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Context and purpose

The accuracy profile is a graphical representation of accuracy depending on the concentration, that is to say the variation of both the
trueness (bias) and precision. This profile reflects the ability of the instrument to work with an accuracy tolerance in a concentration
range given.
Accuracy profiles represent a possible statistical tool for the interpretation of validation studies.
The objective of this work was to examine the accuracy profile of different elements by ICP-AES and ICP-MS. This study is based on 
the use of reference materials and takes into account the internal repeatability and the inter-day reproducibility.

Theory of accuracy profile

� This work enabled access to the limits of quantitation of various elements analysed and permited to evaluate the measurement uncertainties in the concentration range studied : important parameters within the context of

method validation.

���� A comparison of the results obtained by the two techniques has allowed to highlight the performance of each device, since the method of the accuracy profile enables to observe actually the capabilities of the instrument

and of the method.

���� Examples of results obtained in the method validation framework for different analytical programs were used to illustrate the theme of the accuracy profile.

Conclusions

Analysis by ICP-AES

Seaspray nebulizer, cyclonic chamber, axial view, CCD detector

Operating conditions :Varian Vista Pro apparatus

Accuracy is the sum of the trueness expressed by a bias or a recovery yield and the precision expressed by a standard deviation modified
by a coverage factor (or Mee factor). In our case of intralaboratory testing, precision correspond to the intermediate precision.
In practice : accuracy = bias* ± ks.SR * or recovery yield % (= experimental value / reference value)

with ks : coverage factor or Mee factor and SR : standard deviation of intermediate precision
It is necessary to calculate SR and ks

���� intraday repeatability : serie of determinations in the same day ���� standard deviation Sr

���� interday reproducibility : day by day independent series ���� standard deviation SL (1 serie = 1 day)
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���� SCE : Sum of squares of deviations from an average,
���� p : number of series (or days) and n : number of determinations by serie (or day).

ks = t.C t is the Student factor for a degree of freedom (ddl).

It is necessary to calculate C : H =
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You have to know the degree of freedom, ddl =
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As ddl is not an integer, it is necessary to interpolate linearly t

Varian 820 MS apparatus

Micro-concentric nebulizer, scott spray chamber cooled to 3°C 
with Peltier effect , DDEM detector

Analysis by ICP-MS
Operating conditions :

Results
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Example of method validation : Cs analysis by ICP-M S
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Accuracy profiles for B by ICP-AES and ICP-MS

ICP-AES

ICP-MS
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Accuracy profile for Si by ICP-AES

Limits of acceptability

Tolerance limits

Limit of 
quantitation
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Accuracy profiles  for Cu by ICP-AES and ICP-MS

ICP-AES

ICP-MS

2% HNO3 matrix
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Accuracy profiles for U by ICP-AES and ICP-MS

ICP-AES

ICP-MS

2% HNO3 matrix

0

20

40

60

80

100

120

140

160

180

200

0,001 0,01 0,1 1 10 100 1000

A
cc

ur
ac

y
(%

)

Cadmium concentration (µg/L)

Accuracy profiles for Cd by ICP-AES and ICP-MS

ICP-AES

ICP-MS

2% HNO3 matrix
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Example of method validation : Ce analysis by ICP-A ES and ICP-MS

ICP-MS

ICP-AES
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(in relation to Student's t distribution table)


