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Report by the Analytical Methods Committee 

Evaluation of Analytical Instrumentation. Part VII 
Simultaneous Wavelength Dispersive X-ray Spectrometers 
Analytical Methods Committee 
The Royal Society of Chemistry, Burlington House, Piccadiliy, London W l  V OBN 

A method is provided for comparing the features of wavelength dispersive X-ray 
spectrometers. 

The Analytical Methods Committee has received and 
approved the following report from the Instrumental Criteria 
Sub-Commit tee. 

Introduction 
The following report was compiled by the above Sub- 
Committee of the AMC, which consisted of Professor s. 
Greenfield (Chairman), Dr. P. J .  Potts, Mr. D. Squirrel1 and 
Mr. P. Warren, with Mr. C.  A. Watson as Honorary is explained below, it 

is possible then to score these features 
in a rational manner, which allows a scientific comparison to be 
made between instruments. 

The over-all object is to assist purchasers in obtaining the 
best instrument for their analytical requirements. It is also 
hoped 

http://dx.doi.org/10.1039/ap9912800312
http://pubs.rsc.org/en/journals/journal/AP
http://pubs.rsc.org/en/journals/journal/AP?issueid=AP1991_28_10
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Feature 

(iii) Stability 

( b )  X-ray tubes 
(i> Type 

(ii) Ease of 
replace- 
ment 

(iii Cooling 
and water 
supplies 
(high 
powered 
instru- 
ments 
only 1 

(iv) Maximum 
power 

( v )  Maximum 
voltage 

(c) Safety 
interlocks 

(i) Operator 
protection 

Definition and/or test 
procedures and guidance 

for assessment 

Score maximum for instruments 
with the best stability 
specification. 

End window tubes are standard 
for simultaneous instruments. 

Score maximum for convenient 
tube change procedure. 

Score maximum for minimum 
flow-rate and widest tolerance to  
temperature, supply prcssure 
and dissolved salts without 
impairing cooling efficiency. 

Within the category of 
instrument chosen, score 
maximum for the maximum 
power that can be delivered to  
the tube. 
Within the category of 
instrument chosen, score 
maximum for the highest voltage 
available for a tube with the 
anode of interest. 

Safety interlocks are devices to  
prevent injury from ionizing 
radiation o r  hazardous voltages 
during stand-by, 
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Definition and/or test 
procedures and guidance 

Feature for assessment Importance 

317 

Reason 
~~ ~ 

5 .  Electronics 
Generul comment: 
Pulse processing electronics are replicated on each channel fitted to a simultaneous XRF 
spectrometer. Since a single set of excitation conditions must normally be used, it is important 
that the count rate response of channels is adequate for the very high count rates likely to be 
encountered in the measurement of matrix elements, as well as the low count rates that may be 
encountered simultaneously in other channels in the measurement of minor and trace elements. 

(u )  Pulse 
processing 

( i )  Window 
selection 

(ii) Pulse 
height 
depression 
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Feature 

6. Computer 
(a )  Automation 

(i) Instrument 
control 

(ii) Operating 
programme 

(iii) Instrument 

(6) Data 
processing 

(i) Quantitative 

(ii) Qualitative 
analysis 

Definition and/or test 
procedures and guidance 

for assessment 

Score maximum for the greatest 
number of instrument functions 
that are under computer control. 

Score maximum for a user 
friendly operating system which 
permits the user to develop 
versatile analytical programmes 
tailored to the application. 

Score maximum for the most 
comprehensive display of 
instrument status parameters and 
alarm functions that monitor 
whether the instrument is 
operating within its design 
envelope. 

Score maximum for the 
provision. as appropriate to the 
application, of software features 
such as: (l), calibration using 
various data fitting modes for 
linear and non-linear functions; 
(2), matrix correction for 
absorption and enhancement 
effects by empirical and 
fundamental parameter 
procedures; ( 3 ) ,  facilities to 
output and store results for 
further processing and 
comparison. as well as editing 
data into a report format; (4), 
the facility to transfer data files 
in computer format to an 
external compatible device; ( 5 ) ,  
statistical process control 
software for quality control 
applications. 
Score, if appropriate to the 
application, for the maximum 
wavelength range that can be 
scanned and for effective 
display, peak identification and 
hard copy facilities for the 
interpretation of spectral data. 

Importance 

VI 

I 

I 

VI 

May be I ,  
depending 

on 
ipplication. 

Reason 

Computer control of 
instrumental parameters 
ensures reliable and 
reproducible operation of the 
instrument by well-trained, but 
non-expert operators. This 
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Feature 

7.  Installation 

( a )  Instrument 
and services 

footprint 

( h )  Services 
(i) Environ- 

mental 
con tro I 

(ii) Electrical 

(iii) Cooling 
water 

(c) Service and 
spares 

( d )  Training 
facilities, 
effective 
documen- 
tation and 
technical 
suppo8 
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