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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has thg, right to be represented on that committee. International organizations, governmental and
non-governmentaf, liasison with I1SO, also take part in the work. ISO collaborates closely with the
International Elec /ohnical Commission (IEC) on all matters of electrotechnical standardization.

International Standar%ss’aldrafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technic@ mmittees is to prepare International Standards. Draft International Standards
adopted by the technical mittees are circulated to the member bodies for voting. Publication as an
International Standard requir proval by at least 75 % of the member bodies casting a vote.

a technical committee has collected data of a different kind from that
which is normally published as an rnational Standard (“state of the art”, for example), it may decide by a
simple majority vote of its participati embers to publish a Technical Report. A Technical Report is entirely
informative in nature and does not ha@o be reviewed until the data it provides are considered to be no
longer valid or useful.

In exceptional circumstances,

Attention is drawn to the possibility that some & the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for i ing any or all such patent rights.

ISO/TR 16153 was prepared by Technical Coﬁ;ittee ISO/TC 48, Laboratory glassware and related

apparatus. @
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Piston-operated volumetric instruments — Determination of
uncertainty for volume measurements made using the
photometric method

2.

1 Scope ¢

This Technical Report ;
Guide to the expression

of volume measurement. |
cells (vials) in a UV/VIS phot
flow cell fixed in place in a UV
of both methods.

the detailed evaluation of uncertainty for volume measurements according to the
certainty in measurements (GUM). ISO 8655-7 covers non-gravimetric methods
655-7:—, Annex A, presents the details of a method that employs removable
er. ISO 8655-7:—, Annex B, presents the details of a method that employs a
hotometer. This Technical Report covers the uncertainty of measurement

:/;
2 Uncertainty analysis for thépeplaceable cell photometric method as described in
ISO 8655-7:—, Annex A (9

0.

2.1 Uncertainties of each measurand @

For purposes of creating an uncertainty budget, té‘ certainty for each device used in the determination of
unknown volume has been taken from manufactur literature. The uncertainty for the system linearity was
measured using a reference UV/VIS photomete@V/VlS photometric uncertainties are based on
ISO 8655-7:—, Table A.1. 0

Table 1 — Uncertainties of the %tical devices used

*

boratory Reference Type of
Item g UV/VIS- | grade UV/VIS- uncertainty
p ?QSmeter photometer
Flask, Class A volumetric, 1 000 ml ()’ 0,4 ml B
Pipette, Class A volumetric, 100 ml 7(9108 mi B
Pipette, Class A volumetric, 10 ml :‘62 ml B
Pipette, Class A volumetric, 5 ml 0,0 ) B
Pipette, Class A volumetric, 2 ml 0,010 A‘\”n B
Photometric measurementat 4 = 0 0,001 0 VO'OO 3 A
Photometric measurement at 4 = 0,5 0,001 5 0,000 5 A
Photometric measurementat 4 = 1,0 0,001 5 0,000 5 A
Photometric measurementat 4 = 1,5 0,002 0 0,000 7 A
Temperature of sample 0,2°C B
Reproducibility of UV/VIS photometer wavelength 0,5 nm 0,2 nm B
Non-linearity of photometric response with 2:1 dynamic range — 0,14 % A
Non-linearity of photometric response with 8:1 dynamic range — 0,63 % A
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