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Definitions

e Carbonyl Compounds: Harmful chemicals in the air, such as formaldehyde and acetaldehyde,
that can cause health issues.

e Microreactor: A small device used to capture and analyze tiny amounts of chemicals from the
air.

e Derivatizing Agent: A chemical used to make other chemicals easier to detect and measure.
e Oximation Reactions: Chemical reactions that help capture and analyze carbonyl compounds.

e Fourier Transform Ion Cyclotron Resonance Mass Spectrometry (FT-ICR-MS): A
technique to identify and measure chemicals with high accuracy.

Key Findings

e The new microreactor method is effective for capturing and analyzing harmful carbonyl
compounds in the air.

e This method provides high capture efficiency and accurate measurements compared to traditional
methods.

e The microreactor can detect more than 20 different carbonyl compounds in urban air samples.

Introduction

The study focuses on a new method to analyze harmful carbonyl compounds in the air using a
microreactor. These compounds, like formaldehyde and acetaldehyde, are toxic and can cause serious
health problems. The traditional methods to measure these compounds have limitations, so a more
efficient and accurate method is needed.

Main Content
Background

Carbonyl compounds are harmful chemicals released into the air from vehicles, industrial plants, and
other sources. These compounds can cause lung cancer and heart disease with long-term exposure.
Traditional methods to measure these compounds are not very efficient or accurate, so researchers
developed a new approach using a microreactor.

Methods



Results

Microreactor Design: The microreactor is a small device with thousands of tiny pillars inside.
These pillars are coated with a special chemical called ATM that reacts with carbonyl compounds
to capture them.

Air Sample Collection: Air samples were collected from different locations in urban areas using
special bags and syringes.

Chemical Analysis: The captured carbonyl compounds were analyzed using two techniques:

o FT-ICR-MS: This method provides highly accurate measurements and identification of
the compounds.

o UHPLC-MS: This technique separates and analyzes different types of carbonyl
compounds.

The microreactor was able to capture over 20 different carbonyl compounds from the air samples.

The most common compounds detected were acetone, 2-butanone, acetaldehyde, and
formaldehyde.

The microreactor showed high capture efficiency, meaning it was very effective in collecting
these compounds from the air.

Conclusion

The study demonstrates that the microreactor approach is a highly effective and accurate method for
analyzing carbonyl compounds in the air. This new method overcomes many limitations of traditional
techniques and provides a valuable tool for monitoring air quality and protecting public health. Further
improvements and research can enhance its capabilities and applications.
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