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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 1SO
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-governm ental in liaison with 1ISQ _also take part inthe work. 1SQ collaborates Plncnl\ll with the Interna
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INTERNATIONAL STANDARD ISO 23713:2005(E)

Pulps — Determination of fibre coarseness by automated optical
analysis — Polarized light method

1 Scope

This |nternational Standard specifies a method for determining fibre coarseness using polarized light.

The method is applicable to all kinds of pulp that polarize light. However fibrous particles shorter|than 0,2 mm
are npt regarded as fibres for the purposes of this International Standard and therefare are not to Qe included in
the results.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
refer@nces, only the edition cited applies. For undated references, the latest edition of the referenced document
(inclyding any amendments) applies.

ISO 638, Pulps — Determination of dry matter content

ISO 4119, Pulps — Determination of stock concentration

ISO %263-1, Pulps — Laboratory wet disintegration — Part 1: Disintegration of chemical pulps
ISO %263-2, Pulps — Laboratory wet disintegration — Part 2: Disintegration of mechanical pulps at 20 °C
ISO %263-3, Pulps — Laboratory'wet disintegration — Part 3: Disintegration of mechanical pulps at > 85 °C

ISO %269-1, Pulps — Preparation of laboratory sheets for physical testing — Part 1: Conventional|sheet-former
methpd

ISO 1213, Pulps <£)Sampling for testing

ISO 16065-1\Rulps — Determination of fibre length by automated optical analysis — Part 1. Holarized light
methpd

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

3.1
unpolarized light
light composed of light waves whose planes of vibration are randomly oriented

3.2
polarizer

material which only transmits that component of a light wave which is vibrating in a particular direction, the
direction of polarization of the material

© 1SO 2005 — All rights reserved 1
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3.3
plane polarized light
light composed of light waves which all vibrate in the same plane

3.4
crossed polarizers

pair of polarizers placed in a light path such that the direction of polarization of one is at right angles to the
direction of polarization of the other, thus resulting ideally in none of the light which has passed directly from one

polarizer to the other being transmitted through this second polarizer

3.5

birefringencge
property of gertain materials, such as cellulose fibres, which have a crystalline structure that resultsyi
refractive index varying with the direction of polarization of the light

NOTE This hps the effect of rotating the direction of polarization of a plain polarized beam of light resulting‘in light
has passed thfough this material being transmitted through the second polarizer of a crossed pair.

3.6

total fibre lepgth
L+
total length of all fibres in the test portion

See Equation (4)
3.7
fibre coarsehess
oven-dry mass of fibres in the test portion divided by the total fibre.length of the same test portion
See Equatiof (5).
3.8

fines
particles shofter than 0,2 mm

4 Principle

A known mass of fibres, suspendédyin water, is passed through a fibre orienting cell (FOC). The proj
lengths of individual fibres are.measured automatically. A crossed-polarizer set-up is used to discrim
between birefringent material likefibres with oriented cellulose molecules and non-birefringent material li
bubbles and [filler particlessywhich do not rotate the plane of polarization. The total fibre length and the
fibre coarseness of the pulp are calculated.

n the

which

bcted
inate
Ke air
mean

5 Appardtus and materials
Ordinary Iatlm«ew—eepiﬂmw—aﬂdﬁ—!dmmg—averemﬁed.—

5.1 Fibrelength analyzer, as described in ISO 16065-1, consisting of a measurement section and a sample

transport system.

5.2 Disintegrator, as described in ISO 5263-1, ISO 5263-2 or ISO 5263-3.
5.3 Sheet former, as described in ISO 5269-1.

5.4 Balance, with &= 0,1 mg accuracy.

5.5 Balance, with a capacity exceeding 5 kg and with = 0,1 g accuracy.

5.6 Vials, for storing test portions, volume 50 ml, with caps and labels.

2 © 1SO 2005 — All rights reserved
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A reference pulp?.

6 Sampling and preparation of specimen

6.1

Sampling

If the test is being made to evaluate a pulp lot, the sample shall be selected in accordance with ISO 7213. If the
test is made on another type of sample, report the source of the sample and, if possible, the sampling procedure
used. From the sample received, select specimens so that they are representative of the whole sample.

