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ord

[SO (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 ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD
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patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of ahy claimged patent
respect thereof. As of the date of publication of this document, ISO had not réceived ndgtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
hot represent the latest information, which may be obtained from the patent database ayailable at

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat

This docu
SC 2, Gené

This first

Alistofa

pbrg /patents. ISO shall not be held responsible for identifying any or allystuch patent righty.

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

ment was prepared by Technical Committee ISO/TC 201, Surface Chemical Analysis, Subcommittee
ral procedures.

edition of ISO 20579-1 cancels and replaces SO 18117:20009.

| parts in the ISO 20579 series can befound on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete

listing of these bodies can bexfound at www.iso.org/members.html.
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Introduction

0.1 Introduction to the ISO 20579 series

The handling and preparation of samples for surface analysis can physically or chemically alter the surface.
Therefore, reliable surface analysis depends upon knowing the analysis objectives and knowledge of the
sample history including aspects of how the sample has been prepared, stored, processed, and handled
prior to and during analysis. The ISO 20579 series describes the information that needs to be collected and
included as part of the sample history (sample provenance information). Both ISO 20579-1 and ISO 20579-2
describe information to be recorded regarding sample handling, and storage. This document describes
information needed regardmg sample selectlon handlmg, and preparatlon when requestmg surface
analysis. gand processing
to be rep¢rted by an analyst ISO 20579 3 and ISO 20579 4 focus on spec1f1c handllng and repdrfling needs
associatefl with nanomaterials (ISO 20579-4) and biomaterials (ISO 20579-3). Each part~of this series
can be uded independently of the other parts, although the general reporting requirements degcribed in
this document (ISO 20579-1) and in ISO 20579-2[1] are applicable to a wide range of materials afd are not
reproducgd in ISO 20579-3 and ISO 20579-4.

Although|primarily prepared for the surface-analysis techniques of Auger-elegtron spectroscopy (AES),
X-ray photoelectron spectroscopy (XPS), and secondary-ion mass spectrometry (SIMS), the| methods
described in this document are also applicable to many other surface-sensitive analytical technifjues such
as ion-scqttering spectrometry, scanning probe microscopy, low-energy*electron diffraction and electron
energy-lops spectroscopy, where specimen handling can influence surfdce-sensitive measurements. AES,
XPS, and [SIMS are sensitive to surface layers that are typically a few nanometers thick. Such thin layers
can be sybject to severe perturbations caused by specimen hahdling or surface treatments that can be
necessary prior to introduction into the analytical chamber. Preper handling and preparation of §pecimens
is particularly critical for dependable analysis. Improper handling of specimens can result in alteration of
the surfage composition and unreliable data.[2][3]

0.2 Introfuction to this document (ISO 20579-1)

This docyment is intended for the specimen owner or someone requesting surface analytical services.
It describles the minimum information regarding the analysis objectives and sample preparatidn that an
analyst n¢eds to know to determine if and-hew the desired information can be obtained. This information
becomes part of sample provenance record to help validate the reliability and usefulness of datg obtained
from surfpce-analysis methods.[4]

Surface analysis methods measuye the outer atomic layers of a specimen surface which can be inadvertently
altered by inappropriate handling”or preparation. Therefore, the degree of care and cleanlinesq required
by surfacp-sensitive analytical-techniques is usually much greater than for many other analysis|methods.
Approprigte careful sample-selection, preparation and storage are essential for reliable surface anplysis and
the documentation and teporting of this information is critical to the ability to assess the validity pf surface
analysis ihformation.

Although|the categories of needed reporting are similar for all specimens, the details of the requirgd sample
handling fanwary depending on the nature of the sample and analysis objectives. Annexes to this locument
and referpuces therein provide background information useful to assist in identification of the hecessary
Sample prepat atiuu, Laudlius, stot age; atra-tt anspot 1 C\.iuil emrents-thatmaximizethe a‘udlty for btaining

the desired information.

