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pical committee has been established has the right to be
pn that committee. International organizations, govern-
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IEC) on all matters of electrotechnical standardization.

onal Standards adopted by the technical committees are
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dard requires approval by at least 759% of the member
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er, board and pulps.
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INTERNATIONAL STANDARD

1ISO 9184-1:1990(E)

Paper, board and pulps — Fibre furnish analysis —

Part 1:
General method

1 Scope

This part|of 1ISO 9184 specifies the general perform-
ance of the test for fibre furnish analysis (see 3.1)
of paper,|board and pulps.

it is applicable to all kinds of pulps and to most pa-
pers and| boards, including those containing more
than onel kind of fibre, taking into account different
pulping processes.

This method is less suitable to heavily impregnated
or highly|coloured papers and boards, which cannot
be dispersed or decoloured without affecting the
structure|or the staining reactions of the fibres.

2 Normative reference

The following standard contains.provisions which,
through feference in this text,-eonstitute provisions
of this part of ISO 9184. At\tHe time of publication,
the editipn indicated was-valid. All standards are
subject tp revision, ard-parties to agreements based
on this part of 1ISO. 9184 are encouraged to investi-
gate the |possibility/of applying the most recent edi-
tion of the standard indicated below. Members of
IEC and|ISO. maintain registers of currently valid
Internatipnal Standards.

The fibre furnish.-analysis may be [carried out
qualitatively or quantitatively.

3.2 fibrecoarseness, c: Means mass (gven dry) per
unit length for a particular type of fibfe, generally
expressed in milligrams per metre.

3.3~ weight factor, /i The ratio of the fibre
coarseness of a particular type of fibrel to that of a
reference fibre.

NOTE 1  Traditionally, cotton staple (rdg) fibre was
selected as the reference fibre to which a|l other fibres
were compared. The weight factor of cotfon fibre was
taken as 1,00, and the fibre coarseness of fhat fibre was
determined to be 0,180 mg/m. The weight factor of a par-
ticular type of fibre can be derived fjom its fibre
coarseness by the expression

- <
0,180
where
f is the weight factor;
¢ is the fibre coarseness, in milligrams per
metre.

ISO 9184-2:1990, Paper, board and pulps — Fibre
furnish analysis — Part 2: Staining guide.

3 Definitions

For the purposes of this part of ISO 9184, the follow-
ing definitions apply.

3.1 fibre furnish analysis: Determination of the fibre
components of paper, board and pulp samples as
regards the species of fibres and the method of
processing.

4 Principle

The fibre furnish analysis is carried out under the
microscope on a small quantity of stained fibres
representative of the sample being tested:

— qualitatively, on the basis of the stain reactions
and the morphological characteristics of the fi-
bres;

— quantitatively, by counting the number of
crossings of various kinds of fibres with the
counting line and by transforming the number of
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counts into the percentages by weight by the
application of weight factors.

5 Reagents

During the analysis, use only reagents of recognized
analytical grade and only distilled water or water of
equivalent purity.

5.1 Sodium hydroxide, solution, about 1 % (m/m),
containing 10 g sodium hydroxide (NaOH) per litre.

6.4 Filtering devices

6.4.1 Round sieve, diameter 50 mm to 70 mm, with
metal or plastic edge, height 5 mm to 10 mm. The
sieve bottom shall be made of woven wire cloth,
aperture size 60 pm to 80 pum.

6.4.2 Glass filter, 200 ml, with sintered disc, pore
size 15 um to 40 pm.

6.5 Dropper, a glass tube about 100 mm in length

5.2 Hydrochlgric acid, solution, about 0,2 % (m/m),
containing 5 ml of concentrated hydrochloric acid
(HCI) per litre.

5.3 Phosphor
containing 35
(H3PO,) per ity

5.4 Aluminiun
containing 50 (¢
litre.

5.5 Potassium

6,5 % (m/my,
manganate (K]

5.6 Oxalic adg
taining 50 g of

-

¢ acid, solution, about 5 % (m/m),
ml of 85 % (ym/m) phosphoric acid
e.

n sulfate, solution, about 5 % (m/m),
of aluminium sulfate [Al,(SO,);] per

permanganate, solution, about
containing 65 g of potassium per-
MnO,) per litre.

id, solution, about 5 % (yn/m), con-
oxalic acid (C,H,0,.2H,0) per litre.

5.7 Organic polvents, ethanol (C,H;OH), diethyl

ether (C,H;0(
acetone (CH,C
{C;Hg),  chlor
(C,Cl,) and trig

6 Apparaty

Ordinary labor

[,Hs), ethyl acetate (CH,COOG,H;),
DCHj), xylene [CgH4(CHy),], [toluene
pform  (CHCI;), tetrachloroethene
hloroethane (C,H,Cl,).

