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Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about joint Australian/New Zealand Standards can be found by
visiting the Standards Web Shop at www.saiglobal.com.au or Standards New
Zealand web site at www.standards.co.nz and looking up the relevant Standard in
the on-line catalogue.

For more frequent listings or notification of revisions, amendments and
withdrawals, Standards Australia and Standards New Zealand offer a number of
update options. For information about these services, users should contact their
respective national Standards organization.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Please address your comments to the Chief Executive of either
Standards Australia or Standards New Zealand at the address shown on the back
cover.

This Standard was issued in draft form for comment as DR AS/NZS 1301.206s:2014.
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PREFACE

This Standard was prepared by Joint Standards Australia/Standards New Zealand
Committee PK-019, Methods of Test for Pulp and Paper, to supersede
AS/NZS 1301.206s:2002.

This Standard prescribes one procedure for determining the drainage properties of pulp
stock.

This revision has been made to align the Standard more closely with ISO 5267-2:2001,
Pulps—Determination of drainability—Part 2: ‘Canadian Standard’ freeness method. In
particular, in the procedure, the extent of disintegration of the sample prior to measurement
of freeness has been substantially reduced from the former 75 000 revolutions. Further,
because several different designs of test equipment have been in common use, this revision
permits either of two designs to be used, but requires that the test report specify which
design was utilized for the test.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral part
of a Standard, whereas an ‘informative’ appendix is only for information and guidance.
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FOREWORD

This Standard prescribes the procedure to be used in measuring the freeness of pulp, which
is an arbitrary measure of the drainage properties of pulp stock.

The freeness test described in this Standard is designed to provide a measure of the rate at
which a dilute suspension of pulp is dewatered under specified conditions. It has been
shown that the drainability is related to the surface conditions and swelling of the fibres,
and constitutes a useful index of the amount of mechanical treatment to which the pulp has
been subjected.

In principle, this method is applicable to all kinds of pulp in aqueous suspension.

The design of the instrument is such that the result is strongly influenced by the drainage
rate in the initial stages of drainage. The result of the freeness test depends mainly on the
quantity of fines and debris present!'! and on the degree of fibrillation of fibres, their
flexibility and their fineness.

The test was originally designed to yield information for the control of the manufacture of
groundwood pulp, but it is also used in studies of the behaviour of various pulps during
beating, and in the control of beaters and refiners. Freeness measurements do not
necessarily correlate with drainage behaviour on the wire of a paper machine.

In this method stainless steel is listed as a preferred material of construction for some
components of the freeness tester. Certain stocks will corrode bronze, and corrosion effects
on screen plates, orifice pieces and side tubes change the performance of the instrument. In
addition, some stocks readily give rise to deposits at these places, and it is convenient to be
able to clean the parts by drastic chemical methods such as are permissible with a corrosion
resistant material.

This Standard is similar to, but not identical with, ISO 5267-2:2001, Pulps—Determination
of drainability—Part 2: ‘Canadian Standard’ freeness method. A similar method is
TAPPI T221cm—09, Drainage Time of Pulp.

Freeness is different from drainage time which is covered by TAPPI method
T221cm-090m-93. Another method for measuring drainability is the Schopper-Riegler
method. Schopper-Riegler freeness is different from Canadian Standard Freeness. There is
no AS/NZS Standard for the Schopper-Riegler method. However, it is described in
ISO 5267-1:1999, Pulps—Determination of drainability, Part 1: Schopper-Riegler method.
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

Australian/New Zealand Standard
Methods of test for pulp and paper

Part 206s: Freeness of pulp

1 SCOPE

This Standard specifies the procedure to be used in measuring the freeness of pulp.

2 REFERENCED DOCUMENTS

The following documents are referred to in this Standard.

NOTE: Bibliographic references are indicated in the text by superscript reference numbers (e.g.
1) and the documents are listed in Appendix E.

AS/NZS

1301 Methods of test for pulp and paper

1301.207s Part 207s: Determination of stock concentration
1301.214s Part 214s: Equipment for preparation of handsheets

ISO
5267 Pulps—Determination of drainability
5267-2 Part 2: ‘Canadian Standard’ freeness method

3 PRINCIPLE

A specified volume of stock drains from a cylindrical chamber into a cone with two
orifices, one at the side and one at the bottom. The volume of water which passes through
the side orifice is measured. This volume, measured in millimetres, and corrected if the
temperature and concentration of the stock is different from that specified, is the freeness.

4 APPARATUS
4.1 Freeness tester

Consisting of a drainage chamber (cylinder) and a rate measuring funnel mounted on a
vibration free support so that their axes of symmetry are vertical and coincide, and the top
of the funnel is 180 £15 mm below the bottom of the screen plate attached to the cylinder.
Except where stated otherwise, the components of the tester may be fabricated from
stainless steel or phosphor bronze or from metal wholly plated with nickel or hard chrome.
The drainage chamber consists of a cylinder closed at the top with a rigid lid capable of
providing an air-tight closure. The inside surface of the lid is fitted with a thick rubber
gasket ring. An air-cock is provided in the centre of the lid as a means of admitting air to
the cylinder. The bottom of the cylinder is fitted with a perforated screen plate, preferably
fabricated from stainless steel, but brass may be used. Stainless steel shall conform in
composition to AISI Type No 316 or similar. The screen plate is held in place by the flange
of a ring which is screwed on to the bottom of the cylinder. The bottom of the cylinder is
closed with a rigid bottom lid, which is covered with a thick soft rubber gasket which fits
against the flange holding the screen plate in position.
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The design and dimensions of the equipment (which aligns with equipment specified in

ISO 5267-2:2001) are contained in Appendix A. The design and dimensions of the

equipment specified in previous editions of this Standard (Method 206) are contained in

Appendix B. The test equipment used shall be in conformance with either Appendix A or

Appendix B. It shall not be assumed that these designs will yield identical test results and

the test report shall clearly identify which equipment design was employed for the test.
NOTE: For reliable results the funnel should be scrupulously clean. This condition is easier to
maintain with stainless steel or plated funnels. The cleanliness of the freeness tester can be
rapidly assessed by running a ‘water check’ (see Appendix D, Paragraph D2).

