O OB W N PP O
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85 Table S4. The distribution of particulate 1/SVOCs (mg km) at middle-speed stage for non-(DPF + DOC) vehicles
86 separated by volatility bins and the O:C ratio.

log10C O:C ratio
. (ﬁ;g 0-0.1 0.1- 0.2- 0.3- 0.4- 0.5- 0.6- 0.7- 0.8- 0.9- 1.0- 1.1-
m=) ' 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

-4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-3 0.0 0.1 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0
-2 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-1 0.3 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 4.6 0.6 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 9.2 0.3 15 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2

3

23.8 3.9 4.7 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

109.

8 11.0 1.6 0.7 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

172.
4

4 5.0 4.2 3.3 0.1 0.0 0.5 0.0 0.0 0.0 0.0 0.0
5 66.9 3.9 8.6 19.0 2.1 18.0 1.7 0.0 0.0 0.0 0.3 0.0
6 81.0 174 11.9 2.8 11 1.6 0.5 0.0 0.0 0.0 0.0 0.0
7 42.6 20.3 17.6 5.7 0.4 10.0 0.0 0.0 0.0 0.0 0.3 0.0
8 2.8 9.6 1.9 1.4 0.5 4.4 0.8 0.0 0.0 0.0 0.5 0.0
9

3.1 1.0 1.5 3.8 11 12.5 0.2 3.1 0.0 0.0 1.9 0.0

87
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88 Table S5. The distribution of particulate 1/SVOCs (mg km™) at high-speed stage for non-(DPF + DOC) vehicles
89 separated by volatility bins and the O:C ratio.

log10C O:C ratio

: (/ég 0- 0.1- 0.2- 0.3- 0.4- 0.5- 0.6- 0.7- 0.8- 0.9- 1.0- 1.1-
m~) 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

-4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-3 0.3 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-2 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 0.0
-1 0.6 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 0.0
2.6 2.1 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10.1 1.4 4.4 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
45.5 3.7 11 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
37.4 2.0 2.3 1.4 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0
8.3 1.5 4.1 5.3 0.9 17.0 0.7 0.0 0.0 0.0 0.0 0.0
17.7 8.4 6.2 1.9 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
211 117 5.1 4.0 0.0 11.3 0.1 0.0 0.0 0.0 0.0 0.0
2.0 5.7 0.2 0.2 0.3 1.2 0.7 0.0 0.0 0.0 0.4 0.0
7.1 0.8 0.5 4.0 0.6 8.5 0.2 7.5 0.0 0.0 0.4 0.0

© 00 N O Ol A W N L O
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91 Table S6. The distribution of particulate 1/SVOCs (mg km) at whole driving cycle (W_cold) for non-(DPF + DOC)
92 vehicles separated by volatility bins and the O:C ratio.

log10C O:C ratio
‘w9 T 0 02 03 04 05 06 07 08 09 100 1L
m-) 1l 02 03 04 05 06 07 08 09 10 11 12
4 1%1' 567 616 216 96 70 37 17 01 00 32 03
3 122' 888 631 358 130 90 67 22 12 00 10 06

-2 18.7 9.0 75 3.6 15 1.2 0.7 0.3 0.3 0.0 13 0.0
-1 6.7 1.4 1.4 0.5 0.4 0.3 0.0 0.1 0.0 0.0 0.0 0.0

56 09 02 00 00 00 00 00 00 00 25 00
69 17 10 02 00 00 00 00 00 00 06 00
224 34 71 02 00 00 00 01 00 00 00 00
842 102 14 05 01 02 00 00 00 00 00 00
1%6' 38 44 30 02 01 03 00 00 00 00 00

38.3 3.3 8.5 143 2.2 22.6 1.6 0.1 0.0 0.0 0.1 0.0
61.3 18.1 121 3.1 15 1.2 0.2 0.0 0.0 0.0 0.0 0.0
558 355 17.2 10.3 1.3 14.9 0.0 0.0 0.0 0.0 0.1 0.0
4.8 11.9 1.3 1.0 1.3 4.0 1.7 0.4 0.0 0.0 0.7 0.0
27.4 2.3 11 6.7 1.2 175 1.4 5.1 0.0 0.0 1.6 0.0

