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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. fo. the
different types of ISO documents should be noted. This document was drafted in accordance with ti.2
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 1.2 suuject 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 Intrcduction 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 conveniri.ze c“users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and e.:vressions related to conformity
assessment, as well as information about ISO’s adherence to the WTC or. 'ciples in the Technical Barriers
to Trade (TBT) see the following URL: Foreword - Supplementary infc mation

The committee responsible for this document is ISO/TC 6, Pap.t, beard and pulps, Subcommittee SC 5.
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Introduction

It is well known that the current standardized methods (PF], Valley, Jokro, ...) for refining/beating have
only limited value in the evaluation of chemical pulps. They were originally developed for quality control
purposes and have no counterpart in real mill operations.

The biggest shortcomings involved are the following:

— refining mode (energy consumption, refining intensity) is different from mill-scale refining process:s:
— no possibility to adjust refining parameters for specific pulps;

— no direct measure for specific energy consumption.

These well-known standardized methods have fairly good reproducibility and repeatahilicy and the
equipment is easily handled. Nevertheless, many laboratories have replaced these mechoris by the use
of so-called simulating laboratory refiners, which allow the evaluation of pulps for arious mill-scale
refining applications. No uniform methods for simulating refining have so far™een established on an
international scale.
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Pulps — Basic guidelines for laboratory refining

1 Scope

This Technical Report gives guidelines for the laboratory refining of various pulps intended for payer
production including:

— unifying terms and parameters for the simulation of industrial refining processes and laborac.ry
refiners;

— treating pulp samples in a (semi) continuous operation in contrast to quasi-station.ry 1aboratory
beating equipment such as the PFI mill or Valley Hollander;

— evaluation of chemical market pulps under close-to-reality conditions in terms of refining intensity
and refining energy consumption;

— optimizing of fibre furnishes in terms of cost, quality, and energy req:ire aen.s;

— this Technical Report only considers refiners operating at low cc¢ sisi 2ncy.

2 Basics of pulp refining

Chemical pulps are seldom suitable for a specific end 1:sets se<li. Refining is the most important process
where the fibre properties are tailored to meet the den. na. of various paper and paperboard products.

The main target of refining is to improve the boncing ability of the fibres to enhance runnability and
to give the paper good printing properties. Other targets can be, for example, to shorten fibres which
can be too long, to give good sheet formation »r te develop specific paper properties such as porosity or
optical properties.

The most common refining method or chemical pulps is to treat the pulp suspension with metallic
bars at low consistency. The bars ae at*uched to a stationary element (stator) and to a rotary element
(rotor). The pulp fibres pass thro.:gh the gap between the rotor and the stator receiving impacts with
varying number and intensity 1i:iv dustrial refiners, the refining elements (fillings) can be disks, cones,
or cylinders.

The fibres are affected by refining in several ways; the most common ones are as follows:
— cutting of the fib. ~<;

— formatiot of i'nes by removing parts from fibre walls;

— external “brillation giving the fibres a “hairy” look;

— . 1uearaal changes in the fibre wall (internal fibrillation, swelling, or delamination);

— . straightening or curling the fibre;

— creating or removing kinks, nodes, or microcompressions in the fibre wall;

— dissolving or leaching out colloidal material into the water phase;

— redistribution of hemicelluloses in the fibre wall from the interior to the exterior parts;

— formation of a gelatinous layer at the fibre surfaces.
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