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Report by the Analytical Methods Committee 

Evaluation of Analytical Instrumentation. Part Vlll 
Instrumentation for Gas-Liquid Chromatography 
Analytical Methods Committee 
The Royal Society o f  Chemistry, Burlington House, Piccadilly, London W I  V OBN 

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

Introduction 
This report was compiled by the above Sub-committee of the 
AMC which consisted of Professor S. Greenfield (Chairman), 
Professor E. Bishop, Dr. P. J. Potts, Mr. D. C. M. Squirrell, 
and Mr. P. Warren, with Mr. C. A. Watson as Honorary 
Secretary. The initial input of the features for consideration 
and the reasons for their consideration was undertaken by a 
working party Chaired by Dr. R. M. Smith with Mr. M. 
Humphrey and Dr. K. D. Bartle, to whom the committee 
express their thanks. 

The purchase of analytical instrumentation is an important 
function of many laboratory managers, who may be called 
upon to choose between a variety of competing systems which 
are not always easily comparable. The objectives of the 
Instrumental Criteria Sub-committee are to tabulate a number 
of features of analytical instruments which should be con- 
sidered when making a comparison between various systems. 
As explained below, it is possible to score these features in a 
rational manner, which allows a scientific comparison to be 
made between instruments. 

The overall-all object is to assist purchasers in obtaining the 
best instrument for their analytical requirements. It is hoped 
that, to a degree, it will 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 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 various features of 
the equipment that is on offer by the manufacturers. 

The eighth report of the Sub-committee deals with Instru- 
mentation for Gas-Liquid Chromatography. 

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 the users 
to decide on a weighting factor according to their 
own needs. 

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

Column 5 onwards. It is suggested that scores are given for 
each feature of each instrument and that these 
scores are modified by the weighting factor and 
sub-totals obtained. The addition of the sub- 
totals will give the final score for each 
instrument. 

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

2. 
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tests have been developed for gas chromatography columns 
and for some applications it may be necessary to evaluate the 
performance of the column using the instrument under 
consideration. Gas chromatographs are often sold as complete 
units, so that compromises between features may have to be 
accepted, but it will still be important to  distinguish between 
critical features and those which are optional. 

The Committee consider that, in general, gas-chroma- 
tography equipment is safe in normal use, but care should be 
taken to allow sufficient cooling time when changing columns 

and detectors and taking suitable precautions when handling 
inflammable gases such as hydrogen. If hydrogen is used as a 
carrier gas it is recommended that a suitable leak detector 
should be fitted in the oven. 

Finally, as many laboratories are now working to quality 
standards such as GLP/NAMAS/IS09000, some consideration 
should be given to third party recognition of the manufacturer 
to standards such as BS5750 and I S 0  9000. Such accreditation 
should extend to the service organization, which is particularly 
important when working to NAMAS or  GLP criteria. 

INSTRUMENTAL CRITERIA SUB-COMMImEE INSTRUMENT EVALUATION FORM 

Type of Instrument: Gas chromatograph 

Manufacturer: 

Model No: 

Feature 

NON-INSTR U- 
MENTAL 
CRITERIA 
Selection of 
manufacturer 
( a )  Previous in- 

struments 
(i) Innovation 

(ii) Reliability 
record 

(iii) Up-grad- 
ing com- 
patibility. 
Inter- 
change- 
ability of 
column 
and detec- 
tors 

(iv Similarity 
of layout 
and design 
to instru- 
ments 
existing in 
laboratory 

(v) Confidence 
in supplier 

( b )  Servicing 

(i) Service 
contract 

(ii) Availabil- 
ity and de- 
livery of 
spares 

Definition and/or test 
procedures and guidance 

for assessment 

Laboratories in possession of 
other gas chromatographs 
should score highest for the 
manufacturer with the best past 
record based on the following 
sub-features: 

Company's record for 
developing instruments with 
innovative features. 

Company's record for 
instrument reliability. 

The ease with which columns, 
injectors, pneumatic modules 
and detectors can be changed 
between different instruments. 

