Organosulfate formation during the reactive uptake of
monoterpene oxides on acidic seed particle
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Introduction Results
e Organosulphate formation in laboratroy produced SOA from BVOC oxidation [Iinuma, et al., 2007a; Iinuma, et al., Figure 1: Time series of particle volume 2l
2007b; Ng, et al., 2008; Surratt, et al., 2008; Surratt, et al., 2007a; Surratt, et al., 2007b] and from reactive uptake of increase (AV) for all 10 experiments. 'N' ® (-Pinene oxide N
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VOCs [Liggio, et al., 2007; Liggio and Li, 2006; Liggio, et al., 2005] 1n the presence of acidic particles seed particles, respectively, c .l.".: "z %o B Campholenic aldehyde N
e Atmospheric relevance of organosulphate and nitroxy-organosulphate originating from isoprene and monoterpenes e Particle volume growth was obverved mg .:3’0" z g?;f:;\;eeoéz o
. . U
[Gao et al., 2006; Surratt et al., 2007; Iinuma et al., 2007; Gomez-Gonzalez et al., 2008; Altier1 et al., 2008]. for all Organic precursors in the pres- . 10 - | @ o-Pinene oxide A
| | ence of acidic seed particles. Z ] ® Campholenic aldehyde A
e Field evidence: organosulphates may contribute significantly to ambient SOA, ranging from 6-12% [Lukdcs et al., e No particle volume growth was ob- E . AN A v ()-Carveol A
2009] or as high as 30% [Surratt et al., 2008]. served for all neutral seed experiments <1 S = R ABAL . B-P!nene eiel T0Lppe &
regardless of the organic precursors. 4 @ [-Pinene oxide 150ppb A
e The proposed structures of organosulphates suggest a terminal sulphate group with MW ~ 200-300. o .
e The reaction of epoxides with sulphuric acid 1s kinetically preferred over the reaction of alcohols with sulphuric acid OO . i . e o
[Minerath et al., 2008; Minerath and Elrod, 2009]. ' ' ' ' '
Time [h]
e Furthermore, epoxides containing tertiary carbon atoms react much faster with acidic sulphate than epoxides contain-
) ) . B-Pinene organosulphate MW250 Standard \O 1: TOF MS ES-
ing only primary and secondary carbon atoms [Minerath and Elrod, 2009]. 100 v 249 0.50Da
0\01 §\ 3003 Figure 2: Extracted ion chromatograms (EICs) of m/z
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The IMS provides another dimension of sample separation. + % o - A secondary carbon substituted organosulphate > a tertiary carbon sub-
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e Jons are separated as they drift through a gas under the influence of electric field. E.. 050, o . & P . . o
S - , o - Lewis and Brensted acid catalysed 1somerisation
e Drifting time depends on the mobility of 1ons. "4
e Jons of 1dentical mass can be separated based on size, shape and charge.
Mobility can be expressed as follows:
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