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National Foreword
I.S. EN ISO 4787:2021 is the adopted Irish version of the European Document EN 1SO 4787:2021,

Laboratory glass and plastic ware - Volumetric instruments - Methods for testing of capacity and for
use (ISO 4787:2021)

This document does not purport to include all the necessary provisions of a contract. Users are responsible
for its correct application.

For relationships with other publications refer to the NSAI web store.

Compliance with this document does not of itself confer immunity from legal obligations.

In line with international standards practice the decimal point is shown as a comma (,) throughout this
document.
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European foreword

This document (EN ISO 4787:2021) has been prepared by Technical Committee ISO/TC 48 "Laboratory
equipment” in collaboration with Technical Committee CEN/TC 332 “Laboratory equipment” the
secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by June 2022, and conflicting national standards shall be
withdrawn at the latest by June 2022.

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

This document supersedes EN ISO 4787:2011.

Any feedback and questions on this document should be directed to the users’ national standards
body/national committee. A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.

Endorsement notice

The text of ISO 4787:2021 has been approved by CEN as EN [SO 4787:2021 without any modification.



This is a free page sample. Access the full version online.

This page is intentionally left blank



This is a free i)age sample. Access the full version online.

EN ISO 4787:2021

INTERNATIONAL ISO
STANDARD 4787

Third edition
2021-11

Laboratory glass and plastic ware —
Volumetric instruments — Methods
for testing of capacity and for use

Verrerie et matériel en plastique de laboratoire — Instruments
volumétriques — Méthodes d'essai de la capacité et d'utilisation

Reference number
1SO 4787:2021(E)

© IS0 2021



This is a free i)age Earr‘lnpllg Access the full version online.

0 4787:202
ISO 4787:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved



the full version online.

ISO 4787-2021

This is a free i)age sample. Acces
.S.EN

1SO 4787:2021(E)
Contents Page
FFOT@WOTM.........ccccccovvevee e85 5558558555585 \%
IIMEIOMUICTION ... vi
1 SCOPI@ ... 1
2 Normative references
3 Terms and definitions
4 Principle
5 Volume and reference tEMPEIATUTE ... s 2
51 U OF WOLUITIE ..ot 2
5.2 REfEIENCE LEIMPEIATUIE ... 2
6 Apparatus and calibration HQUEA.............. e 2
6.1 Balance ... 2
6.2 Measurement devices w2
6.3 Calibration liquid....... w3
6.4 RECEIVINIE VOSSOt 3
7 Factors affecting the accuracy of volumetric inStruments..............c, 3
7.1 GBIIET AL 3
7.2 TOIMIPEIATULE ......oooi e 3
7.2.1 Temperature of the volumetric instrument .3
7.2.2 Temperature of calibration liquid.........ccccc .3
7.3 CleanTINESS OF SUTTACE ..o 4
7.4 Conditions of used VOIUMELTIC INSTIUMENES ... 4
7.5 Delivery time and Waiting tiMe ... 4
8 SEEHINE The MEIUISCUS ...t
8.1 General.....co
8.2 Setting the meniscus
8.2.1 Meniscus of transparent liquids
8.2.2 Meniscus of 0PAqQUE HIQUIAS ..o
9 CalIDTAatIoN PIOCEAUT ...t
9.1 L] =) =Y S
9.2 TTEST TOOIIL ..o
9.3 Filling and delivery ...
9.3.1 Volumetric flasks and measuring cylinders ...
9.3.2 Pipettes adjusted to deliver...........c
9.3.3 Pipettes adjusted to contain.............
9.3.4 Burettes adjusted to deliver................
0.3.5 Py CIIOMIBTETS ..o
9.4 WWRTGINUTIG e
9.5  Volume and uncertainty calCulation ...
10 Procedure for use
10.1
10.2  Volumetric flasks (in accordance with ISO 1042 or ISO 5215).......ccciscssess 11
10.3 Measuring cylinders (in accordance with ISO 4788 or ISO 6706).......c..ciciciscr 11
10.4 Burettes (in accordance with ISO 385)
F0.5  PIPOEEES e
10.5.1 Pipettes adjusted to deliver (see ISO 648 and ISO 835, or other pipettes,
€.8. PLASTIC OIIES) ..o
10.5.2 Pipettes adjusted to contain
10.6  Pycnometers......eensseeeesnee
Annex A (informative) Cleaning of volumetric glassware............ e 13

© 1S0 2021 - All rights reserved iii



This is a free i)age Earr‘lnpllg Access the full version online.