© 00 N O o A W N -, O
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94 Table S7. The distribution of particulate 1/SVOCs (mg km-1) at whole driving cycle (W_hot) for non-(DPF + DOC)
95 vehicles separated by volatility bins and the O:C ratio.

log10C O:C ratio
‘w9 T 0 02 03 04 05 06 07 08 09 100 1L
m-) 1l 02 03 04 05 06 07 08 09 10 11 12
4 131'0 000 042 000 000 000 000 000 000 000 000 000
3 258'5 102 000 000 015 026 000 000 000 000 000 000
2 1}3'3 000 000 000 000 000 019 000 000 000 000  0.00

-1 3.84 0.12 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

892 475 1.17 2.45 0.21 1.60 0.19 0.00 0.00 0.00 0.00 0.00
030 321 0.09 0.00 0.31 0.00 0.82 0.00 0.00 0.00 0.00 0.00
0.81 1.44 0.17 141 1.27 2.23 0.54 0.00 0.00 0.00 0.29 0.00

0 291 073 002 000 000 007 002 000 000 000 000 000
1 215 078 013 002 000 005 000 000 000 000 000 000
2 852 237 435 033 000 000 011 000 000 000 000 0.0
3 171'0 375 030 043 008 005 000 000 000 000 000  0.00
4 699 166 178 110 009 001 000 000 000 000 000 000
5 409 693 811 124 149 554 08 000 000 000 002  0.00
6 1%'1 550 894 102 126 049 000 000 000 000 000  0.00
7

8

9

96
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97 Table S8. The distribution of particulate 1/SVOCs (mg km-1) at low-speed stage for (DPF + DOC) vehicles separated
98 by volatility bins and the O:C ratio.

log10C O:C ratio
: (/ég 0-0.1 0.1- 0.2- 0.3- 0.4- 0.5- 0.6- 0.7- 0.8- 0.9- 1.0- 1.1-
m~) ' 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

-4 3.0 0.0 15 0.9 0.0 111 0.0 0.7 0.0 0.0 0.0 0.0
-3 9.2 2.5 2.8 2.2 0.5 0.0 0.3 0.0 0.0 0.0 0.0 0.0
-2 25.7 0.7 0.3 0.3 0.3 0.0 0.0 1.2 0.0 0.0 0.2 0.0
-1 27.8 4.8 0.7 1.0 0.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0

778 3028 3.4 1.2 9.7 52.1 4.9 0.8 0.0 0.0 1.8 0.0
2942 262 335 91.2 18.9 216.5 29.2 0.0 0.0 0.0 34.8 0.0

O 838 69 30 04 01 21 10 02 00 00 05 00
1 469 201 95 76 30 13 12 02 02 00 02 00
2 992 352 1154 35 13 02 27 07 01 00 84 00
3 3280 483 100 53 07 78 03 03 00 00 02 00
4 1322 108 416 496 20 03 04 00 00 00 02 00
5 877 122 499 1089 172 1155 41 03 00 00 04 00
6 4086 2375 747 328 178 52 22 00 00 00 00 00
7 133?5' 6620 2224 576 63 1324 44 15 00 00 18 00
8

9

99

S1



100 Table S9. The distribution of particulate 1/SVOCs (mg km-!) at middle-speed stage for (DPF + DOC) vehicles separated
101 by volatility bins and the O:C ratio.

log10C O:C ratio
) (/ég 0- 0.1- 0.2- 0.3- 0.4- 0.5- 0.6- 0.7- 0.8- 0.9- 1.0- 1.1-
m) 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

-4 1.2 0.9 0.6 0.6 0.0 2.4 0.0 0.0 0.0 0.0 0.0 0.0
-3 1.4 0.4 0.2 0.2 0.1 3.6 0.0 0.0 0.0 0.0 0.0 0.0
-2 1.2 0.1 0.0 0.0 0.0 4.1 0.0 0.0 0.0 0.0 0.0 0.0
=l 1.3 0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 1.7 0.0
134 0.4 0.4 0.1 0.2 0.0 0.3 0.0 0.0 0.0 0.3 0.0
3.5 4.8 1.0 0.2 0.0 0.1 0.0 0.0 0.0 0.0 1.0 0.0
10.7 3.2 5.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12.4 5.6 0.7 0.6 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0
6.0 0.8 2.9 8.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
51 2.2 7.9 9.9 2.2 15.6 1.8 0.0 0.1 0.0 0.0 0.0
214 186 115 3.5 2.8 1.3 0.8 0.1 0.0 0.0 0.1 0.0
393 282 24.9 6.2 0.7 7.5 0.4 0.0 0.0 0.0 0.0 0.0
8.7 14.5 3.5 1.0 1.9 3.7 1.3 0.0 0.0 0.0 0.1 0.0
11.7 3.4 2.2 3.8 0.7 14.1 15 0.5 0.0 0.0 1.7 0.0
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103 Table S10. The distribution of particulate 1/SVOCs (mg km™) at high-speed stage for (DPF + DOC) vehicles separated
104 by volatility bins and the O:C ratio.

