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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 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  45, Rubber and rubber products, 
Subcommittee SC 3, Raw materials (including latex) for use in the rubber industry.

This fifth edition cancels and replaces the fourth edition (ISO 1656:2014), which has been technically 
revised.

The main changes compared to the previous edition are as follows:

—	 an introduction has been added to explain the purpose of this revision;

—	 in Clause 4, a known mass of the sample is now digested with a mixture of sulfuric acid and catalytic 
amounts;

—	 the list of reagents in 5.1 and 6.1 has been updated;

—	 in the formulae, the exact concentration of the standard volumetric solutions are expressed in eq/
dm3 with three significant decimal figures;

—	 the content of total solids in latex has been changed from 2 g to 10 g in 5.3, and from 0,1 g of total 
solids to 5 g in 6.3;

—	 in 5.4.1, the tolerance on weighting of sample has been changed from 0,5  mg to 0,1  mg and the 
amount of catalyst mixture has been added;

—	 in 5.5, a note has been added to warn of the non-conformance of the blank test;

—	 In Figures 8 and 10, the length of the condenser has been changed from 250 mm to 300 mm; and the 
length of the condenser tube has been changed from 500 mm to 600 mm;

—	 in Clause 8, the note has been deleted since the concentrations of the standard volumetric solutions 
used have been standardization;
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—	 the precision data have been updated according to the result of the ITP and former Annex A has 
been deleted.

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 purpose of this document is to develop a method to determination of the nitrogen in natural rubber 
by Kjeldahl process using non-toxic catalyst (no selenium in catalyst mixture). The method is easy to 
operate, safe and environment friendly. And it does not need alternative analyser.

The previous edition of this document provided a method which had the advantage of being simple 
and accurate, using ordinary equipment at low cost of analysis. However, it used selenium or sodium 
selenate in the catalysts which is harmful to environment and human health.

Within Rubber Based Products Working Group of the ASEAN Consultative Committee on Standards 
and Quality activities, (RPBWG/ACCSQ), Vietnam conducted studies on this matter and finally found 
some suitable mixtures of catalyst to replace selenium. The mixture of TiO2/CuSO4/K2SO4 is the best 
catalyst mixture to replace the previous one Se/CuSO4/K2SO4. It gives testing results of high accuracy, 
and compared to the previous one, it is safe to the technicians and the environment and easy to operate.

In addition, the total cost of the new catalyst is much cheaper than the old one (about 50 % compared to 
the selenium mixture catalyst).

Statistical data are available to prove the reliability of this method and its good repeatability. These 
data come from an ITP carried out among ASEAN member’s laboratories. This ITP was permitted 
by the ASEAN Secretariat and was organized by the Malaysian Rubber Board (MRB). The ITP was 
conducted both to compare the results using selenium catalyst with the alternative catalyst, and also to 
demonstrate the stability of the method.
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