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An experiment for undergraduate students: Element analysis of dietary supplements
using a nitrogen microwave inductively coupled atmospheric-pressure plasma optical
emission spectrometer (MICAP-OES)

Gunnar Schwarz, Chiara Fabbretti, Bodo Hattendorf

Laboratory of Inorganic Chemistry, Department of Chemistry and Applied Biosciences, ETH Ziirich,
Vladimir-Prelog-Weg 1, CH-8093 Zurich, Switzerland, schwarz@inorg.chem.ethz.ch

Quantitative analyses are a major part of analytical chemistry in academia, public service, and industry.
Incorrect analyses can end in false conclusions in research, losses of production or for example incorrect
drug compositions and therefore may have severe health consequences, respectively. Thus, laboratory
experiments for quantitative analyses should be a part of academic education in chemistry and related
sciences and train student in matters of related theory and practice.

A large portion of the considerable running costs of ICP-OES are caused by the required supply of argon
as plasma gas, whereas the use of a nitrogen-based microwave inductively coupled atmospheric-
pressure plasma optical emission spectrometer (MICAP-OES)[1,2] is more affordable and well-suited for
lab courses in undergraduate education.

Some educational activities were presented in which nitrogen plasmas sources have already been
presented for element analyses: Ricca et al. used a microwave plasma to identify cereal brands based on
their element composition[3] and Muna reported on soil analyses using microwave plasma atomic
emission spectroscopy.[4]

We present a new laboratory experiment in which students use a N;MICAP-OES to determine several
elements in dietary supplements and other consumer products. In contrast to most other lab
experiments carried out in typical analytical lab courses, this experiment was designed so that students
could and should follow their own approach to the task. Experimental details were not provided to the
students in advance. Appropriate procedures included dissolving the sample and acid digestions that
students could perform within the given time frame of 4 hours. We also show various ways in which the
experiment can be adapted to provide different emphases on samples, sample preparation, calibration,
the use of internal standards, and spectral interference. An evaluation revealed that this experiment
was well received by students, but they asked for a more detailed handout.
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