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Rapid determination of chromium in aluminum food packaging by fiber laser
induced breakdown spectroscopy
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ABSTRACT: Objective To establish a method for rapid determination of chromium content in aluminum food
packaging based on fiber laser induced breakdown spectroscopy. Methods The sensitivity and limit of detection of
laser induced breakdown spectroscopy and flame atomic absorption spectrometry optimized by laser pulse width,
energy and baseline were evaluated with reference materials, and the 2 kinds of techniques were applied to the

detection of aluminum food packaging samples, and the corresponding results were compared. Results For fiber
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laser induced breakdown spectroscopy, the time consumption was 2 min, the limit of detection was 5.2 pg/g, and the

detected Cr content of coca cola packaging, aluminum foil paper and aluminum box were 45, 22, 21 pg/g,

respectively. For flame atomic absorption spectrometry, the time consumption was 4 h, limit of detection was

7.2 ng/g, and the detected Cr content of these 3 samples were 136, 16, 14 pg/g, respectively. Conclusion This method

is superior to the conventional flame atomic absorption spectrometry method in terms of analyzing speed, limit of

detection and cost, and its detection results of commercial samples are similar to those of flame atomic

absorption spectrometry, which proves the reliability of this method and its potential applicability in analysis tasks of

limited time and large sample quantity.

KEY WORDS: fiber laser; laser induced breakdown spectroscopy; aluminum food package; rapid detection;
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