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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 on the meaning of ISO specific terms and expressions related to conformity 
assessment, as well as information about ISO’s adherence to the WTO principles in the Technical 
Barriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 45, Rubber and rubber products, Subcommittee 
SC 3, Raw materials (including latex) for use in the rubber industry.
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Introduction

Due to health and environmental safety precautions, the determination of DOA absorption number has 
been worked out to substitute the determination of the DBP absorption number.

Dibutylphthalate (DBP) and dioctylphthalate (DOP) were commonly used in the past for determining 
the absorption capacity of pigments and extenders, like carbon black and silica. In the meantime, both 
substances have been banned as carcinogenic, mutagenic, reprotoxic substances (CMR) in different 
countries.

The search of a suitable alternative for DBP and DOP, especially for measuring the absorption capacity 
of polar pigments and extenders, like silica, calcium silicates and sodium aluminium silicates has been 
carried out in a task group of the Association of Synthetic Amorphous Silica Producers (ASASP) between 
2004-2008. Out of different tested liquids, like linseed oil, paraffinic oil, etc., DOA was found as the most 
suitable alternative which leads to evaluated absorption numbers close to DBP measurement.
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Rubber compounding ingredients — Silica — Oil 
absorption of precipitated silica

1 Scope

This International Standard specifies a general method for determining the liquid absorption capacity 
of a pigment and extender by using di-(2-ethylhexyl) adipate (DOA, CAS 103-23-1). The determination 
of the DOA absorption number is performed by means of an absorptometer which is equipped with a 
torque measurement and processing system. The DOA absorption number provides an indication of the 
void volume formed by the aggregates and agglomerates of the pigments and extenders.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated 
references, the latest edition of the referenced document (including any amendments) applies.

ISO 787-2, General methods of test for pigments and extenders — Part 2: Determination of matter volatile 
at 105° C

ISO 787-11, General methods of test for pigments and extenders — Part 11: Determination of tamped 
volume and apparent density after tamping

ISO 15528, Paints, varnishes and raw materials for paints and varnishes — Sampling

3 Principle

For the determination of the DOA absorption number, a defined amount of pigment or extender shall be 
transferred to the mixer chamber of the absorptometer.

Under permanent kneading, DOA shall be added with a constant rate. The indication is the torque of 
the kneaders. While the torque is low at the beginning, it increases rapidly near the point of liquid 
absorption of the sample and decreases after reaching the maximum torque. The mixture changes from 
a free-flowing state to one of a pasty consistency.

On basis of the raw data torque curve and the settings, a polynom shall be calculated. The value for 
70 % of the maximum torque of this third order polynomial (smoothed curve) shall be used for the 
evaluation of the DOA absorption number.

4 Materials

4.1 Di-(2-ethylhexyl)adipate (DOA), which density is approximately 0,925 5 g/cm3 at 20 °C and 
which refractive index n(D, 20 °C) is approximately 1,447.

4.2 Pigment or extender, as powder or micro-perls.

It can be added directly to the absorptometer chamber. In case of testing granulated materials, the 
determination is performed using a granular size fraction of between 1,0 mm and 3,15 mm, that is 
received by pre-sieving.
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