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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 commlttee International organlzatlons governmental and non- governmental in
liaison with h ¥y ptechnical
Commissio (IEC) on aII matters of electrotechnlcal standardlzatlon

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Interndtional Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication @s an International Standard requires approval by at least 75 % of the member bodies casting|a vote.

Attention is @irawn to the possibility that some of the elements of this part of ISO 5267-may be the subjec} of patent
rights. ISO ghall not be held responsible for identifying any or all such patent rights.

International Standard 1SO 5267-2 was prepared by Technical Committe@{ISO/TC 6, Paper, board gnd pulps,
Subcommittge SC 5, Test methods and quality specifications for pulp.

This second|edition cancels and replaces the first edition (ISO 526742:1980) which has been technically r¢vised.
ISO 5267 cgnsists of the following parts, under the general title*Pulps — Determination of drainability:
— Part 1: $chopper-Riegler method

— Part 2: ‘ICanadian Standard” freeness method

Annexes A, B and C form a normative part of this part of ISO 5267. Annexes D and E are for information ¢nly.

iv © SO 2001 — All rights reserved
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Introduction

The “Canadian Standard” freeness test 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.

The rate at which a suspension dewaters depends on the conditions of measurement, particulatly*the geometric
characteristics of the instrument. The only practical means of achieving the required degree ofaccuiracy for the
measurement of “Canadian Standard” freeness is by the calibration procedure specifiedin apnex C. The
reproducibility of this method is entirely dependent on these arrangements being established within and between
countries.

Results of this test do not necessarily correlate with the drainage behaviour of -a pulp on a commercial paper
machine.

A method|for the determination of drainability in terms of the Schopper-Rieglernumber is specified in I$O 5267-1.

NOTE There are two slightly different types of “Canadian Standard” fregness testers in use, as described in annex A.
These gengrally provide similar results, although some differences may occur.

© ISO 2001 — All rights reserved \
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Pulps — Determination of drainability —

Part 2:
“Canadian Standard” freeness method

1 Scope

This part pf ISO 5267 specifies a method for determination of the drainability of a pulp-suspension in water in terms
of the “Canadian Standard” freeness in millilitres.

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

NOTE Treatments which produce a large proportion of fines may induce an.anomalous rise in freeness (false| freeness), as
a rule at vdlues below 100 ml.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part df 1ISO 5267. For dated references, subsequent.amendments to, or revisions of, any of these|publications
do not apply. However, parties to agreements based on this part of ISO 5267 are encouraged to inyestigate the
possibility] of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain
registers ¢f currently valid International Standards.

ISO 4094| Paper, board and pulps —-International calibration of testing apparatus — Nomination and acceptance
of standafdizing and authorized laberatories

ISO 4119( Pulps — Determination’of stock concentration

ISO 526911, Pulps — Preparation of laboratory sheets for physical testing— Part 1: Conventional sheet-former
method

ISO 526912, Pulps=~ Preparation of laboratory sheets for physical testing — Part 2: Rapid-Kéthen method

ISO 1448 Pulps — Standard water for physical testing

3 Term and definition

For the purposes of this part of ISO 5267, the following term and definition applies.
3.1

“Canadian Standard” freeness

volume, expressed in millilitres, of the filtrate collected from the side orifice of the “Canadian Standard” freeness
tester after correcting for the temperature and stock concentration of the sample under test

© 1SO 2001 - All rights reserved 1
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4 Principle
Drainage through a fibre mat formed during the test on a perforated screen plate of a given volume of an aqueous
pulp suspension into a funnel provided with a bottom and a side orifice. Determination is made of the volume of

filtrate discharged from the side orifice. The volume of the discharged filtrate, in millilitres, is the “Canadian
Standard” freeness of the pulp.

5 Apparatus

Ordinary labaratory apparatus and:

5.1 “Canadian Standard” freeness tester, as described in annex A.

NOTE n ice for the

apparatus arg

structions for maintenance of the apparatus are given in annex B. Details of the Calibration Sery
given in annex C. Information concerning authorized laboratories is also given in annex.C!

