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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.
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Paper, board and pulps — Fibre furnish analysis —

Part 1:
General method

1 pcope
This|document specifies the general procedure for fibre furnish analysis of paper, boatd and pulps.

It is|applicable to all kinds of pulps and to most papers and boards, including those contgining more
than one kind of fibre, taking into account different pulping processes.

This| method is less suitable for heavily impregnated or highly coloured papers and boards, which
canrjot be dispersed or decoloured without affecting the structure pr:the staining reactions of the
fibrgs.

2 Normative references

The [following documents are referred to in the text in such a way that some or all of their content
congtitutes requirements of this document. For dated,references, only the edition cited ppplies. For
undgted references, the latest edition of the referencéd document (including any amendments) applies.

ISO 9184-2, Paper, board and pulps — Fibre furnish analysis — Part 2: Staining guide

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

ISO @nd IEC maintain terminology databases for use in standardization at the following addresses:

— [SO Online browsing platform: available at https://www.iso.org/obp

— [EC Electropedia: available at https://www.electropedia.org/

31
fibre furnish analysis
detefminatidn of the fibre components of paper, board and pulp samples as regards the spedies of fibres
and the method of processing

Note|1“to entry: The fibre furnish analysis may be carried out qualitatively or quantitatively.

3.2

fibre coarseness

c

mass (oven dry) per unit length for a particular type of fibre, generally expressed in milligrams per
metre

Note 1 to entry: Fibre coarseness can be determined according to ISO 9184-6 or ISO 23713.

©1S0 2023 - All rights reserved 1
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3.3

weight factor

ratio of the fibre coarseness of a particular type of fibre to that of a reference fibre

Note 1 to entry: Weight factor can be determined according to ISO 9184-7.

4 Principle

The fibre furnish analysis is carried out under the microscope, or using a fibre analyzer, on a small

quantity of

qualita

quantit
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of counfts or the lengths into the percentages by weight of each type of fibre by-the applicati
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ZHS)'

acetone (CH;COCHj3), xylene (C4H4(CH5),), toluene(C;Hs(CHj3)), chloroform (CHCI;), tetrachloroethene

(C,Cly) and

trichloroethane (C,H3Cl3).

6 Apparatus

6.1 Microscope, equipped with a mechanical stage and cross-hair, central dot or horizontal line with
centre marking eye-pieces.

[llumination: daylight lamp or normal vacuum lamp with daylight filter.

For the identification and counting of fibres a magnification of x40 to x120, and for the study of
structural details x200 to x500 is recommended.
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Fibre Analyzer, shall include the following parts.

— Imaging system, including a computer, a microscope, a digital imaging acquisition unit and an
image transmission and conversion unit. It shall accurately synchronize the images observed under

the microscope lens to the computer monitor for observation and determination

— DMeasuring system, including a counting method mode in which the number of fibres of each
particular type crossing a line are accurately counted and a length method mode in which the length
of each fibre labelled by the operator is measured to an accuracy of 0,01 mm and the total length of

The
isre

6.3
resig

6.4
6.5
6.5.
The
6.5.

6.6
care
bed

6.7
6.8
6.9

6.10

each type of fibre is calculated.

alculates the percentage by weight of each type of fibre to an accuracy of 0,1 %.

fibre analyzer does not identify the types of fibres present. An operator skilled in'fibre id
quired.

e—present and

entification

Dispersers, one for easily dispersed samples (e.g. a low-speed agitater) and the othler for more

tant samples (e.g. an ultra-sonic disperser or high-speed macerator):
Infra-red lamp or hot-plate capable of being maintained at 50-°C to 60 °C.
Filtering devices.

|  Round sieve, diameter 50 mm to 70 mm, with metal or plastic edge of height 5 mn
sieve bottom shall be made of woven wire cloth,-aperture size 60 um to 80 pm.

P Glass filter, 200 ml, with sintered disc efpore size 15 pm to 40 um.

Dropper, a glass tube about 100 ma it length and internal diameter 5 mm to 8 mm, W
fully smoothed but not constricted,‘and the other end fitted with a rubber bulb. The dj
psigned to discharge approximately 0,5 ml.

Microscope slides, recommended size 25 mm x 75 mm.
Rectangular micrescope cover glasses, recommended size 22 mm x 32 mm.

