
Sample Introduction Systems in ICPMS and
ICP-OES
Inductively coupled plasma mass spectrometry (ICPMS) and inductively
coupled plasma optical emission spectrometry (ICP-OES) are powerful
analytical techniques widely used in various fields of science, engineering,
and medicine. These techniques enable the elemental analysis of
materials, providing quantitative and qualitative information about the
presence and concentration of specific elements in a sample.
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A critical component of ICPMS and ICP-OES systems is the sample
system, which plays a vital role in delivering the sample into the plasma.
The efficiency and accuracy of the analysis heavily depend on the
effectiveness of the sample system.

Types of Sample Systems

There are several types of sample systems used in ICPMS and ICP-OES,
each with its own advantages and applications. The most common types
include:
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1. Nebulizers: Nebulizers convert the liquid sample into a fine aerosol,
which is then carried into the plasma by a stream of gas. Nebulizers
can be classified into two categories: pneumatic nebulizers and
ultrasonic nebulizers.

2. Spray Chambers: Spray chambers are used to remove large droplets
from the aerosol generated by the nebulizer. The droplets are removed
by impaction or condensation, resulting in a finer aerosol that is more
efficiently introduced into the plasma.

3. Desolvation Systems: Desolvation systems are used to remove the
solvent from the aerosol before it enters the plasma. This is especially
important for organic solvents, which can interfere with the plasma and
cause signal suppression.

Factors to Consider When Choosing a Sample System

When selecting a sample system for ICPMS or ICP-OES, several factors
need to be considered to ensure optimal performance:

Sample matrix: The nature of the sample matrix can influence the
choice of sample system. For example, samples with high dissolved
solids may require a desolvation system to avoid signal suppression.

Sample volume: The volume of the sample available for analysis can
limit the choice of sample system. Some systems, such as ultrasonic
nebulizers, require a larger sample volume than others.

Sensitivity: The sensitivity of the analysis can be affected by the
sample system. Nebulizers that generate finer aerosols typically result
in higher sensitivity.



Interferences: Certain sample systems can introduce interferences
that can affect the accuracy of the analysis. For example, some
nebulizers can generate aerosols that contain particles that can scatter
or absorb light, leading to signal suppression.

Applications of Sample Systems in ICPMS and ICP-OES

Sample systems play a crucial role in a wide range of applications of
ICPMS and ICP-OES, including:

Environmental analysis: ICPMS and ICP-OES are widely used in
environmental analysis to determine the elemental composition of
various matrices, such as water, soil, and air. Sample systems are
essential for introducing these matrices into the plasma.

Biological analysis: ICPMS and ICP-OES are also commonly used in
biological analysis to determine the elemental composition of tissues,
fluids, and cells. Sample systems allow for the efficient of biological
samples into the plasma.

Industrial analysis: ICPMS and ICP-OES are used in industrial
settings to analyze the elemental composition of various materials,
such as metals, plastics, and ceramics. Sample systems are used to
introduce these materials into the plasma.

Sample systems are essential components of ICPMS and ICP-OES
analytical systems. Understanding the principles, advantages, and
applications of different types of sample systems is crucial for selecting the
most appropriate system for a specific analysis. By carefully considering
the factors discussed in this article, analysts can optimize the performance



of their ICPMS or ICP-OES systems and ensure accurate and reliable
elemental analysis.
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