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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 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 document 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).

ISO draws attention to the possibility that the implementation of this document may involve the use
of (a) patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed
patent rights in respect thereof. As of the date of publication of this document, ISO had not received
notice of (a) patent(s) which may be required to implement this document. However, implementers are
cautioned that this may not represent the latest information, which may be obtained from the patent
database available at www.iso.org/patents. ISO shall not be held responsible for identifying any or all
such patent rights.

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.

Alist of all parts in the ISO 4907 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.
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Introduction

Following the traditional chemical processes such as distillation and extraction, ion exchange and
adsorption technology has also become a typical chemical separation technology, which plays an
important role in efficient extraction, concentration and refining. Since the realization of organic
synthesis, ion exchange resin has become one of the key materials for exchange and adsorption. At
present, they have been widely used in water treatment, environmental protection, petrochemical
industry, food and medicine, hydrometallurgy and energy industry, almost involving the core content of
the United Nations Sustainable Development Goals (SDGs).

Ion exchange resin is a kind of high polymer organic copolymer, which is composed of insoluble three-
dimensional space network framework, functional groups connected to the framework and exchangeable
ions with opposite charges. The main features determined by the structure are exchangeable, selective,
adsorbable and catalytic. However, even the same resin has different properties in different forms,
such as exchange capacity and water content, so a unified method is needed to provide basis for
manufacturing, quality supervision, technical exchange, factory inspection and arbitration.

Because of the special structure, acrylic anion exchange resins contain not only strong-base and weak-
base groups, but also weak-acid groups, and the content of weak-acid groups directly affects the using
effect. This document specifies how to determine the exchange capacity of acrylic anion exchange
resins.
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Plastics — Ion exchange resin —

Part 1:
Determination of exchange capacity of acrylic anion
exchange resins

1 Scope

This document specifies test methods of the strong-base group capacity, the weak-base group capacity
and the weak-acid group capacity of acrylic anion exchange resins.

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.

[SO 3696, Water for analytical laboratory use — Specification and test methods

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31

standard form acrylic anion exchange resin

ionic type of the samples treated under the pretreatment and transformation conditions specified in
this document

3.2

strong-base group capacity

quantity of active groups in standard form acrylic anion exchange resin (3.1) that can exchange with
neutral salts under the conditions specified in this document

Note 1 to entry: It is expressed in millimoles of per gram or moles per litre (mol/1) of acrylic anion exchange
resins.

3.3

weak-base group capacity

quantity of active groups in standard form acrylic anion exchange resin (3.1) that can exchange with
acids under the conditions specified in this document

Note 1 to entry: It is expressed in millimoles of per gram or moles per litre (mol/1) of acrylic anion exchange
resins.
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3.4

weak-acid group capacity

quantity of active groups in standard form acrylic anion exchange resins (3.1) that can exchange with
alkali under the conditions specified in this document

Note 1 to entry: It is expressed in millimoles of per gram or in moles per litre (mol/l) of acrylic anion exchange
resins.

4 Principle

According to the definitions, strong-base group in acrylic anion exchange resins has the ability to split
neutral salts, while weak-base groups and weak-acid groups have not.

Calculate the strong-base group capacity by the exchanged chloride ion contents in titration, when the
standard form acrylic anion exchange resins react with neutral salts (such as sodium nitrate solution).

The reaction formula is:
CH,N(CHjy )3 Cl CH,N(CH; )3 NO3
R—{CH,N(CH3)H, +NaNO3 - R—<CH,N(CH3)H, +NaCl

CH,COOH CH,COOH

Calculate the weak-base groups capacity by the unreacted acid contents in titration, when the standard
form acrylic anion exchange resins react with excessive monobasic acid solution (such as hydrochloric
acid).

The reaction formula is:

CH,N(CHjz), Cl CH,N(CH; ), Cl
R—{CH,N(CH;)H, +HCl— R—{CH,N(CH; )H,HCl
CH,COOH CH,COOH

Calculate the weak-acid group capacity by the unreacted alkali and the exchanged chloride ion contents
in titration, when the standard form acrylic anion exchange resins react with excessive monobasic
solution (such as sodium hydroxide).

The reaction formula is:

CH,N(CH3), Cl CH,N(CH3), OH
R—{CH,N(CH3)H, +NaOH — R—<CH,N(CH3)H, +H,0+NaCl
CH,COOH CH,COONa
5 Reagents

WARNING — Reagents used in this document can have potential hazards to human health and
the environment. Ensure that the instructions for the use of reagents are strictly followed.

Unless otherwise indicated, the reagents specified in this document should be analytical grade.

Commercially available, ready-made solutions may be used.
5.1 Water, grade 2 in accordance with ISO 3696.

5.2 Sodium hydroxide, standard solution, c(NaOH) = 0,10 mol/I.

Dissolve 4 g of sodium hydroxide to 1 000 ml with water. Calibrate this solution at least weekly as

follows.
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