5.2 Meas
for volumes
5,0 ml for vo

iring cylinders, calibrated in millilitres and capable of measuring volume with an error less than 1,0 mi
Lp to 100 ml; an error less than 2,0 ml for volumes between 100 ml and 250 ml; and an errofl less than
umes above 250 ml.
5.3 Balance, capable of reading accurately to 0,01 g.
NOTE A
the determing

though for the determination of the mass of the side orifice discharge a balance of 0,1 g accuracy is syfficient, for
tion of stock concentration the necessary accuracy of the balance.is 0,01 g.
54

Standard water, for physical testing, as described in 1SO-14487.

6 Prepafation of sample

As the drain
the determin

A sample of
exactly, the
the stock co

hge of a pulp suspension is affected considerably by dissolved solids and the pH of the wat
ation, standard water in accordance with ISO 14487 shall be used throughout the test.

an aqueous suspension of the disintegrated pulp shall be taken. If the concentration is r
suspension shall be thickefied or diluted to approximately 0,32 % by mass using standard
hcentration determined in_accordance with 1ISO 4119. Then the suspension shall be diluted

Pr used in

ot known
vater, and
o a stock

)

concentratio
Throughout
suspension.

note 3).
es in the

h of 0,30% +0,01%_ by mass and the temperature adjusted to 20,0 °C £0,5°C (se
the preparation of the sample, care shall be taken to avoid the formation of air bubb

evaluation
ubjected to
e propeller

NOTE1 W
equipment cal
testing more t
at1,2%to 1,

ith time, an agueous pulp suspension withdrawn from the stock preparation system or laboratory pulp
n undergota change in freeness. To avoid the effect of this reversion phenomenon, pulp suspensions s
han 30 min after sampling shall first be treated in the disintegration apparatus for 6 000 revolutions of th
b %,concentration.

NOTE2 T ples may
lose some of this fibre fraction. To avoid such losses during the course of thickening, the filtrate shall be recirculated through the
pulp pad until the filtrate is clear and the pulp redispersed by disintegration, as described in note 1. This procedure shall be used
to concentrate dilute pulp suspensions to the stock concentration required for the freeness test.

£S + | P HH + +la 14 £ | £ i H T L +la H Thial 2l ]
TCICOU TTOUIL To STTISIIVE U UITC Yudlitity UT PJulpy 1o, Ul o, Ut SUSPTTISIVULT. TTIHUATTITU PUTY odl

NOTE 3  Where necessary (e.g. process control), a temperature other than 20 °C may be used but it is not in accordance
with this part of 1SO 5267 and must be reported. The correlation tables presented in this part of ISO 5267 (informative
annexes D and E) were developed from groundwood freeness evaluation studies. The accuracy of the correction tables for
chemical pulp freeness evaluation has not been determined.

NOTE 4 In some applications, e.g. process control, it may be convenient to accept larger deviations than 0,01 % for stock
concentration and + 0,5 °C for temperature. The volume measured should be corrected with the aid of correction tables given in
annexes D and E. The result so obtained does not conform to this part of ISO 5267.

© 1SO 2001 — All rights reserved
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7 Procedure

Clean the funnel and drainage chamber of the “Canadian Standard” freeness apparatus (5.1) thoroughly, and
finally rinse with water. Place the drainage chamber in position. Adjust the temperature of the apparatus by rinsing
with water at 20,0 °C + 0,5 °C (see note 3 in clause 6).

Place the measuring cylinder (5.2) or a tared beaker (see note in 5.3) in position to receive the discharge from the
side orifice.

Whilst stirring, transfer 1 000 ml = 5 ml of homogeneous pulp suspension to a clean measuring cylinder.

