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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 6, Paper, board and pulps.

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

This document describes methods for the determination of the total inorganics content of kraft lignin, soda 
lignin and lignin obtained from hydrolysis of biomass.

The inorganics content of lignins is of high significance in several applications of lignin as a replacement 
of fossil-based raw materials, in products such as solid fuels, phenolic resins, polyurethane foams, 
thermoplastics, carbon fibre and many others. For example, when lignin is used as a fuel in the lime kiln, the 
ash content must be very low since it can cause bridging and ringing problems in the lime kiln[5]. Similarly, 
when lignin is used as a feedstock to make carbon fibres, it is recommended that the ash content be less than 
a mass fraction of 0,1 %[6]. In the case of resole-type phenolic resins, the lignin should be in the base form 
(i.e. have a high inorganics content) since the process of making such resins is conducted at an alkaline pH[7].

For kraft lignin in the acid form, soda lignin, and hydrolysis lignin, the ash content determined at 525 °C is 
a good approximation of the total inorganics content of the samples. However, for kraft lignin in the base 
form, the ash content significantly overestimates - by a factor of 2 to 3 - the inorganics content of lignin. This 
is largely due to the fact that, upon combustion, sodium and other metals associated with the phenolic and 
carboxylic acid groups in lignin are converted to sodium/metal sulfate, nitrate and especially carbonate, 
depending on the relative ratio of sulfur, nitrogen, and carbon in the lignin. In other words, the ashing 
process leads to the formation of chemical species (e.g. sulfate, nitrate, carbonate) that were not present 
in the lignin itself, thereby contributing to an overestimation of the inorganics content of the lignin since 
essentially all organic matter is destroyed at that temperature.

This phenomenon was demonstrated by establishing a sodium mass balance for kraft lignin in the base form. 
The amount of sodium ions needed to balance the phenolic and carboxylic acid groups was calculated, based 
on their respective pKa values[8]. Good agreement was found between the total sodium and the sodium 
needed to balance the phenolic and carboxylic acid groups. This shows that most of the sodium in kraft 
lignin in the base form is present as the salt of the phenolic and carboxylic acid groups.

Thus, for kraft lignin in the base form, the total inorganics content is best determined from an analysis 
of sodium, along with other major inorganic elements, including calcium, potassium, magnesium, iron, 
manganese, and copper. The level of trace elements such as zinc, cadmium, and chromium is considered to 
be too low to have a significant impact on the total inorganics content.

For kraft lignin in the acid form, soda lignin, and hydrolysis lignin, the method used for determining ash 
content is largely based on ISO 1762[1]. For kraft lignin in the base form, the method used for determining 
major inorganic elements is based on ISO 12830[2].
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