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BREAK-DOWN ADVANTAGES
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UNCERTAINTY EVALUATION by BOTTOM-UP APPROACH
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UNCERTAINTY RELATED to PHYSICAL-CHEMICAL TRANSFORMATION

Influence

parameters
sample

N

PHYSICAL-CHEMICAL
TRANSFORMATIONS

measurement process

influence
parameters ‘ sample state ‘ result

g
= =
=NEN
H

- b

e i) Y




AN ALTERNATIVE PATHWAY

to evaluate the occurrence of systematic effects

!

to use uncertainty related to this evaluation
for quantifying “type B” uncertainties




CLASSIFICATION of the SYSTEMATIC EFFECTS

» Additive effects (plus or minus)

»  Multiplicative effects

» Worsening of representativeness
(l.e. inappropriate sampling or sub-sampling) /va




STEP 1

(from sampling to
test portion)

STEP 2

(from test portion
to result)

Sampling

Multiplicative Worsening of

Additive effects :
effects representativeness

Sample transport and storage

Sample preparation without
fractioning or phase separation

Sample fractioning or phase
separation

Sub-sampling
(test portion picking out)

Test portion size measurement
(mass or volume)

Test portion pre-treatment and
dilution

Analyte measurement

Data processing

| = interactions between the sample and the environment or between the sample and the contact materials
C = experimental condition variations

M = matrix effects

U = un-calibration of measuring equipment
P = inappropriate procedure




EVALUATION of BIAS EFFECT OCCURRENCE
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SYSTEMATIC EFFECTS EVALUATION by RECOVERY STUDIES
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SYSTEMATIC EFFECTS EVALUATION by RECOVERY STUDIES

matrix-CRM

pure-subtance

spike-sample

procedure-
blank

Advantage

allow to cover a large part of
the measurement process

Application limits

only for a few cases
very large uncertainty

available for almost all cases

° narrow uncertainty

doesn’t allow to cover the
overall measurement process

available for many cases
narrow uncertainty

not sure about equilibrium
between the analyte and the
added substance

permits to detect also very
low contaminations

not sure about the same
contamination degree




A PRACTICAL APPLICATION

Analysis of Ni in a vegetable sample by ICP-AES
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“Type A” UNCERTAINTIES related to
MEASUREMENTS of base parameters
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“Type B” UNCERTAINTY EVALUATION

EFFECTS CONSIDERED:

» uncertainty of the certified reference solution concentration

» un-calibration of measurement equipments

(as balance and calibrated glassware)

sample contaminations during preparation and pre-treatment

spectral interferences

matrix interferences on sensitivity




SAMPLE CONTAMINATION EVALUATIONS
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SPECTRAL INTERFERENCES (additive)




CONCLUSIONS

* The “break down” of analytical procedure permits to group
all the random effects for measuring “type A” uncertainty

* Bias evaluation is the most convenient way to estimate
“type B” uncertainty caused by possible occurrence of
systematic effects.
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