Close the]

closing th
stock. As

Pour the
almost m
finishing t
to elapse

When the
values be
exceeding
the mass

Combine,
drain the
For pulps
funnel. O

Carry out

top of the cylinder with the hand and invert the cylinder through 180° three times, witho
uch as possible, avoid introducing air into the stock at this stage.

tock gently but as rapidly as possible into the chamber. At the end of the pouring,”the sto
tionless in the chamber. This can be achieved by pouring the stock around the'inside of the ¢

e sample by
Lt losing the

k should be
hamber and

ne pouring in the centre. Immediately close the top lid and the air-cock and ©pen the bottom

ow 100 ml, to the nearest 2 ml for values between 100 ml and 250'ml, and to the nearest 5
250 ml. For greater accuracy, weigh the tared beaker and its-centents to the nearest 0,1 g
to volume (ml).

in a 2 000 ml beaker, the pulp from the chamber, side otifice discharge and bottom orifice d
slurry in a sheet machine in accordance with ISO 5269-1 or 1SO 5269-2 with a wire, or on g
with a high fines content, it is recommended to drain the pulp slurry on a tared filter paper

en-dry the pad to a constant weight and record.-Use this weight to calculate the stock concer

two determinations on each sample.

ression of results

e mean of two determinatiens as the “Canadian Standard” freeness (ml). Duplicate deg
y more than 2 % from their mean value shall be repeated.

report
bport shall include the following particulars:
ence tothis part of ISO 5267, i.e. ISO 5267-2;

bnd place of testing;

id. Allow 5 s

from the time of opening the bottom lid, then open the air-cock in a singlemotion to start the flow.

discharge from the side orifice has stopped, read the volume of this*discharge to the nearest 1 ml for

| for values
and convert

scharge and

filter paper.
n a Buchner
tration.

terminations

ormation necessary for identification of the sample tested;

the test temperature if different from the standard;

the test concentration if different from the standard;

the mean result;

the type of funnel used in the test (modified or original design);

any unusual features observed during the test;

made or regarded as optional, which might have affected the results.

8 EXxp
Report th
differing b
9 Test
The testr
a) referg
b) date
c) allinf
d)
e)
f)
9)
h)
i)
©1S0 2001
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Annex A
(normative)

The “Canadian Standard” freeness tester

A.1 The “Canadian Standard” freeness tester

This compriges a drainage chamber and a rate-measuring funnel, mounted on a suitable support (see F
The rate-me@asuring funnel shown in Figure A.1, represents a modified design, adopted by the Canadian
Paper Assogiation Technical Section (now known as the Pulp and Paper Technical Association of Can
standard in 1964. The original design side orifice, with the angle cut that is still being used in,some count|
the requiremnent of this standard. Work carried out at Paprican in 1993 comparing the two_funnel designg
Figure A.2, With chemical pulp ranging in CS-freeness from 215 ml to 696 ml, showedmo. difference be
two funnels.

The dimens|onal and flow specifications given below are those required for themodified instrument

freeness reqults that are in complete agreement with those obtained from the(ariginal CS-freeness test
Test equipmient made to the original design (without the centred side orifice.or volume adjusting plug) m
adjustment {o somewhat different values for calibration, and these valugs'should be stated by the mar
Where carefjul calibration procedures are followed, CS-freeness results’—'from either tester design — car
to agree within the limits prescribed in clause A.5.

The calibratipn of the rate-measuring funnel requires that two critical dimensions be adjusted within speci

(1) the head
the bottom s
procedure. |
in which the

NOTE T
with the side
funnel was rg
orifice tube W
centreline. TH
measuring fu

N this procedure the side orifice position is-adjusted to provide the required volume, and ea

Nis caused occasional rejection of funfiels’ which did not meet both requirements. It was also demons

tated through 180° and the tester‘was not perfectly level. The design that was adopted in 1964 util

of water in the funnel, which influences the flowithrough the bottom orifice; (2) the volume ¢
ection, from the bottom of the cone to the side-orifice overflow level, given as 23,5 ml in the

head above the bottom orifice falls within the specification are acceptable.

