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Proj ect Description

This project is related to environmental engineering, air pollution,
envi ronnmental chenistry, and anal ytical chemistry.

Gaseous organi ¢ conpounds are common air pollutants emtted fromdiverse
sources, including traffic, industrial activities, conmbustion processes,
chem cal products, and building materials. Exposure to many of these
conpounds—such as fornal dehyde and aromati ¢ hydrocar bons—has been associ at ed
with disconfort, inpaired cognitive function, and adverse health effects
ranging fromirritation and respiratory synptons to neurol ogi cal disorders
and cancer. Advancing anal ytical techniques for detecting gaseous organic
compounds is essential for accurately quantifying inhal ati on exposure,
studying pollutant formation processes, and protecting public health.

Dr. Wr's lab has recently adopted a novel atnospheric pressure chem ca
ionization technique with nultiple types of primary reagent ions, including
anmmoni um urea, and bromide, to be coupled with an advanced Orbitrap nass
spectroneter to enable real -tine measurenment of a w de range of gaseous
organi ¢ conpounds. However, the performance of this new setup for compound
identification and quantification remains |argely untested.

The objective of this study is to characterize the perfornmance of the
Orbitrap mass spectronmeter with the multi-schene chenical ionization
techni que for online measuring organi c gaseous air pollutants. To achi eve
this, the student wll:
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1. Design, build, and validate a calibration device that can generate the
calibration standards of gaseous organi ¢ compounds.

2. Quantify the sensitivity of the Orbitrap nass spectroneter with the nulti-
scheme chemnical ionization technique for a wi de range of gaseous organic
compounds.

This project will result in the devel opnent of a new functional calibration
device and wi |l advance anal ytical techniques for online quantification of
organi c gaseous air pollutants. The student will gain val uable research
experience in environnental chem stry, analytical chem stry, project

pl anni ng, and instrunentation devel opnent.
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