BS ISO 16014-3:2012

Plastics — Determination of
average molecular mass and
molecular mass distribution of
polymers using size-exclusion
chromatography

Part 3: Low-temperature method

[
bSlo ..making excelleDoewriembst.

Document Sharing Hub

Full document details: BS ISO 16014-3:2012


http://avadocuments2026.com/doc/bs-iso-16014-3-2012
http://avadocuments2026.com/doc/bs-iso-16014-3-2012

BS ISO 16014-3:2012 BRITISH STANDARD

National foreword

This British Standard is the UK implementation of ISO 16014-3:2012.
It supersedes BS ISO 16014-3:2003 which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee PRI/21, Testing of plastics.

A list of organizations represented on this committee can be
obtained on request to its secretary.

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

© The British Standards Institution 2012. Published by BSI Standards
Limited 2012

ISBN 978 0 580 65173 1
ICS 83.080.01

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 July 2012.

Amendments issued since publication
Date Text affected

Documents

Document Sharing Hub

Full document details: BS ISO 16014-3:2012


http://dx.doi.org/10.3403/02805834
http://avadocuments2026.com/doc/bs-iso-16014-3-2012
http://avadocuments2026.com/doc/bs-iso-16014-3-2012

Full document details: BS ISO 16014-3:2012

BS ISO 160143
INTERNATIONAL @
STANDARD 16014-3

Second edition
2012-07-01

Plastics — Determination of average
molecular mass and molecular mass
distribution of polymers using size-
exclusion chromatography —

Part 3:
Low-temperature method

Plastiques — Détermination de la masse moléculaire moyenne
et de la distribution des masses moléculaires des polymeres par
chromatographie d’exclusion stérique —

Partie 3: Mesurage aux basses températures

— Reference number
= — ISO 16014-3:2012(E)

IS0 Documents

= — Document Sharing Hub
_—— ©1S0 2012


http://dx.doi.org/10.3403/02805834U
http://dx.doi.org/10.3403/02805834U
http://avadocuments2026.com/doc/bs-iso-16014-3-2012
http://avadocuments2026.com/doc/bs-iso-16014-3-2012

BS ISO 16014-3:2012
ISO 16014-3:2012(E)

COPYRIGHT PROTECTED DOCUMENT

© SO 2012
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or ISO’s
member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

Documents

. Document Sharing Hub
1l © 1SO 2012 — All rights reserved

Full document details: BS ISO 16014-3:2012


http://avadocuments2026.com/doc/bs-iso-16014-3-2012
http://avadocuments2026.com/doc/bs-iso-16014-3-2012

BS ISO 16014-3:2012
ISO 16014-3:2012(E)

Contents Page
oY =T o o S iv
1 ST oY TS 1
2 NOIrmMative refEreNCES ... ... ettt ettt 1
3 Terms and defiMitiONS . ..........ooiiiii ettt ettt n e 1
4 10T T oSS 1
5 Y= T =T 3 OSSR 1
5.1 ] 1= RSSO 1
5.2 Reagent for column evaluation ...ttt 2
5.3 Molecular Mass StaNAards........... ..ottt 2
5.4 Reagent for flow rate marker (internal standard) ...............ccocooiiiiiiiii 2
5.5 AAAILIVES ...ttt ettt ee e E et etttk e et ee bttt ettt 2
6 Y o = = = 2
6.1 L= 4 =1 - SR 2
6.2 g L L= =TT o 1 SRS 2
6.3 PUMPING SYSTOIM ...ttt ettt ettt nan s 2
6.4 0= 2 o T S 2
6.5 L0 o 11 4 ] TSRS 3
6.6 D 121 =Y o o SRS 3
6.7 JLILY ¢ 1 ' S 3
6.8 TemMPeErature CONTIOL ... ...t ee ettt ettt 3
6.9 Recorder and PIOLEN......... ..ottt 3
6.10  Data-proCesSiNg SYSTOM ... ... ettt 3
L0 B N © 3 T g 4T T 4 =Y 4 (S 3
7 g Yo=Y o LT SRS 3
71 Preparation of solutions of molecular mass standards ... 3
7.2 Preparation of sample solUtioNs ... ... 4
7.3 Preparation of solutions for column performance evaluation ... 4
7.4 Setting up the apparatus ........ ...ttt 4
7.5 Operating PAramMELEIS ... ...ttt ettt ee et et e m et et n e 5
7.6 Number of determinations ... s 5
8 Data acquisition and ProCeSSING ....... ...ttt 5
9 EXPression Of reSUILS ...ttt 5
10 g (=T =] Lo SRS 6
00 B 7= s T - | USRS 6
10.2  Experimental CONAItIONS ..........cooooiiiiii ettt ettt en et eneaneenes 6
10.3 Results of roUNd-TODIN @SS ..ottt ettt 7
11 =53 5= o e o S 8
Annex A (informative) Further information on applicability of method ... 9
Annex B (informative) Further information on reagents ... 10
Annex C (informative) Further information on round-robin tests..............ccccooiiiiiiiiiiiiii 1"
=70 o oo = ] 137/ 17

Documents

. Document Sharinq.Hub
© 1SO 2012 — All rights reserved 1]

Full document details: BS 1ISO 16014-3:2012


http://avadocuments2026.com/doc/bs-iso-16014-3-2012
http://avadocuments2026.com/doc/bs-iso-16014-3-2012

BS ISO 16014-3:2012
ISO 16014-3:2012(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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

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.