rifice tube cut at an angle to the tube aXis, variation in the flow of water from the side orifice could resul

hich is cut at 90° to the tubé axis, and which is mounted so that the overflow from the funnel oc
is was intended to facilitate adjustment of the head over the bottom orifice, and permit rotation ¢
nel without affecting the“discharge rate. The bottom section of the cone is fitted with a threaded plug

be adjusted quring calibration to provide the necessary volume of 23,5 ml, independent of the head adjustment.
alteration shopld be made after theinitial calibration. The modifications to the rate-measuring funnel were checked
standard instjument maintained at'the Pulp and Paper Research Institute of Canada. There was no evidence of ar
instrument pefformance or leyel'of test result. Rate-measuring funnels of this design can be expected to provide the s

as the origin

the funnels were not changed in 1964 and they conformed with the specifications given in A.4.

A.2 The chamber

funnels. All tésters incorporating these modifications had the letter “M” following the serial number. Th

gure A.1).
Pulp and
ada) as a
ries, fulfils
shown in
fween the

0 provide
er design.
QY require
ufacturer.
be made

fied limits:
f water in

standard
ly funnels

trated that,
I, when the
ses a side
Curs at the
f the rate-
which can
No further
pgainst the
y effect on
ame result
e angles of

This is a metal cylinder whose bottom is closed by a perforated screen plate and lid, hinged on one side of the
cylinder and latched at the other. The lid shall be so fitted that not more than 5 ml of water will flow on opening of
the bottom cover at the start of the test.

The upper end of this cylinder is closed by a similar lid, attached to the shelf bracket in which the cylinder is held
when in use. The hinge and latching mechanisms are so designed that they provide an airtight closure by means of
a rubber gasket on the inside of the lid. An air-cock is inserted in the centre of the upper lid for the admission of air
into the cylinder at the start of the test.

©1S0 2001 — All rig

hts reserved
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The cylinder has an internal diameter of 101,6 mm + 0,2 mm with an internal height of 127 mm + 0,2 mm (from the
upper surface of the screen plate to the rim). The diameter and height are critical dimensions. These dimensions
provide a capacity which slightly exceeds 1 000 ml above the screen plate. The air-cock bore is 4,8 mm. This
dimension is not critical but should not be subjected to substantial reduction.

A.3 The screen plate

This is cut into a circular shape, of diameter 112 mm to 112,5 mm and thickness 0,5 mm + 0,05 mm and has
perforations of diameter 0,5 mm spaced at 97 per cm2. As it has not been possible to standardize the performance
of these plates by reference to the dimensions or spacing of the perforations, all plates are calibrated according to
documented in-house procedures at Paprican so that their performance matches that of master plate$ maintained
by Papric@n, or sub-master plates maintained by other centres (see annex C). The plates shall be fmoupted with the
burr side ¢f the perforations downwards.

© ISO 2001 - All rights reserved 5
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Key

~N O oA WN P

Chambe|
Screen pglate

e s
3 L

5
6

Spreader cone
Funnel

Plug

Side orifice
Bottom orifice

Figure A.1 — “Canadian Standard” freeness tester
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Dimensions in millimetres

19
rh~
(=]
Rl
w~
o
(Fa)
Modified design
rh~
()
+l
w_
(=)
[Fa]
Original design
NOTE The-velumeforbeth-designsis23.5-mb+=02mk
Key

1 Side orifice
2 Bottom orifice
3  Plug

Figure A.2 — Funnel styles
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A.4 The rate-measuring funnel

This has an open top diameter of 203 mm and an overall length of 278 mm. The main cone has an angle of
29,5° £ 0,5° on the inside which flares out into a top cylindrical portion. The bottom (apex) terminates in a carefully
machined bottom orifice piece attached to the funnel. The funnel is further provided with a side discharge orifice. A
detachable spreader cone is supported in fixed location inside the funnel to prevent splash from directly entering

the side orifi

ce.

A.5 The side discharge orifice

This consist
inserted tha
section is 50

This measu

dimension
calibrations

A.6 Adjud

The volume
orifice, shall

the volume then shims must be used under the collar of the side orifice. This volume is not critical within

limits of the

A.7 The l

See Figure 4

The bottom
in Figure A J
20°C+0,5
is assemble

When the bg
two sections

A.8 Prote

This is deta
the test.

