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Types of chemical analysis

Chemical analysis can be:

- Qualitative – Nominal property [Examinations]

- Quantitative – Quantifiable property [Measurements]

[Many measurements are performed after challenging 
qualitative analysis]

JCGM 200, International Vocabulary of Metrology – Basic and general concepts and associated terms (VIM), 3rd edition, 2012.

News on qualitative analysis

Regularly, the community faces cases of false positive or 
false negative qualitative analysis results … 
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Regularly, the community faces cases of false positive or 
false negative qualitative analysis results … 

News on qualitative analysis

Eurachem/CITAC Guide

There is a need to improve the performance of qualitative 
analysis in chemistry…

Eurachem/CITAC Guide: Assessment of performance and uncertainty in qualitative chemical analysis. First Edition, Eurachem, 2021.
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Challenges that need to be faced

Qualitative analysis performance can be described by a 
contingency table

Cases

Total resultsNegatives (nc)Positives (pc)

pfptpPositives (p)
Results

ntnfnNegatives 
(n)

ncpcTotal cases

Cases

Total resultsNegatives (nc)Positives (pc)

p = 229fp = 1tp = 228Positives (p)
Results

n = 305tn = 300fn = 5Negatives 
(n)

nc = 301pc = 233Total cases

Challenges that need to be faced

Qualitative analysis performance can be described by a 
contingency table: Table feed with experimental data

TP = 97.8 % Sensitivity
TN = tn/nc = 300/301 = 99.7 % Specificity
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Challenges that need to be faced

…but, in order to produce a reliable estimate of an FP of 1%, 
how many analyses of negative cases need to be performed?

Challenges that need to be faced

…but, in order to produce a reliable estimate of an FP of 1%, 
how many analyses of negative cases need to be performed?

Eurachem/CITAC Guide: Assessment of performance and uncertainty in qualitative chemical analysis. First Edition, Eurachem, 2021.
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Challenges that need to be faced

…and, how diverse should be the negative cases…

Challenges that need to be faced

In many analytical fields, highly selective methods such as 
GC-MS-MS are used…
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Challenges that need to be faced

In many analytical fields, highly selective methods such as 
GC-MS-MS are used…

How many tests do
we need to
perform to
assess the
performance
of GC-MS-MS
analysis?

In many analytical fields, highly selective methods such as 
GC-MS-MS are used…

But, as analyte concentration
decreases and
matrix complexity
increases…

the selectivity decreases… 

Challenges that need to be faced
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Do not assess performance exclusively from experimentation 
(…)

Challenges that need to be faced
Possible solution

Experimental data & Modelling

Do not assess performance exclusively from experimentation 
(…) Modelling is powerful but can be misleading….

Challenges that need to be faced
Possible solution
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1st: Set statistically sound identification criteria that 
establishes the TP

2nd: Define sound models of negative responses to estimate 
FP

3rd: Assess if the TP and FP are fit for purpose…

Challenges that need to be faced
What can we do?

Example – Using retention time in GC
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(1) Estimate the standard deviation of retention time 
repeatability, 𝑠୰(୲୰), from retention time replicates:

Example – Using retention time in GC

𝑠୲୰(୰) =
∑ 𝑛௜ − 1 𝑠୲୰(௜)

ଶ௣
௜ୀଵ

∑ 𝑛௜ − 1
௣
௜ୀଵ

𝑠୲୰(୰) =
B

A
= 0.246 min

(2) Identification criteria for unknown peaks:

𝑡୰(ୱ୲ୢ) − 𝑡୰(୳୬୩) < 3 2𝑠୲୰(୰)

𝑡୰(ୱ୲ୢ) - Analyte retention time (standard)
𝑡୰(୳୬୩) - Retention time from unknown sample peak

Identification with a TP of 99%.

Example – Using retention time in GC

Some people use a fixed 0.1 min 
tolerance for retention time, but this 

should be assessed for the TP (…)
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Trace levels of compounds are identified by low-resolution 
mass spectrometry by taking the abundance ratio of 
characteristic fragments… 

Example – Using by MS

Trace levels of compounds are identified by low-resolution 
mass spectrometry by taking the abundance ratio of 
characteristic fragments…

Example – Using by MS

Abundance value
records…

R. Bettencourt da Silva, P. Salgueiro, Talanta 282 
(2025) 127061
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Trace levels of compounds are identified by low-resolution 
mass spectrometry by taking the abundance ratio of 
characteristic fragments… 

Example – Using by MS

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

0 20000 40000 60000 80000 100000

A 
(m

/z
  1

95
)

A (m/z 293)

Trace levels of compounds are identified by low-resolution 
mass spectrometry by taking the abundance ratio of 
characteristic fragments… 

Example – Using by MS

Abundance
ratio
confidence
limits
[for TP = 99%]
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Trace levels of compounds are identified by low-resolution 
mass spectrometry by taking the abundance ratio of 
characteristic fragments… 

Example – Using by MS

FP
simulation
[chance of
blank signal
meeting 
identification
criteria] 

Varies with the
analyte level!

Trace levels of compounds are identified by low-resolution 
mass spectrometry by taking the abundance ratio of 
characteristic fragments… 

Example – Using by MS

FP
simulation
[chance
blank signal
meets 
identification
criteria] 

In some, analytical field, 
identification criteria are harmonised 
without using method performance 

data
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Trace levels of compounds are identified by low-resolution 
mass spectrometry by taking the abundance ratio of 
characteristic fragments… 

Example – Using by MS

FP
simulation
[chance
blank signal
meets 
identification
criteria] 

Harmonisation of inconsistencies!

There is a need to improve the way the performance of 
qualitative analysis is assessed in routine analysis…

Final remarks
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There is a need to improve the way the performance of 
qualitative analysis is assessed in routine analysis…

Tools for performing this assessment are available…

Final remarks

There is a need to improve the way the performance of 
qualitative analysis is assessed in routine analysis…

Tools for performing this assessment are available…

We would need more attention from the international 
accreditation on this issue!

Final remarks
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