Dissecting needles.

6.11| Multiple counter, for recording counted fibres.

n to 10 mm.

rith one end
opper shall

Petri dishes, or suitable shallow, covered dishes, approximately 100 mm to 120 mm in diameter.

7 Preparation of the test piece

7.1

General

Take a test piece by tearing small pieces from different parts of the sample, about 0,25 g in total. For
multilayered samples, take a test piece in accordance with 7.5.

© IS0 2023 - All rights reserved
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7.2 Ordinary samples

7.2.1 Boiling in water

Place the test piece in a test tube or a small beaker. Boil torn pieces in water for a few minutes, stirring
occasionally, and disperse in a disperser (6.3).

7.2.2 Boiling in sodium hydroxide solution

If the pleces cannot be completely dlspersed in accordance w1th 7.2.1, 2 place the p1eces after f11ter1ng
with a filterin 5 0 h esin g n{5.1)
for a few m nutes, w1th occasmnal stlrrlng.

Samples coptaining wool fibres or natural silk, should not be treated with sodium hydroxide, becpuse
wool and silk are soluble in alkali. Boiling in a sodium hydroxide solution can also affect the dévelopment
of certain sfains.

Filter on a glass filter (6.5.2), wash twice with water and neutralize with hydrochloric acid (5.2]) for
several minjutes. Wash several times with water, and disperse in a disperser (6.3).

7.3 Specjally treated samples

7.3.1 General

If these tregtments do not disperse the pieces, choose one of the'treatments described in 7.3.2 to 7.8.4.

7.3.2 Wet-strength Papers

Place test piece of the sample in a beaker, add aluminium sulfate solution (5.4) or phosphoric|acid
solution (5.8) and boil for 5 min to 30 min, depending on the dispersing velocity. Decant the solultion,
wash with yvater and disperse. If the pieces are hot dispersible, proceed to 7.3.4.

Hypochlorite bleach has also been found effective for dispersing these products.

7.3.3 Vegetable parchment and papers of highly beaten pulp

Place test pjece of the sample in(potassium permanganate solution (5.5) in a beaker and allow to sfand
for 1 h. Defant the solution,wash the pieces, treat with oxalic acid solution (5.6), wash again|and
disperse.

7.3.4 Impregnated or specially bonded samples having chemically or physically durable inter-
fibre bond

No general fule‘can be given. Extraction, cold or hot, with organic solvents (5.7) can often facilitat¢ the
disintegrationZChoose a solvent that does not affect the fihres

7.4 Coloured samples

In the unlikely event that after disintegration the fibres are still coloured to such an extent as to render
their identification difficult, methods depending on the characteristics of the dyestuff may be used to
remove the colour. These methods include the extraction, oxidation and reduction treatments with the
requisite reagents in normal laboratory use.

7.5 Multilayered samples

When the paper or board sample is expected to be multilayered and two or more layers shall be analysed
separately, proceed as follows. From the sample, cut five pieces, about 5 cm x 5 cm in size, and immerse
in hot water (about 70 °C) until the pieces can be separated into the component layers. If separation is

4 © IS0 2023 - All rights reserved
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difficult, cut another set of five pieces, about 5 cm x 5 cm in size, and use sodium hydroxide solution
(5.1) instead of water. If the separated layers seem to contain fibres from the neighbouring layers, try to
remove them by rubbing them gently while wet. Treat the layers as separate test pieces and proceed in
accordance with 7.2.

8 Staining and preparation of fibre slides

8.1
The

General

staif from the staining guide in ISO 9184-2 and perform the staining of the fibres on thersl

test

NOTE

type

The
pad.

8.2

8.2.

Dilu
of al
susp
diss
infra

App

fube.

»

While the stains recommended in ISO 9184-2 have proven effective for differentiating
5, there are a number of other stains that can be usefully employed in certain cases|

fibre slide for staining can be prepared either from a dilute fibre suspension or from a f

Staining on a slide

| Preparation from the fibre suspension

pout 0,05 % (mass fraction). By means of a dropper (6.6), transfer about 0,5 ml of
ension on to a clean, grease-free microscope ‘slide (6.7), and disperse the fibres ev
ecting needle (6.9) or by tapping the slide gestly. Dry the fibre slide on the hot-plate g
-red lamp (6.4) and allow to cool.

y the stain in accordance with the_relévant method and put on a cover glass (6.8) :

bubbles. Allow to stand for 1 min to 2 ntin and drain off the surplus stain preferably by tilt

edgd

8.2.2

Filte
(6.5.
anal
papd
diss

App
flocd

of the slide into contact with a blotter.