Annex A identifies three categories of analysis objectives and provides an overview of the challenges
associated with sample preparation for surface analysis in the context of each desired objective. Included
is a table summarizing relevant sample handling methods and types of specimen containers needed for the
three types of analysis objectives and is intended to help those requiring surface analysis. Annex B discusses
common sources of contamination and issues along with methods to minimize contamination related to
sample handling. Annex C discusses topics related to sample storage and transportation.

© IS0 2024 - All rights reserved
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Surface chemical analysis — Sample handling, preparation
and mounting —

Part 1

Documenting and reporting the handling of specimens prior

to analysis

1 Scope

This docy
handled,

books, da
other det:
history, a
provenan

This docu
techniqug
spectrosg
The infor

X-ray flugrescence spectroscopy (TXRF), that is sensitive to surface composition, and scann]

microscoj

This docu
that the a

2 Normative references

The folloy
requirem
the latest

[SO 18111
[SO 18111

3 Tern

ment identifies the information needed to ensure that a sample has béen selected,

ils associated with the specimens to be analysed, such as sourcefsynthesis information, p
hd other characterizations that naturally become part of the data record (sometimes refe
Ce information) regarding the origin of the sample and anychanges to its original form.

ment also includes normative annexes as an aid to understanding the special sample
s and storage requirements of surface chemical analysis techniques, particularly: Auge
opy (AES), secondary ion mass spectrometry (SIMS), and X-ray photoelectron spectroscq
mation presented can also be applicable for other analytical techniques, such as total

by (SPM), that is sensitive to surface morphology.

ment does not define the nature of instrumentation or operating procedures needed
halytical measurements described-have been appropriately conducted.

ving documents are referred to in the text in such a way that some of their content c
ents of this document.For dated references, only the edition cited applies. For undated r
edition of the referenced document (including any amendments) applies.

-1, Surface chiemical analysis — Vocabulary — Part 1: General terms and terms used in sped

-2, Surfdce chemical analysis — Vocabulary — Part 2: Terms used in scanning-probe micros

hS-and definitions

rocessed,

hind stored in a manner consistent with the analysis objectives, and teyensure the reliapility and
reproducibility of the surface analyses. Such information is also an important component of sample d

hta record

Lasheets, certificates of analysis, reports, and other publications. Thisinformation is in addition to

rocessing
rred to as

handling
' electron

py (XPS).
reflection

ng probe

to ensure

bnstitutes
bferences,

troscopy

copy

For the purposes of this document, the terms and definitions given in ISO 18115-1 and ISO 18115-2 apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISOO0

nline browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/
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4 Symbols and abbreviated terms

AES Auger electron spectroscopy

AFM atomic force microscopy

ALD atomic layer deposition

.D. identification

ISS ion-scattering spectroscopy

PTFE polytetrafluoroethylene

SEM scanning electron microscopy
SIMS secondary ion mass spectrometry
SPM scanning probe microscopy

TEM transmission electron microscopy
TXRF total reflection X-ray fluorescence spectroscopy
XPS X-ray photoelectron Spectroscopy

5 Information to be documented and accompany a sample for analysis

5.1 General sample handling requirements

The gendric sample handling protocols identified\in 5.1 shall be followed to maintain the |stringent
cleanlinegs required for meaningful surface analysis.[5][6] The protocols are further described angl justified
in Annex B and shall be carried out in accordance-with B.2.2 and B.2.3. Any exceptions or deviations shall be
documented and discussed in advance with-the analyst.

Specificallly, avoid touching the surface-to be analysed with any material. This includes tools, hpnds, and
containerg. Avoid, to the extent possibley adventitious contact from gases, liquids, particulates, or gqutgassing
materials|near the surface or present/in the environment.

Thoroughly document all cleahing processes. Be extremely careful of any cleaning processes to hake sure
they do npt alter the sample.surface. Be very careful to use only clean, pure, non-reactive gases (never blow
on the sample with yourieuth!) and delivery systems (including lines, nozzles, etc.) if required fo dust off
particulates.

