Evaluating an Isoprene SOA Kir (
Laboratory and Field Measurements ™

Haofei Zhang! (haofei.zhang@ucr.edu)

Chuanyang Shen?, Xiaoyan Yang!, Joel Thornton?, John Shilling3,
Chenyang Bi4, and Gabriel Isaacman-VanWertz>

1Department of Chemistry, University of California, Riverside; 2Department of
Atmospheric Sciences, University of Washington;
Laboratory; 4AerodynesResearch Inc.; >Departme

-

‘ e g :
o ‘, 43 En | =ring, Vilge |n|é TeCh. e S 4 | R o 2 ;‘\“:.\ " A
AN g . . ey R - - g . "~ PORGR dvs "3 - WP



mailto:haofei.zhang@ucr.edu

Motivation: Why isoprene

— o

[ isoprene




Motivation: Why isoprene

Emission Inventory (Tg/yr)

—) )\/ Isoprene 500 - 600
Terpenes 100 - 150

X isoprene Other BVOCs 400 - 500
Anthropogenic 100 -150
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Isoprene SOA Formation Modeling
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« Highly simplified;

« Parameterization based on
chamber-derived SOA;

« No molecular information.
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Multiphase Isoprene SOA Kinetic Modeling
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Evaluation with Chamber Experiments
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Evaluation with Chamber Experiments
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Evaluation with SOAS Field Measurements
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Evaluation with SOAS Field Measurements
Other considerations

 Dry and wet depositions (Nguyen et al., Proc. Natl. Acad. Sci., 2015, 112, E392;
Bi and Isaacman-Vanwertz, Environ. Sci.: Atmos. 2022, 2, 1526);

 Dilution (Kaiser et al., Atmos. Chem. Phys. 2016, 16, 9349);

« Aqueous-phase uptake (Isaacman-Vanwertz et al., Environ. Sci. Technol., 2016,
50, 9952, Vasquez et al., Proc. Natl. Acad. Sci., 2020, 117, 33011);

« Aerosol phase state (Shiraiwa et al., Nature Comm., 2017, 8, 15002;
Schmedding et al., Atmos. Chem. Phys., 2020, 20, 8201);

m Shen et al., in prep.



Evaluation with SOAS Field Measurements
Gas-phase compansons
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Evaluation with SOAS Field Measurements
SOA comparisons

0.20 o C5-Lvdata |I

m C5-LV model

0 4 8 12 16 20
Hour of Day

Shen et al., in prep. Data from: Zhang et al., Proc. Natl. Acad. Sci., 2018, 115, 2038; Lee et al., Proc. Natl.

Acad. Sci., 2016, 113, 1516



Evaluation with SOAS Field Measurements
SOA comparisons
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Multiphase Isoprene SOA Kinetic Modeling
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Evaluation with SOAS Field Measurements
SOA comparisons
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Evaluation with SOAS Field Measurements
SOA comparisons
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Summary

* A new condensed isoprene mechanism. Consistency with chamber
experiments. Can be applied in large-scale regional models.

* The low-volatility pathway constitute a large fraction (¥*57%) in the field
isoprene-SOA formation.

e Future study on specific conditions (e.g. the high-NOx condition) should be
done fully understand the isoprene oxidation and SOA formation.

UCR



SRH vs. RH
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C5-LV vs. C5-NLV
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LV vs. Reactive uptake
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