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Introduction

Isoprene oxidation products
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Isoprene is the most abundant non-methane biogenic volatile organic compound in the atmosphere’.

Desidious plants emit estimated 540 Tg y' which is about 5 times as much
combined.

Isoprene and isoprene-derived oxidation products were disregarded as SOA-precursor compounds for a long
time. In the last two decades however, it was shown that isoprene oxidation products significantly contribute
to the formation of SOAZ2. Mechanistic and kinetic understanding of the isoprene oxidation processes involved

as all terpene emissions

remain poor and elucidation might close one very important gap of knowledge in SOA formation chemistry.
One major limitation is the lack of synthetic standards for intermediate oxidation products of isoprene. Most of

these compounds have labil functional groups additional to their relatively short

three key products of atmospheric degradation of isoprene were synthesized in this work which gives access

to the investigation of their chemical properties.

Aqueous phase Bulk reactor experiments

OH scavanging and quantification
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Fig. 2: Schematic experimental setup for aqueous-phase experiments with the emitted light
spectrum of the lamp setup compared to the sun irradiance AM1.5G.

During the course of the Iinvestigated reaction, OH radicals transform
deuterated isopropanol to deuterated acetone, which can be derivatized with
0-(2,3,4,5,6)-pentaflourobenzyl)-hydroxylamine hydrochloride (PFPHA). The
resulting imine can be quantified via GC-MS. To avoid further reaction during
derivatization, ethyleneglycol is added in excess during sampling.
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Fig. 3: OH scavenging reactions during the course of the experiment (above) and after sampling
(below) and derivatization agent 0-(2,3,4,5,6)-pentaflourobenzyl)-hydroxylamine
hydrochloride (right).

OH formation potential of 1,2-ISOPOOH

The thermic decay of 1,2-ISOPOOH was investigated as well as a Fenton-type
reaction with an iron salt as well as the photolysis under actinic conditions

Thermic decay Fenton-type Photolysis
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’_ .. Fig. 4: OH formation during the thermic decay experiment (left), the Fenton-type reaction with

FeSO, (middle) and the photolysis with the photoreactor (right).
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ACD-Chamber Experiments

Experimental Setup

Synthesized isoprene-derived oxidation products.
isoprene-1-hydroxy-2-hydroperoxide (left), isoprene-4-
hydroxy-3-hydroperide (middle), cis-B-isoprene-epoxydiol

Volume: 19 m3
Material: FEP Foll

/| —T-controlled
/ endlosi® « Batch mode reactor
\\_/// | —UV lamps e T = 20°C
The reactive uptake of 1,2-
ISOPOOH was investigated for
\& 2) two different Inorganic seed
- =i | iR particles based on (NH,),SO,.
, Bl The pH was varied by additional
\’\*—*’/ — H,SO, between 0 and 4. Also
— analyzer || analyzer experiments were carried out at
qonerator relative humidities between 0%
g swps | |~ F and 75%, respectively.
humidifier = AMS For a series of oxidation
airsjppw experiments,  photolysis  of
Fig. 5: Schematic experimental setup. hydrogen peroxide served as a
OH radical source.
Uptake of 1,2-ISOPOOH
A series of uptake experiments under 90 120
_ .. 30 —1,2-ISOPOOH (CI-Apl-ToF-MS) g
various conditions have been - — org. aerosol mass (AMS) 1
performed. However, only for acidic =z 14 o
seed particles and under dry ¢ s \m\“/\,\i 2
conditions a reactive uptake of £ 4 o
1,2-ISOPOOH was observed (Fig.6). = 6 ¢
According to* the specific uptake 0 | ’;‘
coefficient was determined to be 0 0
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In  experiments introducing OH
radicals to the chamber the formation
of ISOPOOH oxidation products from

,HO/ /)

a non-lEPOX  pathway> were ~o 5o
observed. The OH attack and P<(\DH ”“\)ﬂ/eo HD\)ﬂ/\DH
subsequent oxygen addition lead to o o, O o N
highly oxidized compounds, such as m/z 212 m/z 228 m/z 230
Isoprene-dihydroxy-dihydroperoxide Fig. 6: Reactive uptake experiment of 1,2-

as well as the corresponding
aldehyde. Various compounds were
observed to characterize their uptake
behavior on different seed particles.
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