If smallef samplés need to be prepared for analysis, thoroughly document any cutting or dectioning
procedures, aleng with any associated cleaning. It is best to consult with the analyst in advance onf how best
to preparp these samples. Consider having the analyst perform any such procedure. Justificationg for these
measures and guidance for specific analysis objectives are described in Annex A, which also includes a table
identifying typical sample handling requirements in relation to the information desired. Information about
approaches needed to minimize sample contamination and information damage is provided in Annex B, and
information about sample storage and transport requirements in Annex C.

Other sample handling details, based on the guidance in the annexes, shall be reported as indicated in 5.2
and 5.3.

EXAMPLE1 Because of the small sample size, touching the surface to be analysed with the cleaned mounting tools
was unavoidable. However, contact was minimized to the extent possible.

EXAMPLE 2  Sample obtained for failure analysis received unknown handling before it was submitted to the
laboratory for detailed study.

© IS0 2024 - All rights reserved
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EXAMPLE 3  Sample surface might have been contacted by an ungloved hand during collection.

5.2 Nature of sample, analysis objectives and any special requirements

The type of sample and the analysis objectives, considering the hierarchy described in Annex A, shall be
recorded, and reported as they provide critical information related to the detailed processes an analyst
needs to consider in undertaking surface analysis measurements.

EXAMPLE 1  Thin film of strontium titanate to be examined for surface contamination.

EXAMPLE 2  Asreceived battery electrode to be examined for composition before electrochemical cycling. Needs to
be handled in controlled atmosphere and analysed soon after receipt.

EXAMPLE[3  Catalyst particles to be examined to determine compositional and chemical state changeq occurring
after surfdce activation using the processing system connected to the analysis chamber.

EXAMPLEH  Section cut from corroded metal plate. Areas identified in optical photograph are tolbe examined for
compositignal abnormalities.

EXAMPLE[5  ALD layers of Alumina to be examined for thickness and purity.

5.3 Sample identification and provenance information

Each sample shall have a unique identifier (sample I.D.), and the area of interest for analysis shall be jndicated.
In accordance with the guidance in Annexes A, B and C, information related to the history, handling, storage,
and procgssing prior to surface analysis shall be provided.

a) Sample source, identifier/designation, and other useful identifying information.

EXAMPLE1  Sample 1 was an area of high damage cut frém a corroded metal section using cleangd scissors;
Sample 2 is a section of uncorroded metal of the same material.

EXAMPLE 2  Samples a, b, and c are three types of«¢atalyst powders before activation, samples d, g and f are
after activation and need to be handled in a controlted environment.

EXAMPLE 3  Single crystal of TiO2, purchaséd from ACX crystal sources, serial number 12584, montlj/day/year.
b) Othey information regarding the selection and handling prior to submission for surface analy{is.
EXAMPLE1  Selected samples withyand without damage were selected for analysis.
EXAMPLE 2  The sample was.rinsed with solvent isopropyl alcohol to remove organic surface containation.
EXAMPLE 3  Sample washeated to 400 °C in oxygen to form a corrosion layer.
EXAMPLE 4  Coup@n'was selected from others synthesized by ALD and handled using cleaned metal tools.

c) Inforpation regarding any analyses prior to surface analysis (recognizing that some othef types of
analyfsis can alter the surface, see B.3).

EXAMPLE\1Y  Optical images of sample were collected to identify areas for surface analysis.

d) Information regarding storage time, containers, and transportation, in accordance with Annexes A and C.

EXAMPLE1  Section of sample extracted from field corroded specimen on July 10, 2020, handled by cleaned tools
with gloved hands and placed in a cleaned glass tube that made no contact with the surface to be analysed.

EXAMPLE 2  Powders were packed in an argon filled sealed container.

EXAMPLE 3  Two sections of same sample were packed face to face in a clean glass container.