S

htory equipment and

6.1 Microscope, equipped with a mechanical stage

and cross-hair],

pieces.

central+dot or horizontal line eye-

IHumination: daylight lamp or normal vacuum lamp

with daylight filter.

and internal diameter 5 mm to 8 mm, with-ohe end
carefully smoothed but not constricted)apd the
other end fitted with a rubber bulb.,Fhe dropper
shall be designed to discharge) ‘approx{mately
0,5 ml.

6.6 Microscope recommended size

25 mm x 75 mm.

slides,

6.7 Rectangular microscope cover glasses, re-
commended size 22 mm x 32 mm.

6.8 Dissecting needles

6.9 Petri dishes, or suitable shallow, cpvered
dishes) approximatelly 100 mm to 120 mm ir] diam-
etex

6.10 Multiple counter, for recording counted|fibres.

6.11 Dropper bottles, 30 ml or 50 ml.

7 Preparation of the test piece
Take a test piece by tearing small pieces from dif-
ferent parts of the sample, about 0,25 g in tofal. For

multilayered samples, take a test piece in gccord-
ance with 7.3.

7.1 Ordinary samples
7.1.1 Boiling in water

Place the test piece in a test tube or a small heaker.

For the identification and counting of fibres a mag-
nification of x 40 to x 120, and for the study of
structural details x 200 to x 500 is recommended.

6.2 Dispersers, one for easily dispersible samples
(low-speed agitator, etc.) and the other for more re-
sistant samples (ultra-sonic disperser, high-speed
macerator, etc.).

6.3 Infra-red lamp, or hot-plate, capable of being
maintained at 50 °C to 60 °C.

Boil torn pieces in water for a few minutes, stirring
occasionally, and disperse in a disperser (6.2).

7.1.2 Boiling in sodium hydroxide solution

If the pieces cannot be completely dispersed in ac-
cordance with 7.1.1, replace the pieces after filtering
(see 6.4) in the test tube or beaker. Boil the pieces
in sodium hydroxide solution (5.1) for a few minutes,
with occasional stirring.

NOTE 2  Samples containing wool fibres or natural silk,
should not be treated with sodium hydroxide, because
wool and silk are soluble in alkali. Boiling in a sodium hy-
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droxide solution can also affect the development of cer-
tain stains.

Filter on a glass filter (6.4.2), wash twice with water
and neutralize with hydrochloric acid (5.2) for sev-

eral minutes. Wash several times with water and
disperse in a disperser (6.2).

7.2 Specially treated samples

If these treatments do not disperse the pieces,

ISO 9184-1:1990(E)

pieces can be separated into the component layers.
If separation is difficult, use sodium hydroxide sol-
ution (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 7.1.

8 Staining and preparation of fibre slides

The method of staining and preparation of slides

choose pre—efthe—treatmenis—deseribed—in—+—2-4+te

7.2.4.

7.21 Wet-strength papers

Place tdrn pieces of the sample in a beaker, add
aluminiym sulfate solution (5.4) or phosphoric acid
solution|(5.3) and boil for 5 min to 30 min, depending
on the djspersing velocity. Decant the solution, wash
with wdter and disperse. If the pieces are not
dispersiple, proceed to 7.2.3.

NOTE 3 | Hypochlorite bleach has also been found effec-
tive for dispersing these products.

7.2.2 Vpgetable parchment and papers of highly
beaten pulp

Place tdrn pieces of the sample in potassium per:
manganpte solution (5.5) in a beaker and allow 10
stand fof 1 h. Decant the solution, wash the pieces,
treat wilh oxalic acid solution (5.6), wash again and
dispersq.

7.2.3 Impregnated or specially bonded samples
having dhemically or physically durable inter-fibre
bonds

No gengdral rule can be given..Extraction, cold or hot,
with ordganic solvents (5/7)\may often facilitate the
disintegfation. Choose/the solvent so that is does
not affeqt the fibres.

7.2.4 Cploured-samples

In the uplikely event that after disintegration the fi-
bres arestill coloured to such an extent as to render

depends on the stain used. Choose Ihke appropriate
stain from the staining guide (see)ISD 9184-2) and
perform the staining of the fibresJ/on the slide or in
the test tube.

NOTE 4  While the stainsCtecommended in 1SO 9184-2
have proven effective for\ differentiating various fibre

types, there are a number of other staing
usefully employed in'certain cases. These|
scribed in a numbel) of published refere
which are given in annex B.

8.1 Staining on a slide

The fibre slide for staining can be pr
from.-a dilute fibre suspension or from
pad.

8.1.1 Preparation from the fibre suspe

Dilute about one-half of the dispersed
sion (see clause 7) in a beaker to a

of about 0,05 % (m/m). By means of a

transfer about 0,5 ml of the suspen
clean, grease-free microscope slide (
perse the fibres evenly with a dissd
(6.8) or by tapping the slide gently. Dry
on the hot-plate or under the infra-red |
allow to cool.

