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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with 1SO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 18116 was prepared by Technical Committee ISO/TC 201, Surface chemical analysis, Subcommittee
SC 2, General procedures.
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Introduction

This International Standard is intended to assist analysts in the handling, mounting and treatment of specimens
submitted for surface chemical analysis. Although primarily prepared for the surface-analysis techniques of
Auger electron spectroscopy (AES), X-ray photoelectron spectroscopy (XPS) and secondary-ion mass
spectrometry (SIMS), the methods described in this International Standard will also be applicable to many other
surface-sensitive analytical techniques such as ion-scattering spectrometry, low-energy electron diffraction and
electron energy-loss spectroscopy, where specimen handling can influence surface-sensitive measurements.
AES, XPS and SIMS are sensitive to surface layers that are typically a few nanometres in thickness. Such thin
layers may be subject to severe perturbations caused by specimen handling or surface treatments that may be
necessary prior to introduction into the analytical chamber.

Proper preparation and mounting of specimens is particularly critical for surface chemical analysis. Improper
preparation may result in the alteration of the surface composition and in unreliable analyses. Specimens have
to be handled carefully so that the introduction of spurious contaminants is avoided or minimized. The goal is to
preserve the state of the surface during preparation and mounting so that the analysis remains representative
of the original specimen. This International Standard describes methods that the surface analyst may need to
use in order to minimize the effects of specimen preparation when using any surface-sensitive analytical
technique. This International Standard also describes methods to mount specimens in order to ensure that the
desired analytical information is not compromised.
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INTERNATIONAL STANDARD ISO 18116:2005(E)

Surface chemical analysis — Guidelines for preparation and
mounting of specimens for analysis

1 Scope

This International Standard gives guidance on methods of mounting and surface treatment for a specimen
about to undergo surface chemical analysis. It is intended for the analyst as an aid in understanding the
specialized specimen-handling conditions required for analyses by techniques such as Auger electron
spectroscopy, secondary-ion mass spectrometry, and X-ray photoelectron spectroscopy.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

ISO 18115, Surface chemical analysis — Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 18115 apply.

4 Symbols and abbreviated terms
AES  Auger electron spectroscopy
SIMS secondary-ion mass spectrometry

XPS X-ray photoelectron spectroscopy

5 General requirements

General information on specimen handling is available in two books[[2]. The degree of cleanliness required by
surface-sensitive analytical techniques is much higher than for many other forms of analysis. Specimens and
mounts must never be in contact with the bare hand. Handling of the surface to be analysed should be
eliminated or minimized whenever possible. Fingerprints contain mobile species that may contaminate the
surface of interest. Hand creams, skin oils and other skin materials are not suitable for high vacuum.

Although the handling methods for AES, XPS, and SIMS are basically similar, there are some differences. In
general, preparation of specimens for AES and SIMS requires more attention because of potential problems
with electron or ion beam damage or charging, or both. This International Standard will note when specimen
preparation is significantly different among the three techniques.
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6 Visual inspection of the specimen

A visual inspection of the specimen should be made, possibly using an optical microscope. At a minimum, a
check should be made for residues, particles, fingerprints, adhesives, contaminants or other foreign matter.
Record the observations in a laboratory notebook.

Specimen features that are visually apparent when the specimen is outside the vacuum system may not be
observable after the specimen is placed inside the surface-analysis instrument (for example through use of any
available imaging method or through viewports). It may then be necessary to physically mark the specimen
outside the area to be analysed (e.g. by scribing or by a permanent ink marker) so that the analysis location can
be found once the specimen is inside the vacuum system. Ensure that any method of marking the specimen
does not affect the subsequent measurements. Scribing a brittle material may leave unwanted detritus on the
specimen that may be deposited in the instrument or that may affect the analysis. Permanent ink markers may
contaminate nearby regions by transport of volatile organics or by surface diffusion of solvent residues.

Changes that may occur during analysis may influence the data interpretation. Following analysis, visual
examination of the specimen is recommended to look for possible effects of ion-beam sputtering, electron-beam
bombardment, X-ray irradiation, or exposure to the instrumental vacuum.

7 Specimen considerations

7.1 History

The history of a specimen may affect the handling of the surface before surface analysis. For example, a
specimen that has been exposed to a contaminating environment may become less reactive, and the need for
exceptional care, from an analytical point of view, is then reduced. In such cases, extra care may be required to
meet health and safety requirements. Special caution shall be taken with specimens containing potential toxins.

If a specimen is known to be contaminated, precleaning may be required to expose the surface of interest and
reduce the risk of vacuum-system contamination. In such cases, the specimen should be cleaned with a solvent
of a suitable grade that is not expected to affect the specimen material.

NOTE Even high-purity solvents can leave residues on a surface. More details on cleaning with solvents are given in 12.7.
In some cases, the contamination may be of interest, e.g. where a silicone-release agent influences adhesion. In such
cases, precleaning should not be attempted.

7.2 Information sought

The information sought can influence the preparation of a specimen. If the information sought comes from the
exterior surface of a specimen, greater care and precautions in specimen preparation shall be taken than if the
information sought lies beneath an overlayer that is to be sputtered away in the analytical chamber. It may also
be possible to expose the specimen region of interest by in situ fracture, cleaving or other means.

7.3 Specimens previously examined by other analytical techniques

It is preferable for surface chemical analysis measurements to be made before the specimen is analysed by
other techniques because such specimens may become damaged or be exposed to surface contamination. For
example, insulating specimens analysed by electron microscopy may have been coated to reduce charging.
Furthermore, exposure of the specimen to an electron beam (e.g. in a scanning electron microscope) can
induce damage or cause the adsorption of surface species from the residual vacuum. Such coatings or
modifications render the specimen unsuitable for subsequent surface chemical analysis. If it is not possible to
perform the surface chemical analysis first, such an analysis should be performed on a different, but nominally
identical, specimen or area of the specimen.
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