© IS0 2024 - All rights reserved
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Annex A
(normative)

Overview of issues and methods related to sample handlin

A.1 Analysis objectives

g

A.1.1 Types of analysis objectives and related sample handling requirements

Surface chemical analysis can be performed on a wide range of specimens and multiple-appro
be used tp obtain very different types of information about surfaces or interfaces. The dégree of
needs to pe taken depends upon the type of analysis that is required and the natureyof the pro
informatipn being sought usually falls into three general categories.

a) Analysis objective type 1 - information requiring integrity of the outermost surface.
b) Analysis objective type 2 - information as a function of depth (depth profile) or at a buried int

¢) Analysis objective type 3 - information that will require subsequent specimen preparati
analyfst, including bulk analysis or results from some type of satfiple processing.

Independpnt of the specific analysis objective, minimizing contamination of the surface of any
undergo purface analysis is an essential requirement whichplaces important requirements d

hches can
care that
blem. The

brface.

bn by the

sample to
n sample

selection,| handling, storage, transport, and related documentation. Some of the specific reqyiirements

related to analysis objectives are indicated in this annex. General sample handling requirements 4
discussed in Annex B, while storage and transport issites are discussed in Annex C. Additional in
related to|the specific analysis objectives and usefulthethods can be found in the clauses indicated
E 1829,[Z]lin a paper by Stevie et al.lt] and book cliapters by Lindfors[2l and Geller.[2]

Sometimgs very special sample requirements are needed to obtain the desired information.

include the analysis of catalysts after activation and analysis of soils or other environmentally
materials|{from non-ambient environments. It is useful to discuss needs and opportunities with th
surface afalysts for their input and.gliidance before submitting such samples for surface analysis.

A.1.2 Opjective type 1

Objective[l specimens include those to be investigated for surface contamination, surface organic
biomaterials - except live organisms (cells, bacteria, etc.), surface stains, semiconductors, adhesio

re briefly
formation
,in ASTM

Examples
' relevant
b relevant

coatings,
h failures,

etc. Two types of samiples can fit into this category, those with highly reactive surfaces that need to be

handled iph controlled environments, and those for which the ambient-exposed surface needs to bd
in the as feceiyéd condition. This category requires the most care in preparation and packaging
should bd allowed to contact the surface of interest. If certain elements are to be analysed at 1

analysed
. Nothing
pw levels,

ensure thiatas far as possible, those elements are not contained in any handling tools, gloves, or

container

materials. Type 1 specimens are described in the first two rows in Table A.1.

Types of specimens that fit Objective Type 1.

a) Reactive specimens where the reactive surface is to be analysed, without special processing by the
analyst or in the instrument, although a reactive surface might be handled in a protective or anaerobic

environment to minimize additional reaction.

b) Specimens with hydrocarbons, molecular films, or biomaterials on the surface that are the objective of

the analysis.

¢) Specimens with a contamination layer that is the object of the analysis.

© IS0 2024 - All rights reserved
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mens that have been exposed to the atmosphere and are to be analysed as received.

bjective type 2

Objective 2 specimens include those that require the investigation of thick or thin films, single layers,
multilayers, metal contact layers on semiconductors, coatings, dopant profiles, and the chemical and physical
properties at an interface. For such samples the information sought comes from a layer below the outermost
surface and identification of superficial surface contamination is not the primary goal of the analysis.
Consequently, the sample handling and packaging requirements are usually not as stringent for those
where the information is on the outer surface. Care is still required not to introduce contamination to the
specimen since surface diffusion of contaminates could compromise interpretation of the results. Because
the objective concerns material below the outer surface, these samples often require some treatment (such

as depth [15I'Olllll’lgl TO €XposSe the region of interest. care is necessary to avoid carbonaceous and P

contamin
specimen

htion of the surface as these can degrade the quality of depth profiles and other process
5 are in the third row of Table A.1.

