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Mass Spectrometry

SAFETY STATEMENT

This CBPL Method cannot fully address safety issues that may arise from its use.  The analyst is responsible for assessing potential safety issues associated with a given method at its point of use.

Before using this method, the analyst will consider all general laboratory safety precautions.  In particular, the analyst will identify and implement suitable health and safety measures and will comply with all pertinent regulations.

METHOD UNCERTAINTY

The uncertainty of measurement for this method is specific to each laboratory.

0.

SCOPE AND FIELD OF 




APPLICATION

This is a general guide that only addresses the use of mass spectrometry (MS).  MS is an analytical technique that may be used alone (i.e., TOF and MS/MS) or interfaced with other instrumentation (i.e., GC, ICP, GC-FTIR-MS and LC).  MS provides structural information and qualitative and quantitative information about the molecular and atomic composition of inorganic and organic materials with limited amounts of analyte material.  The advantages of MS are higher sensitivity over many other analytical techniques; specificity from characteristic fragmentation patterns to identify unknowns or confirm presence of suspected compounds, and molecular weight information.

This guide contains sections to familiarize the user with general mass spectrometry.  Sample introduction requirements to the mass spectrometer including gas chromatography and liquid chromatography sample introduction is informational.  The sections on ionization techniques and analyzer are informative for the various types of mass spectrometers available.  In addition, the analysis by tandem mass spectrometry is described.  This general guide also includes a section on data analysis and interpretation.

The spectral data from the mass spectrometer contains information on the molecular weight of ions from the sample, including fragmentation ions from the bond cleavage of the molecular ion by ionization, and the relative abundance of these ions.

The data analysis and interpretation section addresses the limitation of mass spectral information due to the resolving power of the mass spectrometer.  This resolving power affects the selectivity, precision, and accuracy of the spectral information.

While the use of analytical standards, particularly internal standards, to increase accuracy, and selected ion monitoring (SIM) to increase sensitivity are mentioned, this guide does not address uncertainty.  Uncertainty must be addressed in specific methods and would be dependent upon, but not limited to



(1) the sample introduction to the mass spectrometer (if the MS is used alone or in conjunction with other instrumentation);


(2) the type of ionization technique and analyzer; and



(3) the analysis parameters, such as SIM or SCAN, sampling number, tuning, threshold, signal-to-noise, etc.

Though mass spectrometry is a powerful analytical technique in the analytical laboratories, it is limited to the analysis of chemicals for their structural and molecular identification without separation, similar to FTIR.  Therefore, the popular combination of chromatographic and mass spectrometric techniques provides separation, identification, and quantitation information of chemicals and mixtures.  This information is useful for classification purposes for Chapter 33 of the Harmonized Tariff Schedule of the United States (HTSUS).
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