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Abstract The reports of this series
tabulate a number of features of
analytical instruments that should be
considered when making comparison
between various systems. Scoring
these features in a rational manner
allows a scientific comparison to be
made between instruments as an aid
to selection. This is the XXth report

of the series and deals with
instrumentation for energy dispersive
X-ray fluorescence spectrometry.
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Introduction

The following report was compiled by the above sub-
committee of the AMC, which consists of Professor S.
Greenfield (chairman), Dr. M. Barnard, Dr. C. Burgess, Dr.
D. Edwards, Professor S. J. Hill, Dr. K. E. Jarvis, Dr. G.
Lord, Dr. M. Sargent, Dr. G. Lord, Dr. P. J. Potts, and Dr.
M. West with Dr. E. J. Newman as secretary. The initial
input of the features for consideration was undertaken by a
working party comprising Drs. P. J. Potts and M. West to
whom the committee expresses its thanks.

The purchase of analytical instrumentation is an impor-
tant function of many laboratory managers, who may be
called upon to choose between wide ranges of competing
systems that are not always easily comparable. The ob-
jectives of the Instrumental Criteria Sub-Committee are to
tabulate a number of features of analytical instruments that
should be considered when making a comparison between
various systems. As is explained below, it is then possible
to score these features in a rational manner, which allows
a scientific comparison to be made between instruments as
an aid to selection.

The overall object is to assist purchasers in obtaining
the best instrument for their analytical requirements. It is
hoped that this evaluation will, to some extent, also help
manufacturers to supply the instrument best suited to their
customers’ needs. It is perhaps pertinent to note that a
number of teachers have found the reports to be of use as
teaching aids.

No attempt has been made to lay down a specification.
In fact, the committee considers that it would be invidious

to do so: rather it has tried to encourage the purchasers
to make up their own minds as to the importance of the
features that are on offer by the manufacturers.

The XXth report of the sub-committee deals with instru-
mentation for energy dispersive X-ray fluorescence spec-
trometry.

Notes on the use of this document

Column 1 The features of interest.
Column 2 What the feature is and how it can be evaluated.
Column 3 The sub-committee has indicated the relative

importance of each feature and expects users to
decide on a weighting factor according to their
own application.

Column 4 Here the sub-committee has given reasons for
its opinion as to the importance of each feature.

Column 5 It is suggested that scores are given for each fea-
ture of each instrument and that these scores are
modified by a weighting factor and sub-totals
obtained. The grand total will give the final score
that can contribute to the selection of the instru-
ment that best suits the user’s requirements.

Notes on Scoring

1. (PS) Proportional scoring. It will be assumed, unless
otherwise stated, that the scoring of features will be by
proportion, e.g., Worst/0 to Best/100.

2. (WF) Weighting factor. This will depend on individual
requirements. All features mentioned in the tables have
some importance. If, in the sub-committee’s opinion,
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some features are considered to be of greater importance,
they are marked I. Those features of greatest importance
are marked as VI (very important). A scale should be
chosen for the weighting factor that allows the user to
discriminate according to needs, e.g., × 1 to × 3 or × 1
to × 10.

3. (ST) Sub-total. Multiplying PS by WF obtains this.
4. In some circumstances where there is a fundamen-

tal incompatibility between a feature of the instru-
ment and the intended application, it may be neces-
sary to exclude an instrument completely from further
consideration.

With these requirements in mind, the user should then
evaluate the instruments available on the market, tak-
ing into account the following guidelines and any finan-
cial limitations. In many instances it will quickly be-
come clear that a number of different instruments could
be satisfactory and non-instrumental criteria and may
then become important. However, in some specialized
cases, only one or two instruments will have the abil-
ity or necessary features to be used in the intended
application.
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second time into the detector. If a low atomic number mate-
rial is substituted as a secondary target [e.g., boron carbide,
corundum or highly ordered pyrolytic graphite (HOPG)],
the sample is now excited by the scattered tube spectrum
(without additional characteristic lines from the secondary
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emission spectrometry (ICP-AES) or inductively coupled
plasma-mass spectrometry (ICP-MS) for liquids.

Despite the better detection limit levels of some com-
petitive techniques, ED-XRF is the instrument of choice
for specific applications where simple dedicated instru-
ments can meet regulatory requirements (e.g., S in fuel,
Na, Al, Si, Ca in cement) and in multi-element applica-
tions in the analysis of a wide range of inorganic materi-
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Feature Definition and/or test procedures and guidance for
assessment

Importance Reason Score
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Feature Definition and/or test procedures and guidance for
assessment

Importance Reason Score

(e) Detector efficiency To test for low energy detection efficiency for standard
applications involving spectrum analysis down to
1 keV, measure the area of the Zn Kα (8.6 keV) and
Zn Lα (1.0 keV) peaks and calculate the ratio Zn
Lα/Zn Kα. Score maximum for the highest value of
this ratio. In SEM applications where provision of a
window-less detector or one fitted with an ultra-thin
window permits measurements to be extended down
to the lower energy range, this test should be repeated
by ratioing the intensity of the Ti Lα/Ti Kα lines at
0.45 and 4.5 keV. Comparisons between instruments,
must be undertaken using identical sample types and
identical excitation conditions (e.g. X-ray tube and
applied kV). To test the detection efficiency to higher
energy X-ray photons, measure the ratio of Ba Kα/Ba
Lα
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Feature
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Feature Definition and/or test procedures and
guidance for assessment

Importance Reason Score

(b) Operating program Score maximum for a user-friendly operating
system, which allows the user to develop
versatile analytical programmes tailored to
the application.

VI Difficult or repetitive keyboard interactions and
complex access codes can lead to operator frustration
and errors. The use of a graphical user interface (e.g.,
pull-down menu options) and/or soft keys or other
devices for reducing setting up times and initiating
analytical programmes reduces training requirements.

PS
WF
ST

(c) Instrument status Score maximum for an adequate display of
instrument status parameters and alarm
functions that monitor whether the
instrument is operating within its design
envelope for the selected analytical
programme.

VI A comprehensive display of instrument parameters will
confirm to the operator that the required analytical
programme is being followed. Effective monitoring of
instrument status may give early warning of
malfunction.

PS
WF
ST

(d) Instrument performance diagnostics Score for an instrument with the most
comprehensive set of self-checks on power
up and has easy to use qualification routines.

I It is vital that the system performs ‘fail safe’ diagnostic
checks on power up; this information must be
recorded.

PS
WF
ST

(e) Data collection and application
software

Define the requirements before scoring these
items.

(i) Specialised software options Score, where appropriate for the application,
for the provision of software enabling the
instrument to be used for more specialised
tasks such as: (1) Alloy/metal sorting. (2)
Thickness measurements of multilayer
samples. (3) Analysis of dust. (4) Other
fingerprinting applications. It is important
that such software packages are verified
using a range of suitable test samples.
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