Types of pecimens that fit analysis Objective Type 2.

e) Speci
f) Speci
remo

[:ens with atmospheric adsorbates that might interfere with analysis.

ens with a contamination layer (or other topmost layer) that is of'no interest and th
ved just prior to insertion in the analytical chamber (e.g., treatmentby solutions, abrasio

expogure to radiation, etc.).

g) Speci
remo

Al14 O

Objective

Imens with a contamination layer (or other topmost layer)~that is of no interest and th
ved inside the analytical chamber.

bjective type 3

3 specimens include those that require preparation by the analyst or other special hz

get at thq desired information. Examples include specimens for in situ fracture, metallurgical ]

polishing

and specimens that are part of a larger assembly. Generally, these specimens need to |

(e.g., for fracture), chemically or mechanically altefed (as happens with lapping) or disassembled. F¢

precautio

s are needed for samples that are to_be fractured or undergo further sample preparat

analyst. Hor specimens in a larger assembly.o¥ subassembly, it might be preferable to leave the sp

place and

the specimen. Type 3 specimens are intthe fourth (last) row of Table A.1.

Examplesd of specimens that fit analysis Objective Type 3.

h) Thin

i) Speci

Imens that willbeAfractured or freshly prepared outside the analysis chamber, including

prepdred in a controled atmosphere.

j)  Uniform thinfilms that are to be removed by ion etching or scraping in the analysis chamber t

layer

or interface of interest.

Films that will be delaminated by the analyst prior to insertion into the analysis chambe.

hrticulate
bs. Type 2

at will be
h, plasma,

at will be

ndling to
Apping or
be shaped
w special
on by the
ecimen in

let the analyst remove it prior to-ahalysis. Nonetheless, care must still be taken not to coptaminate

materials

expose a

k) Samplesthat will be fractured in situ.

1) Materials where the information on the bulk properties is desired (any surface layers might need to be
removed).

A.2 Overview of relationships between objectives and sample handling and storage

require

ments

The minimum handling and specimen container requirements for different categories of information needs
are summarized in Table A.1.

© IS0 2024 - All rights reserved
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Annex B
(normative)

Critical information about sample handling and order of analyses to

Hand|
Finge

b) Hand

minimize contamination

ing a sample with bare hands, even without touching the surface to be analyséd, isto b
rprints and hand creams have molecules that can migrate and contaminate.a surface of interest.

ling a sample with tools that have not been solvent cleaned will transfer and spread contg

to a qurface. Tools with high Ni-content have been found to contaminatesilicon. Use of nor

tools

is also important to both avoid magnetizing a sample and having it move in uninten

during mounting for analysis.

¢) Any {nnecessary contact with a sample is to be avoided if possible. Powder-free and silicone-f

areu

d) Blow

seful in handling clean tools but are not to be used to contact the sample unless absolutely

ng on a sample by mouth is totally unacceptable, for removal of unwanted particula

sourdes of compressed gas also contain unwanted corntaminants. High purity non-reactive g3

are §

pmetimes used to remove dust from a sample, but verification that the source, and

hardyvare (such a tubing or nozzles) do not contamiinate a clean sample should be conducted.

bsses that

b avoided.

imination
magnetic
ded ways

ree gloves
essential.

fes. Many
S sources
delivery

e) Storipg samples alongside materials which'gutgas (including storage containers) will contamiinate the

samp

le (this is discussed further in Annex.€).

B.2 Suggested handling procedures to minimize contamination

B.2.1 G

The exte
depth fro

pneric and special sample handling:

t/level of specialthandling depends on several factors including the condition of th
the surface of-the information being sought, and the detection level needed to get th

informatipn. Generic sample handling recommendations that are useful for most samples are giy
followed lpy more spegific recommendations.

Special pilecautions’are needed for samples that can contain toxins or other hazardous materials,
data sheels should be provided to the analyst for this type of sample.

b surface,
e desired
en below,

hnd MSDS

B.2.2 Important generic sample handling recommendations:

Specimens should never be in contact with the bare hand. Eliminate or minimize contact with the sample
surface to be analysed with handling tools or other equipment.

