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Characterization of industrial wastewater using comprehensive
two-dimensional gas chromatography coupled with time-of-flight

mass spectrometry

HUANG Yihua, CHENG Chunlei, WU Cheng, LI Mei"
(School of environment and climate, Jinan University, Guangzhou 510632, China)
Abstract: Industrial wastewater is one of the main sources of environmental contamination. It
often faces issues such as water quality exceeding standards, unknown sources of polluted
wastewater, and unclear priority levels for chemical control. To address these problems, a method
based on two-dimensional gas chromatography combined with time-of-flight mass spectrometry
(GCxGC-TOFMS) has been devised to obtain extensive compound detection information. This
method prioritizes compounds based on their persistence, mobility, and toxicity (PMT)
characteristics for screening and representation. By integrating the least squares method and
cluster analysis, precise traceback of pollution sources at the industrial park's wastewater outlet is
conducted. Additionally, chemical fingerprint profiles for the paint and coatings, electroplating,

and pharmaceutical industries have been established. This method accelerates the identification of



the industrial sector responsible for the wastewater. The research findings provide a scientific
basis for the effective identification, scientific treatment, and strict regulation of industrial
wastewater.

Keywords: Comprehensive Two-Dimensional Gas Chromatography; Time-of-Flight Mass

Spectrometry; Chemical Industry Park; Source Tracing; Chemical Fingerprint Spectrum
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