Carbonyl group containing products from nopinone oxidation
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B Introduction .
Nopinone is a first generation product from the atmospheric B-pinene oxidation and was mainly investigated in kinetic studies in the Products
past. Rate constants for OH (Atkinson and Aschmann, 1993; Calogirou ef al., 1999) and NO, reactions and few reaction products +OH 7
° ° ° ° ° ° ° ° ° ° > >
(Calogirou et al., 1999) were reported. In this study nopinone oxidation was performed to investigate oxidation products in gas- and — ®
particle-phase by OH reaction.
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Figure 1: Schematic diagram and instrumentation of the Ift aerosol measurements were perfOl‘emd using the Sample purification usingesolid ;hase extraction cartridges
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G h . 200 1 nopinone (m/z 139) . . .
as-phase: J Denuder extracts were analyzed for further product identification and
( compared with blank experiments (see Figure 3).
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- A complex mixture of oxo-nopinones were detected at m/z 0 2 4 6 8 K g f 16 Time min
511 with no apparent favor of one 1somer. o A0°] D HIC349-AIMS
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\\ 3-position location for the initial H-abstraction (Lewis et al., 2005 ) grams (BPC) (A) of a nopionone experiment with (B) a TME/O, blank reaction. (C) Shows the Extracted
o~ P ' inonic acid-DNPH 49.
I-position —___ where the C-H bond was calculated to have the lowest Ion Chromatograms (EIC) that were compared with norpinonic acid-DNPH standard m/z 349
energy barrier. | _ o , |
osition — Table 2 : List of detected compounds as their hydrazone derivatives and their obtained accurate
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Figure 5: Possible positions of initial : : ) [min] mass composition [ppm]
. . - * Formed 3-nopinonyl radical can react further e.g. with 9.3 335.1016 C_HN,O 5.8 0.0102  CH,_O, (1 carbonyl group) 156
H-abstraction from nopinone OH oxi- 14 15 476 8 12
dats O_to form oxo-nopinone (see Fioure 6) ON. 335.0995 C H NO, 0.6 0.0137 CgHuO (1 carbonyl group) 156
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. 16.7 511.1325 C H oNLO, 1.5 0.0137 C,H, O, (2 carbonyl groups) 152
\ Figure 6: One possible mechanism for oxo-nopinone formation. )\ /
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Particle-phase:
- The compounds with m/z 335, 349 and 511 were also detected 1n the particle-phase.
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Figure 7: SOA growth curves for nopinone/OH reaction (A) without NO (B) 1n the presence of NO and (C) B-pinene ozonolysis. Note that the axis have different scales.
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