5 of a hollow tube, of internal diameter 12,7 mm, that penetrates the wall of the funnel. This
the distance between the overflow lip of the tube (inside the funnel) and the bottom\.of
.8 mm = 0,7 mm.

rement is extremely critical and is set precisely by the manufacturer. Ay, adjustme
vill exert a significant effect upon the performance of the tester. Once this'distance is 5
laboratory, IT SHALL NOT BE CHANGED.

stment of volume

in the bottom section of the cone between the bottom of theMunnel and the overflow lip @
be adjusted to 23,5 ml £ 0,2 ml by means of an optional threaded plug. If this is not sufficien|

Epecification, but should not be disturbed.

ottom orifice
\.3.

prifice has an overall length of 19,6.mm. The diameter of the orifice venturi, nominally given 3
, Is so adjusted during calibration that when it is fed with water at a rate of 725 ml/min + 5
’C, it will discharge 529 ml/min'to 531,5 ml/min (during calibration). When the calibrated bott
| on the rate-measuring funnel for normal use, this discharge rate should lie within £ 1 % of 5

ttom orifice piece is@ttached to the bottom of the rate-measuring funnel, it shall be concentri
shall fit accurately-to provide an inside surface that is continuous and uninterrupted.

cting spneader cone

tube is so
he funnel

nt of this
et by the

f the side
t to adjust
the stated

s 3,1 mm
ml/min at
om orifice
BO ml/min.

c, and the

hable‘and supported inside the funnel to prevent the direct entry of splash into the side orif[ce during

A.9 Calib

ration

The screen plates, bottom orifice, side orifice and cone volume are calibrated and adjusted to meet the given
specifications. When all of the components are assembled to constitute a complete tester, it may be expected to
agree with a master instrument to within £ 2 ml. Any change in the critical adjustments of any of these components
will affect the overall calibration of the assembled tester.

NOTE Because the modifications incorporated into the modified tester design required some dimensional changes in the
rate-measuring funnel, certain funnel components, such as the side orifice, are not interchangeable with testers made to the
original specification without the complete calibration.

© 1SO 2001 — All rights reserved
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Dimensions in millimetres

% 10,9
\D-
m| <
<>o_¢ =
~
® 3,10 *
] l+,19/
60°

Figure A.3 — Bottom orifice
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Annex B
(normative)

Maintenance of the “Canadian Standard” freeness tester

B.1 The instrument shall be mounted in a vibration-free environment, and carefully levelled using a machinist's
level placed on the open top of the rate-measuring funnel, in position in the lower bracket. Checking the level of the

funnel from side-ta-side and back-to-front will indicate when the instrument is mounted in a trie level posi

ion.

B.2 When

B.3 Their
test, the cha
in the holes

clean water

B.4 If the
on it. The bd
and other p3

B.5 Thep
The screen
but under ng
organic solv

followed by fhorough washing with hot water. Except where thé materials of construction permit, the instry

its compone

B.6 When
the chamber
and a strap

cleaning maly destroy the calibration of the bottom orifice. If the flow exceeds that specified, the bottom o

B.7 The in
be replaced,
B.8 Thec

instead of pulp) for the side(rifice discharge which may be used as a field check (water test) on the bott

The testis d
inspection b

the funnel is mounted in this way, the remaining components will be aligned correctly.

strument shall at all times be kept clean, free from pulp accumulations, pitch, oil or grease.
mber shall be rinsed out with clean water. It is particularly necessary to ensure-that no pulp i
of the screen plate. Before any tests are started, the chamber and funnel shall be well w

vithin + 1 °C of the temperature of the stock to be tested.
nstrument is to remain out of use, it shall be carefully and thoroughly~washed so that no p\
ttom lid shall be left opened. The top lid shall be partially closed, but unlatched. This will p
rticles from entering. Before the instrument is re-used, it shall bewvell rinsed with clean water

Factice of keeping an extra standard screen plate for a reference standard is strongly recor

