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Air pollution is a major environmental risk to human health, with many harmful particulate pollutants
originating from volatile precursors that undergo chemical transformation in the atmosphere. During oxidative
aging, these compounds form secondary products with altered volatility, reactivity, and toxicity, contributing
to secondary aerosol formation. In addition to traditional precursors, volatile chemical products (VCPSs) such
as solvents and personal care products have emerged as significant sources of urban volatile organic
compounds. A molecular-level understanding of their oxidation pathways is essential for improving air quality
models and health risk assessments.

In this work, atmospheric aging processes are simulated using an oxidation flow reactor (OFR) equipped with
a UV lamp, enabling controlled exposure to OH radicals, Os, and NOy on accelerated timescales. The resulting
gas-phase oxidation products are analyzed with an Orbitrap mass spectrometer coupled to a multi-scheme
chemical ionization inlet, providing the high mass resolution and selectivity required to resolve highly oxidized
organic molecules relevant to aerosol formation.
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Figure 1: Experimental setup®

A central focus of this thesis is the thorough characterization and calibration of the OFR-Orbitrap system. This
includes determination of OH exposure, assessment of particle transmission efficiency. Furthermore, robust
guantification of oxidation products requires precise calibration, achieved through the development of an in-
situ H2SO4 production system and a permeation-tube-based calibration approach.

By establishing a reliable methodological framework, this work enables improved investigation of VCP-
derived oxidation products and strengthens confidence in OFR-Orbitrap measurements for atmospheric
chemistry research.

1 Melanie Ellmauer, Bachelorthesis, TU Wien 2026


https://www.tuwien.at/tch/imc/institutsseminar
https://maps.tuwien.ac.at/?q=BA05G02
https://tuwien.zoom.us/j/983%200066%202349