SO 16014-3 was prepared by Technical Committee ISO/TC 61, Plastics, Subcommittee SC 5, Physical-
chemical properties.

This second edition cancels and replaces the first edition (ISO_16014-3:2003), which has been technically
revised. The main changes are as follows:

a) the normative references have been updated (see Clause 2);
b) Subclause 7.1 (concerning the preparation of solutions of molecular mass standards) has been revised;

c) the maximum mass of the polymer sample which may be injected has been reduced from 0,1 mg to
0,05 mg per cubic centimetre of empty column (see 7.5.2);

d) Subclause 7.6 (concerning the number of determinations) has been revised,;
e) furtherinformation has been added on the round-robin tests carried out between 1995 and 1998 (see Annex C);
f) a bibliography has been added.

SO 16014 consists of the following parts, under the general title Plastics — Determination of average molecular
mass and molecular mass distribution of polymers using size-exclusion chromatography:

— Part 1: General principles

— Part 2: Universal calibration method
— Part 3: Low-temperature method

— Part 4: High-temperature method

— Part 5: Method using light-scattering detection
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Plastics — Determination of average molecular mass and
molecular mass distribution of polymers using size-exclusion
chromatography —

Part 3:
Low-temperature method

1 Scope

This part of specifies a method for determining the average molecular mass and the molecular mass
distribution of polymers by size-exclusion chromatography (SEC) using an organic eluent at a temperature
lower than 60 °C. The average molecular mass and the molecular mass distribution are calculated from a
calibration curve prepared using polymer standards. Therefore, this test method is classified as a relative
method (see [SO 16014-1:2019, Annex A).

2 Normative references

The following referenced documents are indispensable for the application 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.

SO 472, Plastics — Voocabulary

ISO 16014-1:2012, Plastics — Determination of average molecular mass and molecular mass distribution of
polymers using size-exclusion chromatography — Part 1: General principles

SO 16014-2, Plastics — Determination of average molecular mass and molecular mass distribution of polymers
using size-exclusion chromatography — Part 2: Universal calibration method

3 Terms and definitions
For the purposes of this document, the terms and definitions given in [SO 472 and in [SO 16014-1| apply.

4 Principle

See [SO 16014-1:2012, Clause 4.

5 Reagents

5.1 Eluent

For a general discussion of eluents, see ISO 16014-1:2012, 5.1.

For examples of eluents used for SEC measurements at temperatures < 60 °C, see Annex B.

NOTE Water is often used for SEC measurements on water-soluble polymers at temperatures < 60 °C, but it is not
suitable for use in this method.
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5.2 Reagent for column evaluation

See |SO 16014-1:2012, 5.2.

There are severallow molecular mass compounds that can be used, forexample ethylbenzene when tetrahydrofuran
is used as eluent or diethylene glycol when N,N-dimethylformamide is used as eluent (see Annex B).

5.3 Molecular mass standards

See |SO 16014-1:2014, 5.3.

Some examples of commercially available molecular mass standards are given in ]SO 16014-1:2012, Annex B.

5.4 Reagent for flow rate marker (internal standard)

See [SO 16014-1:2019, 5.4.

It is often very difficult to find a low molecular mass compound suitable for use as a flow rate marker because
it should not co-elute with the polymer peak, the system peak or the solvent peak.

Examples of compounds suitable for use as a flow rate marker are sulfur when tetrahydrofuran is used as
eluent and ethylbenzene when N,N-dimethylformamide is used as eluent.

5.5 Additives

LiBrorLiCl, forexample, isused as an additive in N,N-dimethylformamide to avoid aggregation of polyacrylonitrile,
and sodium trifluoroacetate is added to 1,1,1,3,3,3-hexafluoroisopropanol for SEC measurements on polyamide.

6 Apparatus

6.1 General

A schematic diagram of an SEC system is shown in ]SO 16014-1:2019, Figure 1.

Either commercially available or assembled SEC systems may be used, provided they meet the component
requirements specified and have the capability to maintain a constant column temperature < 60 °C.

6.2 Eluent reservoir

See |SO 16014-1:2012, 6.2.

It is not necessary to keep the reservoir at the same temperature as the columns.

6.3 Pumping system

See |SO 16014-1:2019, 6.3.

In order to maintain the flow rate accurate to within +0,3 %, the pumping system shall be kept at a controlled
temperature. Itis, however, not necessary to keep the pumping system at the same temperature as the columns.

6.4 Injector

See |SO 16014-1:2013, 6.4.

In order to maintain an accurately known flow rate, the injector temperature-control equipment shall be capable
of keeping the injector at within +1 °C of the temperature set. It is not necessary to keep the injector at the same
temperature as the columns.
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