\fter each
5 retained
etted with

Ip will dry
revent dirt

hmended.

blate in current use may then be checked at intervals. With careful use, a screen plate has & long life,

rmal mill conditions it may become dirty with an accumulation of resin which may be remove
bnt or by gentle brushing in a mild detergent, free from carboxymethyl cellulose, phosphates

nts shall not be cleaned with acid. Bent or damaged screen plates shall be discarded.
the screen plate is being replaced, care shall be taken when tightening the collar to avoid
out of round. To perform this task a.special holding device for the collar of the bottom cover

vrench with a 38 mm wide non-slip belting is satisfactory.

strument shall be cleaned with~an organic solvent or detergent, followed by hot water. Mg

prtificate of inspeetion issued for each tester gives a value (using 1 000 ml distilled wate

pscribed in the*eertificate. The side orifice discharge should not differ from the value in the ce
more than'bml. If the difference exceeds this value, the bottom orifice shall be replaced.

ed with an
or bleach,
ment and

Equeezing
assembly

re drastic
rifice shall

at 20 °C
bm orifice.
rtificate of

10
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Annex C
(normative)

Calibration Service

International calibration of “Canadian Standard” freeness testers is carried out in accordance with 1SO 4094.
The standardizing laboratory shall maintain a group of identical standard screen plates (hereafter referred to as
ISO reference standards of level 1) for the 1SO reference instriument

standardizing laboratory shall maintain a group of checking and working standard-scre

en plates of

level 2 wipich differ from the level 1 standards by less than +2 ml when compared with thienr under standard

drainage
plates of |

C.3 Any
calibration

a)

b)

d)

e)

f)

NOTE
apparatus

The 3
of le
intery
new,
the r¢

The authorized laboratory shall use the ISO reference.standards of level 2 obtained from the g

labor
of le
level

Screé
the |4

appal

Each
numbi

It is
labor
and t

The
with

conditions. The level 2 standard screen plates shall be used as comparisons in the| calibrati

agency that has, upon agreement with ISO/TC 6, been nominated as an“authorized labor
of CS-freeness screen plates for sale, shall conform to the procedure described in a) to f) be

tandardizing laboratory shall initially provide this authorized laboratory with five 1SO referen
el 2. These shall be distinguished using some readily identifiable numbering system. At
als, one of these plates shall be returned to the standardizing\laboratory in rotation for repla
numbered ISO reference standard of level 2. The standardizing laboratory shall maintain rec
placement schedule of each authorized laboratory.

htory as one checking standard and four working.standards to be used in the calibration of 3
el 3 for sale. 1SO reference standards of level,2 shall not differ from the mean drainage
1 standard by more than + 2 ml at a freeness-level of 100 ml £ 25 ml with stone groundwood.

N plates offered for sale as Canadian Screen Plates shall fall within = 2 ml of the mean drain
50 reference standard of level 2 when compared with a working standard in the standard
atus.

authorized laboratory shall number each of its screen plates offered for sale with an easil
er system and maintain records to indicate the exact date of calibration.

ecommended that every tenth numbered plate at level 3 be set aside and shipped to the S
htory for comparison with the standardizing laboratory's standards. A report shall be made to
ne plate returned.

ominated, authorized laboratories shall use, in their calibration procedures, only apparatus v
e specifications of the “Canadian Standard” freeness tester, as described in this part of ISO

evel 3 for sale and shall be subjected to comparison with the level 1 standard every 6 months]

bn of screen

atory for the
low.

ce standards

six-monthly
cement by a
brds to show

tandardizing
creen plates
value of the

age value of
CS-freeness

y identifiable

tandardizing
the agency,

vhich agrees
5267.

In"tase of disagreement at level 3, the standardizing laboratory may request the authorized laboratd

ry to have its

checked Dy the standardizing laboratory. I'his checKing shall be charged 1o the standardizing laboratory.

A list of names and addresses of standardizing and authorized laboratories is maintained by the ISO/TC 6
secretariat, for the issue of ISO reference standards of level 3.
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