0 4787:202
ISO 4787:2021(E)

Annex B (informative) Cleaning of volumetric plasticware

Annex C (normative) Calculation formulae and tables ...
Annex D (informative) Coefficient of cubic thermal eXpansion ... 19
Annex E (informative) Uncertainty estimation and repeatability calculation...................... 20
BIDIHOGTAPIY ...t 21

© IS0 2021 - All rights reserved



This is a free i)age Earr‘lnpllg Access the full version online.

0 4787:202
ISO 4787:2021(E)

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 the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 48, Laboratory equipment, in collaboration
with the European Committee for Standardization (CEN) Technical Committee CEN/TC 332, Laboratory
equipment, in accordance with the Agreement on technical cooperation between ISO and CEN (Vienna
Agreement).

This third edition cancels and replaces the second edition (ISO 4787:2010), which has been technically
revised.

The main changes compared to the previous edition are as follows:
a) volumetric plastic ware has been included;

b) new information on meniscus adjustment of convex meniscus has been added; namely, altered
procedure “Upper edge of the graduation line is horizontally tangential to the highest point of
meniscus” as compared to older procedure “Upper edge of the graduation line is horizontally
tangential to the lowest point of the meniscus”;

c) improved figures for meniscus adjustment have been provided;

d) Table 1 has been improved;

e) new Table 2 for minimum requirements for the measurement devices has been added;
f) new test room ambient conditions have been added;

g) new information regarding repeatability and uncertainty has been added in Annex E;

h) Formula (C.1) has been changed to Formula (1).

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The International Standards for the individual volumetric instruments include clauses on the
specification of capacity (volume); these clauses describe the method of manipulation in sufficient detail
to determine the capacity without ambiguity. This document contains supplementary information.
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Laboratory glass and plastic ware — Volumetric
instruments — Methods for testing of capacity and for use

1 Scope

This document provides methods for the testing, calibration and use of volumetric instruments made
from glass and plastic in order to obtain the best accuracy in use.

NOTE Testing is the process by which the conformity of the individual volumetric instrument with the
appropriate standard is determined, resulting in the determination of its error of measurement at one or more
points.

This document is applicable to volumetric instruments with nominal capacities in the range of 100 pl
to 10 000 ml. These include single-volume pipettes (see ISO 648), graduated pipettes (see ISO 835),
burettes (see ISO 385), volumetric flasks (see ISO 1042 and ISO 5215), and graduated measuring
cylinders (see ISO 4788 and 1SO 6706).

The methods are not intended for testing of volumetric instruments with capacities below 100 pl such
as micro-glassware.

This document does not deal specifically with pycnometers as specified in ISO 3507. However, the
procedures specified for the determination of volume of glassware can, for the most part, also be
followed for the determination of a pycnometer volume. For some types of pycnometers, special
handling can be necessary.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 385, Laboratory glassware — Burettes

ISO 648, Laboratory glassware — Single-volume pipettes

[SO 835, Laboratory glassware — Graduated pipettes

[SO 1042, Laboratory glassware — One-mark volumetric flasks

ISO 1773, Laboratory glassware — Narrow-necked boiling flasks

ISO 3507, Laboratory glassware — Pyknometers

ISO 3696, Water for analytical laboratory use — Specification and test methods
ISO 4788, Laboratory glassware — Graduated measuring cylinders

[SO 4797, Laboratory glassware — Boiling flasks with conical ground joints
IS0 52151, Laboratory plastic ware — Volumetric flasks

ISO 6706, Plastics laboratory ware — Graduated measuring cylinders

ISO 24450, Laboratory glassware — Wide-necked boiling flasks

1) Under preparation. Stage at the time of publication: ISO/DIS 5215:2021.
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