6.2

6.2.1
For g
piece
ISO §

Dete

6.2.2
Disin
Dete

NOTEH
gener

6.3

6.3.1

Placs
wet s

NOTE

Visug

Disintegration

Sample in dried form

amples in dried form, take at least 30 g oven-dry mass and soak for a minimum of 4 h in w
s, do not cut into pieces as this will cause fibre shortening. Disintegrate‘the pulp according tg
263-2 or ISO 5263-3, depending on the pulp.

mine the concentration of the disintegrated pulp according to IS©'4119.

Sample in never-dried form
egrate the pulp according to ISO 5263-1, 1SO 5263-2 or ISO 5263-3, depending on the pulp

mine the concentration of the disintegrated pulp according to ISO 4119.

pte fines and reduce fibre length in somepulps.

Removal of fines and preparation of test portion

Removal of fines

approximately~0,50 g oven-dry mass of the disintegrated pulp into a laboratory sheet forme
heet as described in 1ISO 5269-1.

1 Forming a 0,50 g oven-dry laboratory sheet ensures that most fines are washed out.

I-inspect the wet laboratory sheet for debris (i.e. shives, fibre bundles, contaminants). If d¢

pter. Tear the
1ISO 5263-1,

It is preferable to measure never-dried pulps with minimal disintegration, because excessive disintegration may

r and form a

bbris is found

(e.0.

N recycled pulp, in mechanical pulps), then carefully femove 1 g (approx. 50 mg oven-ary) of wet pulp from

parts of the wet sheet that do not contain debris. Any debris removal shall be mentioned in the test report.

NOTE 2 Debris introduces inaccuracy in the mass measurement, which in turn causes inaccuracy in the final coarseness
result.

Place the 1 g debris-free wet pulp into a tared vial (5.6) and determine the mass of the wet pulp to an accuracy
of + 0,1 mg.

1) Reference pulp is available, for example, from the National Institute of Science & Technology (NIST), Gaithersburg, MD,
USA, or the Pulp and Research Institute of Canada (Paprican), Pointe Claire, QC, Canada. The reference pulp is provided
in sheet form. This information is given for the convenience of users of this International Standard and does not constitute
an endorsement by ISO of this product.

©1S0
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Determine the dry matter content of the remaining wet laboratory sheet, after removing the debris, as described
in ISO 638. Make sure that the dry matter content over the wire area is uniform. Use this value to calculate the
oven-dry mass of fibre in the vial. Record the result as the oven-dry fibre mass in the vial (= m;).

If the debris-free wet pulps are to be stored, place them in a refrigerator at 4 °C & 2 °C until testing begins.
Never allow the sample to freeze, since fibre damage will change the results.

If some other standardized or well-established method is used for fines removal, the method shall be mentioned
in the test report.

The precision statements in 8.3 are specific only to the method described in 6.3.1. If other methods of removing
fines are usef; esSe preciSion Statements are not vatid:

6.3.2 Prepdration of the test portion by mass and dilution

To obtain at |least 3 test portions for coarseness testing from the fibres in the debris-free pulp (from §.3.1),
perform the fpllowing procedure:

Tare a clean b litre container to an accuracy of 0,1 g. Pour the contents of the vial into-the tared container. Rinse
the vial and [cap to ensure that all the fibres have been transferred to the container. Add about 4 500|ml of
distilled, or dgionised, water to the container and weigh the contents (= m,).
NOTE 1 Plastic containers, with handles, are recommended to facilitate handling.

The concentfation c, expressed in milligrams per gram, is calculatedusing the equation

mji
CA = —] (1)

my i the oven-dry mass of fibres in theyvial, in milligrams;
my ig the mass of the fibres and water mixture in the container, in grams.

Tare a clean beaker, to within 0,1 g.\The beaker, or other container, should conform to the manufactlrers'
requirements.

NOTE 2 Typigally a 600 ml beakeflis used.

Calculate thg mass (mg3),>expressed in grams, of the fibre/water mixture to be transferred to the beaker psing
the equation

CH M
ms = —-—= (2)
A
where
M is the final, total suspension mass in the beaker, in grams;
Cp is the gravimetric concentration as specified by the manufacturer of the analyzer, in milligrams per
gram.

NOTE 3 Typically for softwoods the fibre concentration cg = 0,002 4 mg/g, and for hardwoods cg = 0,001 0 mg/g. Treat
mixed stocks as hardwood samples. M depends on the beaker volume. For example: the value of M for a 600 ml beaker
would be up to 600 g.