. Preparation from thefibre pad
r one-half of the dispersed fibre suspension (see Clause 7) on a sieve (6.5.1) or on 3
2). Place the filtered,fibre pad in a small covered dish (6.10) and keep it from drying
ysis. Transfer a small amount of the fibre pad to the slide and remove excess water wj
r. Apply the stainin accordance with the prescribed method, and distribute the fibres
bcting needles (6.9).

y a cever glass (6.8) and remove excess solution with blotting paper, taking ca

appropriate

method of staining and preparation of slides depends on the stain used. Choose the

de or in the

rarious fibre

Itered fibre

‘e about one-half of the dispersed fibre suspensionk(see Clause 7) in a beaker to a concentration

the diluted
enly with a
r under the

wvoiding air
ing the long

glass filter
during the
ith blotting
evenly with

re to avoid

ulatiorrof the fibres. The best result is obtained if the fibre slide is tilted and blotted edgewise.

8.3

Staining 1n a test tube

Take a specimen from the filtered fibre pad (see 8.2.2) and perform the staining in a test tube according
to the relevant method. After staining prepare the fibre slide according to 8.2.1 or 8.2.2 using water
instead of stain.

More detailed instructions for staining and preparation are given in the relevant staining methods.
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9 Procedure

9.1 General

Because the colours developed by certain stains are unstable, the analysis should be carried out shortly
after the slide has been prepared.

9.2 Qualitative analysis

Place the stained flbre slide on the mechanlcal stage of the mlcroscope (6.1) or fibre analyzer (6.2).
Slowly and
entire fibre|field is examined. Identify the spec1es of fibres and the methods of processing on thebasis
of the morplhological characteristics and the colours obtained by staining.

Examine atfleast two slides. In cases where there are fibres that are difficult to identify,examine one or
more additional slides.

Previous exjperience and knowledge of the stain reactions and of the structural details of the fnost
common papermaking fibres are essential for the identification.

9.3 Quarjtitative analysis

9.3.1 General

Weight factors are used for quantitative analysis and they,can be determined or those given in
Annex A may be used. The origin, growth period, pulping.method (yield) and bleaching process have
considerable influence on the weight factors.

9.3.2 Coynting method

9.3.2.1 Measurement using a microscope

Place the sthined fibre slide on the mechanical stage of the microscope (6.1). Using the mechanical stage,
move the fibre slide so that the centre-tnarking of the eyepiece is 3 mm to 5 mm from the top cornger of
the cover glass. Then systematically traverse the slide, analysing each fibre, until the whole slidq has
been analyded as follows:

Slowly traverse the slide either horizontally or vertically. Using a multiple counter (6.11), countl and
record according to speci€sand method of processing, each fibre or broken fibre as it passes the cgntre
marking. Ifjp fibre passés the centre more than once, count it each time. If a fibre follows the centrg for
some time, fount it enly once. Ignore very fine fibre fragments, but keep in mind larger fragments such
as split fibres, so that'when two or three of the same kind of fibre are observed in the same line, reccord
them as ong.

If th i dTopleyy 30 oot g Ao Toin d of filen At g o oo s olen oot ad oot o1 oo g th
ere IS cllll\ful\r-y I1x MUullLllls CAULCIT INITITU U 11U Uuul 1116 AU Sy HHJJ’ TITAINC l\fl.l\au\-\.r\—l CUUIIlO ul\.lll e

same line, until all the fibres are counted. Take care not to move the slide from the original line during
the subsequent counts and return to the original line if any movement occurs.

When every fibre in the line has been counted, move the slide about 5 mm to a new line and count
the fibres as described above. Repeat this process until the entire slide has been examined. The total
number of fibre crossings counted shall be at least 600, which can require two or more slides.