Confidence gained from past 
personal experience. 

Score according to 
manufacturers claims and past 
record, judged by the sub- 
features (i)-(iv) below: 
The availability of 
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Feature 
~~ 
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Feature 

( c )  General 
detector and 
amplifier 
features 

(i) Linearity of 
response 

(ii) Sensitivity 

(iii) Dead 
volume 

( iv)  Amplifier 
response 
time 

(v) Autorang- 
ing ampli- 
fier 

( v i )  Dual 
detector 
channels 

( d )  Kathar- 
ometer (hot 
wire) detec- 
tor 

(e )  Flame ionis- 

( i )  Ease of 
cleaning 
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Feature 

(iv) Pulsing 
modes of 
controller 

(vi) Equili- 
bration 
time 

(8) Thermionic 
ionisat ion 
detector 
(nitrogen- 
phosphorous 
detector) 

(i) Ease of 
mode selec- 
tion 

(ii) Discrimi- 
natior. 

(ii) Sensitivity 

(iv) Lifetime 
of source 

( h )  Flame photo- 
metric detec- 
tor 

(i) Linearizer 
built into 
amplifier 

(ii) Selectivity 
of filters 

(iii) Capability 
of simulta- 
neous 
detection 
of sulfur 
and phos- 
phorus 

6. Auto Sampler 
(a )  General 

(i) Compati- 
bility with 
chromato- 
graph 

Definition and/or test 
procedures and guidance 

for assessment 

Score maximum for ability to 
use both variable pulse rate and 
constant current modes. 
Score maximum for shortest 
equilibration time before stable 
standing current is obtained. 

Score according to ease of 
mode selection, usually by 
switching electronic 
configuration and changing 
hydrogen flow-rate. 
Score according to proven 

Score maximum 

http://dx.doi.org/10.1039/ap9933000296
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Feature 

7. Data handling 
The selection 
of a data 
system is out- 
side the scope 
of this study 
as many soft- 
ware packages 
are available 
for data han- 
dling which 
are interchan- 
geable be- 
tween 
personal 
computers. 
Providing the 
instrument 
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Feature 

(b)  Headspace 
sampling unit 

(c) Pyrolysis unit 

(d)  Connections 
to mass spec- 
trometer of 
FTIR spec- 
trometer 
Thermal de- 
sorption unit 

~ 

9. Value for 
money 
(points per 2) 

Definition and/or test 
procedures and guidance 

for assessment 

Extraction and injection of 
headspace vapour from above 
solid, liquid or complex 
matrices. 
Ability to thermally degrade 
sample rapidly in inlet carrier 
gas flow. 
Ability to link the 
chromatograph to the 
spectrometer with heated 
transfer line. 

Ability to interface the 
chromatograph to thermal 
desorption unit. 

Sum of the previous sub-totals 
divided by the price of the 
instrument subject to 
proportional scoring and 
weighting factors, including ST 
in grand total. 

Importance 

I 

Reason 

Used for volatile analytes in 
comparatively less volatile 
matrix. 

Used to analyse involatile 
samples as characteristic 
volatile fragments. 
Used to give additional 
structural information about 
separated analytes. 

Thermal desorption units are 
often required for the analysis 
of volatile toxins in 
environmental air samples. 

‘Simple’ instruments are often 
good value for money, 
whereas those with 
unnecessary refinements are 
more costly. 

Score 

PS 
WF 
ST 

PS 
WF 
ST 
PS 
WF 
ST 

PS 
WF 
ST 

Sum 01 

totals 
sub- 

PS 
WF 
ST 

Grand 
Total 

A unique database of atomic spectrometry reference 
information for the practising analyst 

JAASbase is a new PC-based product from the 
Royal Society of Chemistry designed to meet every 
atomic spectroscopist’s need for a comprehensive, 
yet inexpensive source of current analytical atomic 
spectrometry information. It contains over 20,000 
regularly updated references compiled from the 
atomic spectrometry literature. 

The database consists of listings of published 
atomic spectrometry papers and conference 
papers, and includes tabulated information relating 
to the application 
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