4.2 Graduated cylinders or a balance, for measurement of volume

The volume shall be measured to an accuracy of £1% over the range of expected freeness
values.

4.3 Disintegrator
Conforming to the requirements prescribed in AS/NZS 1301.214s.
4.4 Purified water

Distilled or deionized water or water of equivalent quality.

NOTE: The presence of electrolytes in the water can influence the freeness result. For this reason
purified water should be used for all reference work.

5 PREPARATION OF TEST SAMPLE
5.1 Dry or moist pulp

Thoroughly mix moist crumbed pulp to equalize the moisture distribution. Tear moist lap
pulp into pieces about 25 mm square and mix thoroughly. Do not cut the pulp and avoid
including cut edges in the sample.

Determine the moisture content of the pulp by a suitable method and weigh out the quantity
of pulp containing 24.0 £0.5 g of oven-dry fibre.
NOTE: The oven-dry fibre content of the pulp may be determined by any convenient and
sufficiently reliable method to permit the mass of the charge to meet the limits specified. Two
recommended procedures are the following:
(a) Heat a weighed sample of pulp at a temperature of 105 £2°C in an air oven until constant
mass is attained.
(b) Dilute a weighed sample of pulp in a known volume of water and form a pad or sheet of
fibres from an aliquot of the dilute stock, squeeze out the excess water, and dry as in
Item (a) or by using a hot plate.

Dry pulp needs to be thoroughly wetted before disintegration. Do this by soaking the
weighed charge of pulp in purified water at room temperature for sufficient time to ensure
that no lumps of pulp remain after disintegration. The soaking time shall not be less than
4 h or greater than 24 h. The initial wetting of the pulp may be accelerated by placing the
pulp and water in a pressure flask and applying and releasing vacuum three or four times.
Tear the lap pulp into smaller pieces after soaking.

5.2 Pulp stock

If the stock concentration is not known exactly, determine it by the method prescribed in
AS/NZS 1301.207s. If it is less than 1.18%, thicken by filtration or by decanting, ensuring
that no fines are lost, and again determine stock concentration. Measure out the volume of
stock containing 24.0 £0.5 g of oven dry fibre.
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6 PROCEDURE
The following procedures shall be followed.

(a)  Set the propeller of the disintegrator in its operating position. Transfer the prepared
pulp to the disintegrator and add purified water to make a total volume of 2 L. Place
the lid in position and disintegrate the pulp for a total of 300 revolutions recorded by
the counter (7500 revolutions of the propeller). If propeller revolutions in excess of
7500 are employed, the test report shall record the actual number of revolutions used.
NOTE: If the starting pulp is softwood pulp in dry lap form, there is some evidence that an
extended disintegration (up to 75 000 revolutions) may be required to ensure proper
disintegration.!

Check the stock for completeness of disintegration. If any lumps of pulp are present
in the stock or lodged in the disintegrator, the stock shall be discarded and the
disintegration repeated with another specimen of pulp.

(b) Dilute the stock to 0.30% £0.03% stock concentration with purified water, adjusting
to a temperature of 20 £3°C. Determine the stock concentration by the method
described in AS/NZS 1301.207s. Do not allow the stock to stand for more than
30 min before measuring freeness, as with time an aqueous pulp suspension
withdrawn from the stock preparation system or laboratory pulp evaluation equipment
can undergo a change in freeness number. To avoid the effect of this reversion
phenomenon, pulp suspensions subjected to freeness testing more than 30 min after
sampling should first be treated in the disintegration apparatus for 6000 revolutions of
the propeller, at or near the concentration specified for the freeness test.

(¢) Thoroughly clean and wet both the drainage chamber, and the funnel of the freeness
tester with water at about 20°C. Close the bottom lid and open the air-cock in the
upper lid. Place a graduated cylinder to catch the overflow from the side orifice
(choose a cylinder as prescribed in 4.2 appropriate in size to the expected freeness).

Stir the stock well. Transfer to a 1000 mL cylinder (or other suitably calibrated
container) 1000 £10 mL of stock and quickly measure the temperature to the nearest
0.5°C. Immediately pour the contents of the cylinder into the drainage chamber and
close the top lid and the air-cock. Open the bottom lid, then, 5 s after the addition of
the stock, and within 2 min of taking the 1000 mL aliquot, open the air-cock.

When the side discharge has ceased, record the volume discharged from the side
orifice. The discharge can be weighed and the mass reading converted to a volume. If
less than 100 mL, record to the nearest mL, from 100 mL to 250 mL record to the
nearest 2 mL, and over 250 mL record to the nearest 5 mL. Wash the apparatus with
water and, when not in use, leave the bottom lid closed with sufficient purified water
in the chamber to cover the screen plate.

(d) Correct the readings for temperature and stock concentration according to the
correction charts in Tables 1 and 2. It is immaterial which correction is applied first,
the second correction being made to the volume after it has been adjusted for the first
correction. It should be noted that corrections for stock concentration beyond £0.03%
of the standard stock concentration and for temperatures beyond +3°C of the standard
temperature do not conform to this Standard. The correction tables presented in this
Standard were developed with stone groundwood and, for the higher freeness values,
sulphite chemical pulps.

NOTE: In the case of pulps other than groundwood and sulphite chemical pulps, it is

advisable to adjust the pulp stock to the standard conditions of temperature and stock
concentration before measuring the freeness.
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