Specimens need to be transported to the analyst in a container that does not come into direct contact with
the surface of interest (see Annex C for more details on sample storage).

In some cases, itis necessary to take a representative sample from the specimen. Selection of a smaller sample
from a larger specimen requires consideration of the information being sought because inhomogeneities
are often present. It is recommended that this choice be made in consultation with an experienced analyst.
Specific care is needed to avoid contaminating the surface of interest during the cutting procedure. It is
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often better to request that the analyst perform any cutting or sectioning of the sample to ensure that it will
fit inside the analysis chamber and be suitable for the analysis objectives.

B.2.3 Specific sample handling requirements

In cases where the analysis will be performed on the “as received” specimen; surface contamination or
atmospheric adsorbates are not usually removed because they are the item of interest. Special care shall be
taken in the handling of these specimens to ensure that nothing, apart from air or clean inert gas, contacts
the surface to be investigated. In such cases it is often appropriate to avoid contacting the specimen surface
with solvents or cleaning solutions, gases such as compressed air or solvent vapours, metals, tissue or
other wrapping materials, tape, cloth, tools, packing materials, or the walls of containers. In cases where
these precautions are not feasible due to the size of the specimen, some alternative specimen handling and
transporting methods are presented in ANNex C.

To minimjze the potential for contamination of the analysis area during handling, select one(©f'th¢ methods
in the lisf a) to e) below. The list is in approximate order from most severe to least severe’requirements.
Suggested handling methods for different categories of specimens and analysis objectives are inflicated in
column 5[in Table A.1. The selection of the specific method requires careful consideration of the type of
sample anjd the information being sought, and again consultation with the analystprior to handling can be
helpful.

a) Use 4 clean specialty tool (e.g., wafer tweezers or non-magnetic grippérs) to hold the specimen. The
tool rleeds to be washed in high purity isopropyl alcohol and dried between uses. The hand n¢eds to be
coverled by a polyethylene glove.

b) Use clean, dry stainless-steel tweezers or grippers to hold the'specimen. The tool needs to He washed
in high purity isopropyl alcohol regularly. Covering the handwith a polyethylene or a silicone{free latex
glovelis also needed to further limit contamination.

c) A poyder-free polyethylene or silicone-free latex gloved hand can be used to manipulate the sample
providing that the hand only comes in contact with the edges of the sample. Even a gloved fhand will
contadminate a surface to be analysed and any such contact is to be avoided.

d) In unfque cases (e.g., analysts with skin sensitivity to gloves or lack of appropriate non-contaminating
glovep) an un-gloved hand might be used\.to manipulate a cleaned tool; however, if the hand tduches the
end of the tool that contacts the specimen unwanted contamination will occur. Tools need to he washed
in high purity isopropyl alcohol and-dried between uses. In this circumstance some type of|check for
contamination spread is appropriate.

e) Acid-free, lint-free paper can-be used to grip specimens by their edges. However, contamination can
occui if the paper comesinto contact with the analytical surface.

B.3 Considerations'when multiple analysis techniques are required

Some saniples require analysis with multiple techniques. Careful consideration must be taken in defermining
the order|in which the different techniques are to be performed. Where possible, employ surface pnalytical
techniquds before employing bulk techniques.[2] There are distinct advantages to performing the surface
analytical techniques first both to minimize contamination from additional sample handling and to
eliminate or reduce effects of the other analytical techniques on the surface analysis data. Many techniques
do not require such careful attention to avoid surface contamination, so it is possible that the analysts are
not aware of the stringent requirements needed to obtain reliable surface analysis results.

