INTERNATIONAL ISO
STANDARD 21561

First edition
2005-12-01

Styrene-butadiene rubber (SBR) —
Determination of the microstructure of
solution-polymerized SBR

Caoutchouc styrene-butadiéne (SBR) — Détermination de la
microstructure du SBR polymérisé en solution

e Reference number
= — 1ISO 21561:2005(E)

© ISO 2005



ISO 21561:2005(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2005

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

ii © ISO 2005 — All rights reserved



ISO 21561:2005(E)

Contents Page
0T =NV o iv
1 T o - P 1
2 Norma;'pé;references ........................................................................................................................... 1
3 NMR m@d (absolute Method) ..........o s e s anme e e e e snnmnnes 1
4 IR method @Iative L3 1= 4 Lo Yo | SRS 4
5 Precision...... O ................................................................................................................................ 10
6 Test report.......... O. ............................................................................................................................ 11
Annex A (informative) Pro e for sample-film preparation and measurement of microstructure

by FT IR spectropho BRIy et ————————— 12

Bibliography ........ccccciiiinninines Qj ............................................................................................................... 15
-

© ISO 2005 — All rights reserved iii



ISO 21561:2005(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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International ElectrotechfiigtJ«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an
International Standard requires app é)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

o@/e}ﬂifying any or all such patent rights.

ISO 21561 was prepared by Technical Comifigiee ISO/TC 45, Rubber and rubber products, Subcommittee
SC 2, Testing and analysis.
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Styrene-butadiene rubber (SBR) — Determination of the
microstructure of solution-polymerized SBR

WARNING — Be%ons using this International Standard should be familiar with normal laboratory
practice. This sﬁ?dgrd does not purport to address all the safety problems, if any, associated with its
use. It is the re msibility of the user to establish appropriate safety and health practices and to
ensure compliancéJdwith any national regulatory conditions.

1 S %O
cope
<

This International Standard spe€lfies procedures for the quantitative determination of the microstructure of the
butadiene units and the con of styrene units in solution-polymerized SBR (S-SBR) by 'H-NMR
spectrometry as an absolute me and by IR spectrometry as a relative method. The styrene content is
expressed in mass % relative to &I‘fé whole polymer. The 1,4-trans, 1,4-cis and 1,2-vinyl contents are
expressed in mol % relative to the buta{ﬁne units.

NOTE IR spectrometry can also give abs values of microstructure by calibration with S-SBRs of known absolute
microstructure obtained by TH-NMR spectrometfy.

0,
3

2 Normative references

*

%
The following referenced documents are indispen@ for the application of this document. For dated
references, only the edition cited applies. For und references, the latest edition of the referenced
document (including any amendments) applies.

ISO 1407, Rubber — Determination of solvent extract O

)

ISO 1795, Rubber, raw natural and raw synthetic — Sampling an@ther preparative procedures

Y

3 NMR method (absolute method) (04

o)

3.1 Principle Z-

3.1.1 A small quantity of an extracted S-SBR is dissolved in deuterated-chlo%
3.1.2 A 'H-NMR spectrum of the sample solution is measured at a 15 ppm swee dth. The peak areas of
the 1,4-bond (the sum of the 1,4-trans bond and 1,4-cis bond) and the 1,2-vinyl bond of the butadiene portion

are determined along with the peak area of styrene. The microstructure of the butadiene portion and the
styrene content are then calculated using theoretical formulae.

3.2 Reagents

3.21 Deuterated chloroform, CDCl5;, containing 0,03 % of tetramethyl silane (TMS) as internal standard.
The purity of the CDClj itself shall be > 99,8 %.

3.2.2 Anhydrous ethanol-toluene azeotrope (ETA).
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