log10C O:C ratio
) (/ég 0- 0.1- 0.2- 0.3- 0.4- 0.5- 0.6- 0.7- 0.8- 0.9- 1.0- 1.1-
m) 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

-4 1.6 0.4 0.1 0.3 0.0 5.2 0.0 0.0 0.0 0.0 0.0 0.0
-3 1.0 0.3 0.3 0.2 0.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0
-2 1.0 0.0 0.1 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0
=l 11 0.0 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
3.7 0.3 0.1 0.1 0.0 0.1 0.1 0.0 0.0 0.0 4.0 0.0
1.6 2.4 0.4 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.5 0.0
7.5 3.3 11.8 0.5 0.0 0.0 0.1 0.0 0.0 0.0 1.4 0.0
17.2 3.6 0.7 0.4 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
6.0 0.7 2.3 8.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
59 11 5.0 16.0 15 20.9 2.2 0.0 0.0 0.0 0.1 0.0
195 180 11.2 3.3 3.8 1.4 0.8 0.0 0.0 0.0 0.1 0.0
569 456 29.1 4.9 0.3 15.6 0.7 0.5 0.0 0.0 0.3 0.2
4.0 11.2 1.2 0.6 0.8 1.9 15 0.1 0.0 0.0 0.3 0.0
7.3 1.9 2.7 6.0 1.2 8.9 2.9 0.3 0.0 0.0 5.6 0.0
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106 Table S11. The distribution of particulate 1/SVOCs (mg km-?) at whole driving cycle (W_cold) for (DPF + DOC) vehicles
107 separated by volatility bins and the O:C ratio.

log10C O:C ratio

) (lég 0- 0.1- 0.2- 0.3- 0.4- 0.5- 0.6- 0.7- 0.8- 0.9- 1.0- 1.1-
m=) 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

-4 15 0.6 0.4 0.5 0.0 4.0 0.0 0.0 0.0 0.0 0.0 0.0
-3 1.4 0.4 0.3 0.2 0.0 3.6 0.0 0.0 0.0 0.0 0.0 0.0
-2 1.8 0.1 0.0 0.0 0.0 2.2 0.0 0.0 0.0 0.0 0.0 0.0
=l 1.9 0.2 0.0 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.8 0.0
10.7 0.6 0.3 0.1 0.1 0.1 0.2 0.0 0.0 0.0 2.1 0.0
3.8 43 0.9 0.4 0.1 0.1 0.1 0.0 0.0 0.0 0.8 0.0
11.7 4.2 11.6 0.5 0.1 0.0 0.1 0.0 0.0 0.0 0.9 0.0
23.5 5.8 1.0 0.6 0.1 0.5 0.0 0.0 0.0 0.0 0.0 0.0
9.5 1.0 3.7 9.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7.8 1.9 7.7 15.6 2.3 20.9 2.0 0.0 0.0 0.0 0.1 0.0
313 244 13.1 4.2 3.7 15 0.8 0.1 0.0 0.0 0.1 0.0
84.7 542 324 7.0 0.6 14.9 0.6 0.3 0.0 0.0 0.2 0.1
8.4 20.9 24 0.8 1.6 4.2 15 0.1 0.0 0.0 0.2 0.0
17.5 3.3 3.3 7.3 15 17.3 3.0 0.4 0.0 0.0 4.5 0.0
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109 Table S12. The distribution of particulate 1/SVOCs (mg km-!) at whole driving cycle (W_hot) for (DPF + DOC) vehicles
110 separated by volatility bins and the O:C ratio.

log10C O:C ratio
) (/ég 0-0.1 0.1- 0.2- 0.3- 0.4- 0.5- 0.6- 0.7- 0.8- 0.9- 1.0- 1.1-
m-) ' 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