Another consideration is that the sample can be altered or damaged by other techniques (including other
surface analytical techniques).[5] Specimens analysed using electron spectroscopy, especially insulating
samples, are often coated with graphite or conducting materials to minimize charging. These coatings will
obscure the surface for surface analysis. Specimens analysed using techniques requiring extensive sample
modification (e.g., TEM) are likewise most likely unsuitable for subsequent surface analysis. Even when the
sample is not mechanically modified, exposure to the probe beams (electron, photon, etc.) alone can modify
the surface. For example, exposure to the electron beam in SEM or even AES can induce damage or react with
residuals in the vacuum chamber to deposit material (often carbon) onto the sample surface beneath the
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beam.[8] It can be possible to wrap the sample with clean aluminum foil, leaving only a small area exposed
to the SEM or other probe beam, which area can be avoided during subsequent analysis. Sometimes, but not
always, changes to the sample (often discoloration) can be observed visually, but morphological changes are
also possible (e.g., from AFM). Obviously, any technique that etches (sputters) the sample will irreversibly
alter the surface, but even static SIMS can affect some samples over a significant depth.[2] It is to be noted
that even different surface analytical techniques (XPS, AES, etc.) can affect the sample, especially for small
area analysis, during which portions of the sample can be exposed to much higher beam flux densities.
Among surface analytical techniques, XPS is best done before AES, which in turn needs to be done before
static SIMS and ISS.[3]

If possible, it can be advisable to prepare different, but equivalent samples for surface analytical techniques.
If this is not possible, and the damage is localized and can be identified, different (undamaged) regions of the

1 1 1 L ym | q.LC dndn 1 . LA | 1.l dadeal 1 - 1
sample CamroT usTU 10T CITT UIICT TITt CECITITIYUTS, PTrovVItTO CtTIat CIIe Sallpic IS Moo geneots.
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Annex C
(normative)

Sample Storage and Transport

C.1 Storage requirements and needs

and transport of the samples, both before analysis and perhaps even after analysis (e.g., for archival samples,
or samplds that will undergo further or repeated analyses at a later time.) Although care. s always|required,
the longer the time between sample collection or preparation and analysis, the greaterthe care npeded. All
the detailp discussed in Annexes A and B should be considered, along with the additignal points in this annex.

C.2 Stgrage time, temperature and humidity

Many professes that can alter sample surfaces will continue over time;with increased effects to the sample.
Exposure|to the atmosphere and nearby materials or incidental handling can expose the samples tq a greater
contaminpnt load with time. Unstable samples can continue to degrade or react over time as wel|. In these
cases, the ideal situation is to prepare the sample as close to the analysis time as possible, but spmetimes
this is sithply not practical. Consideration of the best way to'store and transfer the samples to |minimize
contaminption is given in the next two clauses.

Storage time needs to be minimized, when possible, to decrease possibilities of sample changes or
contaminption, and documentation of the time in-storage is often important information. Temperatures,
both high and low, can be problematic, with some types of chemical reactivity and outgassing increasing
with temperature. There is the possibility of‘condensation onto the sample with too cold of temperatures.
Humidity|can be an issue, particularly for hygroscopic samples, but also due to condensation of material onto
the sample that can occur with changes.inm-humidity. Highly sensitive samples can benefit from stprage in a
controlled-atmosphere glove box or sithilar container.[2] At the minimum, these environmental pjrameters
are imporijtant parts of the sample provenance record.

C.3 Containers

C.3.1 Ayoid contamination by the container

Some type of container is often used to protect (and store) the sample. Care must be taken to ensufe that the
material ;F the.container itself does not react with the sample, and to prevent the transfer of confaminants

to the sampplefrom the container. If necessary, clean the container using the guidance given in Annexes A
and B. In @addition to particles (dust), residual material on the container walls and volatile species Wwithin the
container material (e.g., plasticizers) can diffuse onto the sample. Lids can be of a different material from
the container and can have a liner that must be evaluated for contamination potential.lel Seah and Spencer
compiled information about contamination rates of clean samples in glass, polypropylene, and polyethylene
containers and laboratory air.[19]

C.3.2 Container types and minimizing contact/contamination during storage

A wide variety of containers and strategies are available for sample storage. The list below gives some
common options and is loosely ordered from most protective to least protective. Suggested sample
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