Overview:

General procedure for photochem-
ical degradation experiments:

1)The compound of interest and the
photo labile precursor for the
formation of OH radicals are
iInserted into a UV/VIS transparent
chamber and backfilled with
synthetic air.

2) Initiation of the experiment by the
exposure to visible/near-UV light.

3) Investigation of reactant degra-
dation and product formation.

Challenge:
Formation of diverse degradation
products in mixing ratios down to
the sub-ppbV as well as in the
ppmV range (NO,, HNO,) requires
the application of sophisticated
analytical methods and tools. Care
has to be taken regarding the
Impact of superimposed ion
chemistry when analyzing unknown

INn-situ monitoring of atmospheric degradation product studies of
aromatic hydrocarbons with CAPI- and APLI-MS
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Introduction Experimental Setup

reactor‘s aluminum flange
glass sampling tube

gate valve

sheath gas inlet

transfer unit

laminar-flow ion source

pressure measurement port
VUV radiation inlet stage (APPI)
transfer caplillary unit with CAPI
0. DPSS laser (266 nm)

laser optics (mirrors)
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p-xylene Degradation Pathways (excerpt)
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* Diverse degradation products
e Starting mixing ratio: 1 ppmV
e 50 - 60% degradation within ~30 min

« expected product mixing ratios:
sub-ppbV to ppmV range

 Matrix: synthetic air w/ NO, (~ppmV)
1 atm total pressure
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Challenge for MS Investigations @ 1 atm: lon Transformation Processes
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Conclusions

A multidimensional analytical
setup was establshed for in-situ
monitoring of degradation studies
In particular aromatic hydro-
carbons

— APLI selective and sensitive for
ring retaining products

— CAPI non-selective and sensitive

— PICI information on gas phase
basicity

— NICI e.g., nitro-group containing
compounds are amenable;
iInformation on electron
affinity or gas phase acidity

— Different ionization positions
comparison of differently
progressed ion chemistry
yields information on
chemical reactivity of
species; preservation of MS
iInformation

— Temporal evolution of product
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