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� Practical considerations to perform
analyses in organic/hydro-organic
matrices.

� Description, benefits and drawbacks
of recent introduction devices.

� Optimization to improve plasma
tolerance towards organic/hydro-or-
ganic matrices.

� Analytical strategies for elemental
quantification in organic/hydro-or-
ganic matrices.

This tutorial review is dedicated to the analysis of organic/hydro-organic matrices by ICP techniques. A
state-of-the-art focusing on sample introduction, relevant operating parameters optimization and
analytical strategies for elemental quantification is provided.
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A B S T R A C T

Inductively coupled plasma optical emission spectrometry (ICP-OES) and mass spectrometry (ICP-MS)
are increasingly used to carry out analyses in organic/hydro-organic matrices. The introduction of such
matrices into ICP sources is particularly challenging and can be the cause of numerous drawbacks. This
tutorial review, divided in two parts, explores the rich literature related to the introduction of organic/
hydro-organic matrices in ICP sources. Part I provided theoretical considerations associated with the
physico-chemical properties of such matrices, in an attempt to understand the induced phenomena. Part
II of this tutorial review is dedicated to more practical considerations on instrumentation, instrumental
and operating parameters, as well as analytical strategies for elemental quantification in such matrices.
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Organic matrices
Instrumental and operating parameters
Quantification strategies

Two important issues are addressed in this part: the first concerns the instrumentation and
optimization of instrumental and operating parameters, pointing out (i) the description, benefits and
drawbacks of different kinds of nebulization and desolvation devices and the impact of more specific
instrumental parameters such as the injector characteristics and the material used for the cone; and, (ii)
the optimization of operating parameters, for both ICP-OES and ICP-MS. Even if it is at the margin of this
tutorial review, Electrothermal Vaporization and Laser Ablation will also be shortly described. The second
issue is devoted to the analytical strategies for elemental quantification in such matrices, with particular
insight into the isotope dilution technique, particularly used in speciation analysis by ICP-coupled
separation techniques.

ã2015 Elsevier B.V. All rights reserved.
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