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Experimental setup

| :"::Z ;::a;?;i;;?:;uﬁtg Cihmtgsu:lds WItIk\ Ozone is recognized to lead to the formation of
. . r“ dy a key role in controlling the atmosrneric budget of
| zi;r%‘;’dgﬂ%ag\ igiﬁsgundary organic aerosols. The reaction network of two Cls (CHEHOO | o Quartz C
oo c:werr s tntuthe OZone-assisted oxidation reaction of crotanaldehyde (CA), is : \ . ORe
atived postin (e Lﬁz}era [re range between 390 K and 800 K in an atmospheric pressure jet |
ragiation is used to .ldentelfiueatlﬁaen:r:?ef;gﬁgi: 5 w;h Slﬂgletphutnn g 3 . ogend
| and separate structural isomers. Addi ]
;:ch:ne (1000 ppm) is observed to trigger the oxidation of CA already at 390 K, bde?g::nthcg fifieoonds
:hﬂs‘?seraéuéiwnere the oxidation reaction of CA in the absence of ozone was observed. The
R f;fnenza;of}g?;dm' C4HgO,, is found to be linked to the ketohydroperoxide resulting from
o Tt b6 ¢ € pnimary ozonide. A network of Cl reactions identified in the temperature
w B IS characterized by Cls addition to species like alkenes and aldehydes. The Oxidizer

| refm;;s of these studies provide new mechanistic Insights into ozone-assisted oxidation reactions
| Of aldenhydes, which is critical for the development of improved kinetics models

Molecular

: . Beam
_Reaction of Crotonaldehyde and Ozone — T Reeelr Synchrotron Radiation

Skimmer

CeH,O, GMNO,

CH,0, CHO CHeO, CsHiOs CyH,0, CH,O, P ~760 torr P ~10+ torr P ~10% torr

X+7=3 _ o, ml - E,_-‘—l,-*jj C,HHECJ: C.H..0. Xx+z=10 C,HFGI me
i X*+Z=5 CH0, X*z=8 CHO, S X+Z=12

S H,0, e Jet stirred reactor Sampling  Product analysis

CH.O C.H.0 C,HO, 1 ' x+2=9 C,H0, : |
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: A e ﬂightl mass spectrometer coupled to tunable synchrotron-generated radiation. This setup was used to detect
| | CiHO, and identify key products and intermediates formed during the ozone-assisted low-temperature oxidation of
CH,0 CH:O, il . crotonaldehyde.
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Typical mass spectra recorded after the ozone-assisted oxidation reaction of crotonaldehyde at a ?
temperature of 390 K and ionization energy of 11.0 eV.
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(Top) Primary unimolecular processes and bimolecular reactions
Involved in the ozone-assisted oxidation of crotonaldehyde. The
numbers in parentheses correspond to the nominal mass of the
respective structure
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f v I.J (Right) Photo-ionization efficiency curve of the signal recorded at m/z
ok I g4 iy DED cale. IE = 8 30 eV E s 118.026 corresponding to mass of either POZ, SOZ, or KHP. The
; signal is attnbuted in part to the KHP based on the calculated

= ionization energy that matches the signal onset.
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’ - | (Left) Photo-ionization efficiency curve for m/z 130 and (middle) 144 corresponding to the mass of Ci1 + CA and
~-[J-m/z 88.052 (C,Hz0,) : L1-m/z 102.068 (C5H,00,) Cl12 + CA, respectively. (Right) temperature profiles for both Cls with CA
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(Left) Photo-ionization efficiency
curve for m/z 118 and {nght) 132
corresponding to the mass of Ci1
+ propionaildehyde and CI2 +
propionaldehyde, respectively
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