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Introduction

Experimental Methods
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Chemical Reactivity
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In literature, SOA formation from FGTOP

has been studied with OH radical, but not 

with NO3 radical

FGTOP produced from the gas phase 

reaction of Monoterpene with

Atmospheric Oxidants

This study aims to determine the 

potential of SOA formation from

Myrtenal (FGTOP) reaction with NO3

(Mutzel et al., 2016)
(Calogirou et al., 1999)(Borbon et al., 2023)

(SCIENCE CHINA 

PRESS, 2024)
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CHARME Characteristics

Material Inox 304 L 

electropolished

Shape Cylindrical

Volume 9.2 m3

S/V 5.1m-1

Agitation 4 Fans Inox

( 50 cm)

Temperature (293 ± 2) K

Pressure 0.1 mbar – Patm

R.H. < 0.1 %

Air Clean / Dry

Air Generator

Simulation 

Chamber

CHARME

Chamber For the Atmospheric Reactivity and  the 

Metrology of the Environment

Analytical 

Techniques

Online

SMPS

Online

Online

• [Myrtenal] vs Time

• Rate Coefficient Determination

• Gas Phase Product Yields

PTR-ToF-

MS

Portable 

TD-GC-MS

Secondary 

Organic Aerosols 

(SOAs)

• Active adsorption of VOCs

• Gas Phase Product 

Identification

• Aerosol size and number

distribution

• SOA Yield determination

FGTOP / 

gaseous 

oxidation 

products
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Results & Discussion

Typical concentration-time profiles obtained for 

Myrtenal and SOAs concentrations

Temporal Profile of Myrtenal and 

Products / Fragments (PTR-ToF-MS analyses) SOA Growth & SOA Yield Curve

YSOA = 
M0 (µg/m3 )

ΔHC (µg/m3 )

Aerosol mass concentration (M0) → SMPS (µg/m3; SOA density = 1 g.cm-3) 

Reacted VOC concentration  → PTR-TOF-MS (µg/m3 )

- αi: mass-based stoichiometric coefficient of 

the semi-volatile oxidation product “i”

- Ki: gas-particle partitioning constant of “i”

(in m3.µg-1) 

Odum Fit : 

YSOA = M0 ∑
αi.Ki

1+ Ki.M0

Minor Gas Phase Products / Fragments

SOA Identification 

by ESI-LC-QToF-

MS/MS

Kinetics

determination by 

PTR-ToF-MS

Gas Phase Products

Identification by 

TD-GC-MS

Aerosol Extinction 

Coefficients by IBBCEAS 

(in construction)
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Conclusion Future Work

References

✔ SOA yields from Myrtenal + NO3 increases with the initial VOC concentration

✔ SOA yields are in the range 14-32%

✔ SOA diameter and mass still increase beyond 5 hrs

✔ αi and Y values are close → Low-volatility organic products formed from NO3

reaction with Myrtenal are almost completely transferred to the particulate phase.

Myrtenal + NO3

SOA formation starts when  80 µg.m-3 (12 ppbv) of Myrtenal is consumed

The diameter and mass of 

the SOAs is increasing

beyond 5 hrs

While SOA number

concentration decreases

after 70 min of reaction
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Hypothesis: SOA coagulation and / or gas phase 

products partitioning to the aerosol phase

Some products react with NO3 leading to second-generation

products or decrease due to partioning in the aerosol phase
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α = 0.355 ± 0.016

K = 0.037 ± 0.006

        R2 = 0.99
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y = 0.36x -29.71

    R2 = 0.99


