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Uncertainty introduced by extrapolation in the conventional
assignment of reference pH values

Guimar, HM Lito, M.Filomena GFC Camoes, Portugaliae Electrochimica Acta,11 (1993),
161-174

∆ Extrapolation from experimental values gives slope MJ

different from  extrapolation to I = 0, from calculated
values

Addition of chloride may affect the extension of the buffer
equilibria

Variation of calculated p(a HγγγγCl)values of 0.01 
H3Cit solutions  with addition of KCl
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� Extended validity
of primary standards

� Secondary and commercial standards
with known uncertainties

� pH electrode calibration
with stated uncertainty

TraceabilityTraceability for pH: for pH: Property of an
unknown sample X whereby its pH value
pH(X) can be related to primary
standards pH(PS) through an unbroken
chain of comparisons

CCQM-K9 key comparison
 (KH2PO4 + Na2HPO4, each 0.025 mol kg-1) t = 25°C 
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Metcalf RC (1987)  Analyst 112: 1573 - 1577

pH = 4.06 ± 0.05

485 pH measurements
7 operators
9 probes
4 meters

reference sample:
(5.00 ± 0.05) x 10-5 M H2SO4
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SIM.8.P4 results, 25 °C
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Figure 5a

a)

 : D pH = 0
 : D pH = 0.01
 : D pH = 0.035
 : D pH = 0.05
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b)

 : D pH = 0
 : D pH = 0.01
 : D pH = 0.035
 : D pH = 0.05
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Empirical distribution functions (edf's) of two parameters a) lg ß'102
and b) lg ß'103 of the solution species UO2(CO3)22- and
UO2(CO3)34-, resp. These distributions have been obtained by
Monte Carlo resampling methods from solubility data of UO2CO3
at 25 °C. The edf's are compared for different settings in the
uncertainty of pH: ±0.00, ±0.01, ±0.035 and 0.05.
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