Place the empty tared beaker on the balance.

4 © 1SO 2005 — All rights reserved
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Ensure that the fibres in the fibre/water mixture are well dispersed when drawing a test portion for testing. Draw
the test portion and fill the beaker on the balance with the amount of fibre/water mixture needed (m3) to within
10 %. Record the mass of fibre/water mixture in the beaker to an accuracy of 0,1 g, and calculate the mass of
oven-dry fibre in the beaker:

NOTE 4 A recommended procedure is to pour the fibre/water mixture rapidly back and forth, without splashing, between
two clean 5 litre containers. After the last transfer and before the fibres have a chance to settle, add a mass of about ms of
the mixture to the beaker.

Calculate and record the mass of oven-dry fibre in the beaker (1m,), expressed in milligrams, using the equation

mhs = cams 3

Prepgre at least two more beakers, using the remainder of the fibre/water mixture in the 5litre container, as
descfibed above. The test portions should be tested soon after preparation.

7 Measurement and verification procedures

7.1 |[Measurement procedure
For the most precise results, all fibres in each test portion shall bexdetected and analysed.

Add \vater to the fibre/water mixture in the beaker until the gorrect mass (M) of the suspension injthe beaker is
reached, so that the concentration is equal to or less than that required by the manufacturer fof coarseness
testing (cf. concentration cg). Follow the instructions ¢@ enter the oven-dry mass of the test poftion into the
analyzer and then start the test.

7.2 |Verification procedure

Chedk the performance of the analyzer regularly using a reference pulp and always after cleaning. |A verification
procgdure shall include a calibration*check every week, and a performance check every month. Follow the
procgdures as presented in 1ISO'16065-1.

8 (alculation and'expression of results

8.1 [Total fibredength

The tptaldength of fibres in the test portion L, expressed in metres, is calculated using the equatjon

Ly = Z l; (4)

where [; is the length of the ith fibre, in metres.

8.2 Fibre coarseness

The fibre coarseness of the test portion C, expressed in milligrams (oven-dry mass) per metre, is calculated
using the equation

my

Cp = -2
k I

®)

© 1SO 2005 — All rights reserved 5
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where

Ch is the fibre coarseness of the K'th test portion

My is the mass of the oven-dry fibres in the test portion (from Equation (3)), in milligrams

Calculate the mean fibre coarseness C, using the equation

o= =G

(6)

n

where n is tHe number of test portions tested.

8.3 Precislion

8.3.1 Genejal

A precision gtatement for this International Standard is based on work published in a peer reviewed jqurnal
(see referenge [3]). The estimates of precision are based on hardwood and softwood reference pulps avajlable

from NIST.

There is no ipdication that the precision should be different betwéen chemical and mechanical pulps, begause
the fines are|washed out in 6.3.1 (see reference [3]).

Eleven laboratories participated with 17 instruments representing the different manufacturers whose appdratus
met the appdratus specifications of ISO 16065-1.

8.3.2 Repedgtability

The hardwopd and softwood pulps Wwere tested in 11 different laboratories according to this International

Standard. THe pooled repeatability was determined and the results are shown in Table 1.

Table 1 — Pogdled repeatability for determination of mean fibre coarseness

Samplé Mean fibre coarseness Coefficient of variation
mg/m %
Hardwood 0,085 4,3
Softwood 0,140 4,0

8.3.3 Reproducibility

The hardwood and softwood pulps were tested in 11 different laboratories according to this International
Standard. The results are shown in Table 2.

Table 2 — Reproducibility for determination of mean fibre coarseness

Sample Mean fibre coarseness Coefficient of variation
mg/m %
Hardwood 0,085 10,5
Softwood 0,140 51

© ISO 2005 — All rights reserved
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9 Test report

The test report shall give the following information:

a) reference to this International Standard;

b) the date and place of testing;

c) all information for complete identification of the sample;
d) the type of instrument used;

e) the total amount of fibres;

f) thetotarfibre Tength (the other measures, lengih-weighted and mass-welgnted fibre fength arg not defined
in this method);

g) the mean sample coarseness;

h) debris removal, if relevant;

i) hy operations not specified in this International Standard, e.g. measurementwith fines retained, or in the

S o

ternational Standards to which reference is made, or regarded as optional;which might have affected the
results.

© 1SO 2005 — All rights reserved 7
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