-4 0.21 0.26 0.10 0.05 0.00 5.27 0.00 0.00 0.00 0.00 0.00 0.00
-3 0.38 0.09 0.06 0.00 0.02 1.74 0.00 0.07 0.01 0.00 0.00 0.00
-2 0.38 0.03 0.02 0.00 0.00 0.29 0.00 0.00 0.00 0.00 0.00 0.00
=l 0.43 0.06 0.01 0.04 0.00 0.04 0.00 0.00 0.00 0.00 5.44 0.00
0 234 031 0.11 0.03 0.00 0.00 0.00 0.00 0.00 0.00 1.13 0.00
1 1.47 0.88 0.10 0.08 0.01 0.03 0.00 0.01 0.01 0.00 0.74 0.00
2 7.49 2.15 6.00 0.15 0.04 0.01 0.05 0.00 0.01 0.00 0.36 0.00
3 7.83 6.48 0.51 0.52 0.07 0.19 0.01 0.00 0.00 0.00 0.00 0.00
4 3.58 0.48 1.93 3.60 0.06 0.03 0.00 0.00 0.00 0.00 0.01 0.00
5 7.51 1.62 5.82 2.40 2.23 16.47 1.09 0.12 0.00 0.00 0.78 0.00
6

221'2 1266 723 999 240 296 132 008 000 000 021 000
7 3%)'7 1219 889 674 005 574 025 000 009 000 041  0.00

7.02 5.74 7.26 0.27 0.83 5.43 2.50 0.53 0.00 0.00 0.15 0.00
5.58 2.20 2.39 3.19 0.20 5.53 1.06 0.10 0.00 0.00 4.43 0.00

111

S1



112

113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133

References:

Alam, M. S., Zeraati-Rezaei, S., Liang, Z., Stark, C., Xu, H., MacKenzie, A. R., & Harrison, R. M. (2018). Mapping
and quantifying isomer sets of hydrocarbons (> C12) in diesel exhaust, lubricating oil and diesel fuel
samples using GC x GC-ToF-MS. Atmospheric Measurement Techniques, 11(5), 3047-3058.
doi:10.5194/amt-11-3047-2018

https://www.epa.gov/tsca-screening-tools/download-epi-suitetm-estimation-program-interface-v411. (2021,
March 12, 2021). EPI Suite™ - Estimation Program Interface v4.11. Retrieved from
https://www.epa.gov/tsca-screening-tools/download-epi-suitetm-estimation-program-interface-v411

Huo, Y., Guo, Z,, Liu, Y., Wu, D., Ding, X., Zhao, Z., . . . Chen, J. (2021). Addressing Unresolved Complex Mixture
of 1/SVOCs Emitted From Incomplete Combustion of Solid Fuels by Nontarget Analysis. Journal of
Geophysical Research: Atmospheres, 126(23). doi:10.1029/2021jd035835

May, A. A., Presto, A. A., Hennigan, C. J., Nguyen, N. T., Gordon, T. D., & Robinson, A. L. (2013a). Gas-particle
partitioning of primary organic aerosol emissions: (1) Gasoline vehicle exhaust. Atmospheric
Environment, 77, 128-139. doi:10.1016/j.atmosenv.2013.04.060

May, A. A,, Presto, A. A., Hennigan, C. J., Nguyen, N. T., Gordon, T. D., & Robinson, A. L. (2013b). Gas-Particle
Partitioning of Primary Organic Aerosol Emissions: (2) Diesel Vehicles. Environmental Science &
Technology, 47(15), 8288-8296. d0i:10.1021/es400782j

Zhao, Y., Nguyen, N. T., Presto, A. A., Hennigan, C. J., May, A. A., & Robinson, A. L. (2015). Intermediate Volatility
Organic Compound Emissions from On-Road Diesel Vehicles: Chemical Composition, Emission Factors,
and Estimated Secondary Organic Aerosol Production. Environmental Science and Technology, 49(19),
11516-11526. doi:10.1021/acs.est.5b02841

S1


https://www.epa.gov/tsca-screening-tools/download-epi-suitetm-estimation-program-interface-v411
https://www.epa.gov/tsca-screening-tools/download-epi-suitetm-estimation-program-interface-v411

