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Design of photochemical vapor generation - inductively coupled plasma

mass spectrometer combined analytical instrument
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Abstract: Inductively Coupled Plasma Mass Spectrometry (ICP-MS) is commonly used for
elemental content analysis. Photochemical Vapor Generation (PVG) utilizes photochemical
reactions to convert analytes into corresponding volatile compounds and effectively separates them
from the sample matrix, showing potential as an alternative sample introduction technique for ICP-
MS. To address the issues of low sample introduction efficiency and significant matrix effects
associated with traditional pneumatic nebulizers, a PVG system was integrated to replace the
conventional pneumatic nebulization setup in ICP-MS, leading to the development of a PVG-ICP-
MS coupling instrument. The coupling of PVG with ICP-MS can significantly reduce matrix
interferences from the sample matrix during analysis and substantially improve sample introduction
efficiency (up to 100%). This expands the application scope of ICP-MS and is expected to provide
technical support for the development of highly sensitive analytical methods for elements in

complex matrices.
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