NOTE If the colour difference between the different species of fibre is insufficient to distinguish them,
counting can be done partly or, in some cases, entirely on the basis of the morphological characteristics.
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9.3.2.2 Measurement using a fibre analyzer

Place the stained fibre slide on the mechanical stage of the fibre analyzer (6.2). Using the mechanical
stage move the fibre slide so that the centre marking of the eyepiece is 3 mm to 5 mm from the top
corner of the cover glass. Then systematically traverse the slide, counting the fibres of each kind, until
the whole slide has been analysed. Operate the fibre analyzer according to the details in the manual
provided by the manufacturer. The process and operation of the fibre analyzer shall conform with the
following:

Enter the measuring system of the fibre analyzer and select the counting method mode. Label the
fibres crossing a horizontal or vertical line according to species and method of processing (see NOTE in
9.3. 1) Start the automatic analysls causing the Instrument to count and record the fibres gccording to
spedies and method of processing.

Whe
labe
beer
so t]
The

a new line,
le slide has
split fibres,
hem as one.
es.

n the analysis along the first line has been completed, move the slide about,5> mm to
the fibres and start the automatic analysis again. Repeat this process until the whd
analysed. Ignore very fine fibre fragments, but keep in mind larger fragrients such as

jat when two or three of the same kind of fibre are observed in the same line, record t

total number of fibres counted shall be at least 600, which can requiréytwo or more slid

Usinjg the fibre analyzer, automatically calculate the total number of each kind of fibre. Inpu
factgr (see Annex A) for each fibre type and, using the fibre analyZet, calculate the mass fq
of edch kind of fibre.

L the weight
Action ratio

9.3. Length method

Placg the stained fibre slide on the mechanical stage ofthe fibre analyzer (6.2) and selectam
thatlis suitable for measuring the length of each fibre:

Entdr the measuring system of the fibre analyzer and select the length method mode. Loc:
such that the field of view is near one cornér of the slide. Following the manufacturer’s i1
detefmine the length of each fibre in the field of view, noting the type of fibre accordin

hgnification

ite the slide
nstructions,
r to species

bnts such as
w, record a

ethod of processing. Ignore very:fine fibre fragments but keep in mind larger fragmge
it] fibres, so that when two or three’ of the same kind of fibre are observed in field of vig

and determine the fibre lengthas for the first field of view. Repeat the measurement of fibfe length on
diffdrent sections of the slide until most of the slide has been analysed. Repeat the process yntil at least
two [slides and the reqived number of fibres have been analysed. When there are two or three types
of fibres present, thé-total number of fibres measured shall be at least 200. When there ar¢ more than
threp types of fibnes/in the sample, the total number of fibres measured shall be at least 40p. Using the
fibrg analyzer, calculate the accumulated length for each fibre type.

Input the weight factor (as determined, or as given in Annex A) for each fibre type into the fibre analyser
and puténatically calculate the mass fraction of each fibre type.

10 Calculation

10.1 Qualitative analysis

Combine the results obtained by microscopic analysis (see Clause 9) and report the species of fibre and
the methods of processing in accordance with Clause 11.

Report as one group fibres which are difficult to distinguish from each other, as well as closely related
fibres that are present in minor quantities.
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10.2 Quantitative analysis - counting method

The percentage by weight of each fibre type, W;, which is calculated automatically if a fibre analyzer is
used, is given by Formula (1):

fin;

W, = x100

1

where

fi
n;

k

ik
fin;
1

i=

is the weight factor for fibre type i;
is the total number of fibre crossings for fibre type i;

is the number of fibre components.

Report the percentages by weight of the various kinds of fibres to the nearest wholenumber.

Report perdentages less than 2 as “traces”.

11 Test report

The test regort shall include the following particulars:

a) referenke to this document, i.e. ISO 9184:2023;

b) all the indications necessary for complete identification of the sample;

c) in the

identification of the layers analysed separately;

d) the staijning procedure used;

e) results{ffrom the qualitative analysis, if performed, including

spdcies of fibre,
pulping processes, and

blepching process.

f) resultsjof the quantitative analysis, if performed, in accordance with 10.2, including

thg number:of fibres of each type counted,

the weight factors used, and the source of these factors,

case of a multilayered product, for example a board, clear indications necessary foi

the percentage by weight of each type of fibre present to the nearest whole number, and

if parenchyma cells were included.

g) estimate of precision, if available;

h) any unusual features observed in the course of the test;

i) any operations not specified in this document, which might have affected the results.

M

the
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