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European foreword

This document (EN ISO 16014-5:2019) has been prepared by Technical Committee ISO/TC 61 "Plastics"
in collaboration with Technical Committee CEN/TC 139 “Paints and varnishes” 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 December 2019, and conflicting national standards
shall be withdrawn at the latest by December 2019.

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 16014-5:2012.

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, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

Endorsement notice

The text of ISO 16014-5:2019 has been approved by CEN as ENISO 16014-5:2019 without any
modification.



STN EN ISO 16014-5: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky

INTERNATIONAL ISO
STANDARD 16014-5

Second edition
2019-05

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

Part 5:
Light-scattering method

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

Partie 5: Méthode par diffusion lumineuse

Reference number
ISO 16014-5:2019(E)

©1S0 2019



STN EN ISO 16014-5: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky
ISO 16014-5:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2019

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 [SO’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
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO 2019 - All rights reserved



STN EN ISO 16014-5: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky

I1SO 16014-5:2019(E)
Contents Page
FOT@WOTM ... ee et 1 e eeeeeeeeeeeeeeeeeeeseereeeee v
1 S0P ..o 1
2 INOTTNATIVE FEECT@IICES ........ooooooooeoeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee oottt 1
3 Terms and AefiNTTIONIS ... 1
4 SYIMIBDOLS ... 2
5 Principle
5.1 SEC
5.2 Light-scattering SEC
Reagents
AAPPATARUS ... 3
8 PIOCEAUIE......ooooooeoeoeeeeeeee oo esssessse s et s
8.1 Preparation of calibration solutions
8.2  Preparation of a solution for determining the L-point........ici
8.3 Preparation of SAMPLe SOIUTIONS ...
8.4 Preparation of solutions for column performance evaluation
8.5 SEttiNG UP the @PPATAtUS. . ..o
8.6 OPETatiNg PATAIMIETETS .....cocoeeeereiieeesise e
8.6.1 FLIOW Tt oo
8.6.2  Injection masses and injection volumes.
8.6.3  COIUMMN LEMPETATUTE ..ot
8.6.4  DeteCTOr SEIMSTEIVILY ..oooi oot
8.7 \\RS B a6 L TSh 0] f6 LN =) & 6 010 0 F= 1 6 (0 100
9 (0621110 o= U (o) o U000 6
9.1 Calibration of concentration-sensitive detector and light-scattering detector. .6
9.1.1 General........cccccoviii .6
9.1.2 Calibration method A .6
9.1.3 Calibration method B 7
9.1.4  Calibration method C 7
9.2 Determination of delay VOIUIMIE ... 8
9.3 Normalization of detector sensitivity .8
9.4 Determination of refractive index increment 8
10 Data acquisition and processing
10.1 Data acquisition ...,
10.2  Evaluation of data and correction of chromatograms.
10.3  Data ProCeSSING ...
O JRC 700 S S 7= TY=Y U T=s (1= 0 .60 8 6 = L (o) o UOT
10.3.2 Determination of calculation TANGE ...
10.3.3 Calculation of signal intensity .................
10.3.4 Calculation of molecular weight
10.3.5 Second virial coefficient, 4> ..................
11 EXPIeSSION Of TE@SULTS .........ooooiii e
0 0 O 0= 1 0 2= 1 (0} o1 1 1 a4
11.1.1 General
0 00 0 (= o Lo Yo - NS
3 0 I T 1 (=15 s Vo Y I 2 7000000
11.2  Calculation of average molecular weight
11.3 Differential molecular weight distribution curve
11.4 Cumulative molecular weight distribution curve
12 = 03 1 (0 ) OO

© 1S0 2019 - All rights reserved iii



STN EN ISO 16014-5: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky
ISO 16014-5:2019(E)

13 Testreport.......

13.1 General

13.2 Apparatus and measurement parameters.....

13.3  Calibration Of the SYSTEIM ...

13.4  CalIDTAtION CUTVE ..ooooo st

13,5 RESULES o
Annex A (informative) INterlaboratory tEST . ... 15
Annex B (informative) Information on light SCaAttering ... 17
Annex C (informative) Calibration curve in low molecular weight range................cs 21
BIDLIOGTAPIY ... 23

iv © ISO 2019 - All rights reserved



STN EN ISO 16014-5: 2020 Urad pre normalizaciu, metroldgiu a skiSobnictvo Slovenskej republiky
ISO 16014-5:2019(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 61, Plastics, Subcommittee SC 5, Physical-
chemical properties.

This second edition cancels and replaces the first edition (ISO 16014-5:2012), which has been technically
revised. The main changes compared to the previous edition are as follows:

— publication dates of references have been removed;
— molecular mass has been changed to molecular weight according to [UPAC rule.
Alist of all parts in the ISO 16014 series can be found on the ISO website.

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.

© IS0 2019 - All rights reserved v
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INTERNATIONAL STANDARD ISO 16014-5:2019(E)

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

Part 5:
Light-scattering method

1 Scope

This document specifies a general method for determining the average molecular weight and the
molecular weight distribution of polymers using SEC-LS, i.e. size-exclusion chromatography coupled
with light-scattering detection. The average molecular weight and the molecular weight distribution
are calculated from molecular weight data and weight concentrations determined continuously with
elution time. The molecular weight at each elution time is determined absolutely by combining a
light-scattering detector with a concentration-sensitive detector. Therefore, SEC-LS is classified as an
absolute method.

This method is applicable to linear homopolymers and to nonlinear homopolymers such as branched,
star-shaped, comb-like, stereo-regular and stereo-irregular polymers. It can also be applied to
heterophasic copolymers whose molecular composition cannot vary. However, SEC-LS is not applicable
to block, graft or heterophasic copolymers whose molecular composition can vary. And the methods are
applicable to molecular weights ranging from that of the monomer to 3 000 000, but are not intended
for samples that contain > 30 % of components having a molecular weight < 1 000.

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 472, Plastics — Vocabulary

[SO 16014-1, Plastics — Determination of average molecular weight and molecular weight distribution of
polymers using size-exclusion chromatography — Part 1: General principles

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

ISO 16014-3, Plastics — Determination of average molecular weight and molecular weight distribution of
polymers using size-exclusion chromatography — Part 3: Low-temperature method

ISO 16014-4, Plastics — Determination of average molecular weight and molecular weight distribution of
polymers using size-exclusion chromatography — Part 4: High-temperature method

koniecnahladu - textdalejpokracujevplatenejverzii STN
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