Apply the stain according to the reld
and put on a cover glass (6.7) avoidin
Allow to stand for 1 min to 2 min and
surplus stain preferably by tilting the
the slide into contact with a blotter.

8.1.2 Preparation from the fibre pad

which can be
stains are de-
hces, many of

epared either
h filtered fibre

nsion

fibre suspen-
concentration
dropper (6.5),
sion on to a
6.6), and dis-
ecting needle
the fibre slide
amp (6.3) and

bvant method
j air bubbles.
drain off the
long edge of

their identification difficult, methods depending on
the characteristics of the dyestuff may be used to
remove the colour. These methods include the ex-
traction, oxidation and reduction treatments with the
requisite reagents in normal laboratory use.

7.3 Multilayered samples

When the paper or board sample is expected to be
multilayered and two or more layers are to be ana-
lysed separately, proceed as follows. From the
sample, cut five pieces, about 5cm x 5 cm in size,
and immerse in hot water (about 70 °C) until the

Filter one-half of the dispersed fibre suspension (see
clause 7) on a sieve (6.4.1) or on a glass filter
(6.4.2). Place the filtered fibre pad in a small covered
dish (6.9) and keep it from drying during the analy-
sis. Transfer a small amount of the fibre pad to the
slide and remove excess water with blotting paper.
Apply the stain according to the prescribed method,
and distribute the fibres evenly with dissecting nee-
dles (6.8). Apply a cover glass (6.7) and remove ex-
cess solution with blotting paper, taking care to
avoid flocculation of the fibres. The best result is
obtained if the fibre slide is tilted and blotted
edgewise.
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8.2 Staining in a test tube

Take a specimen from the filtered fibre pad (see
8.1.2) and perform the staining in a test tube ac-
cording to the relevant method. After staining pre-
pare the fibre slide according to 8.1.1 or 8.1.2 using
water instead of stain.

More detailed instructions for staining and prep-
aration are given in the relevant staining methods.

If there is difficulty in counting each kind of fibre
during one pass, make repeated counts along the
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 fi-
bres as described above. The number of fibre
crossings counted should be not less than 600. This
may be achieved by counting on not less than two

9 Procedure

Because the dolours developed by certain stains are
unstable, the @nalysis should be carried out after the
slide has been prepared.

9.1 Qualitaf

Place the st4
stage of the

atically, trave
vertically, line
examined. Id
methods of

morphologica
the colours o
tests).

Examine at lg
are fibres tha
or more addit

Previous expsd
actions and

ive analysis

ined fibre slide on the mechanical
microscope (6.1). Slowly and system-
rse the slide, either horizontally or
by line, so that the entire fibre field is
entify the species of fibres and the
processing on the basis of the
characteristics (see annex B) and
btained by staining (see the staining

ast two slides. In cases where there
are difficult to identify, examine one
onal slides.

rience and knowledge of the stain te-
bf the structural details of the (most

common pap¢rmaking fibres are essential for the

identification?

9.2 Quantit[tive analysis

With the mec
that the centr
5 mm from th
slowly and sy
horizontally o
entire field is
kind in the lin

anical stage moveithe fibre slide so
e marking of theyeyepiece is 3 mm to
b top corner<ef~the cover glass. Then
stematicallyy traverse the slide, either
I vertically, line by line, so that the
examined. Count the fibres of each
ps.as, follows (see note 5):

slides.

NOTES

5 |If the colour difference between the different|kinds of
fibre is insufficient, counting should be done parfly or, in
some cases, entirely on the basis-of the morphological
characteristics.

6 If the parenchyma cells-are numerous, mentally count
them as fractions so that when four cells of the sgme kind
of fibre have been obiserved in the same line, they are
added together to_give a whole number.

10 Expression of results

10.1-Qualitative analysis

Combine the results obtained by micrpscopic
anaylsis (clause 9) and report the species [of fibre
and the methods of processing in accordanjce with
clause 11.

Report as one group fibres which are difficult to
distinguish from each other, as well as clogely re-
lated fibres which are present in minor quantities.

10.2 Quantitative analysis

The percentage by weight of each fibre conjponent

X, is given by the equation
1007,

P =k

Zfﬂ%—

i1

Using a multipfe counter (6.10), count and record
each fibre or broken fibre as it passes the centre
marking. If a fibre passes the centre more than
once, count it each time. If a fibre follows the centre
for some time, count it only 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,
record them as one. Ignore parenchyma and other
small cells if they are few as in softwood pulp (see
note 6). Count each fibre in a bundle separately.

where
f; is the weight factor;
m; is the total number of each kind of fibre
crossings;
k is the number of fibre components.

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

1) A catalogue listing the reference pulps available can be obtained from the TAPPI Library, Institute of Paper Science and

Technology, 575 4th Street, NW., Atlanta, GA, 30318, USA.
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Report percentages less than 2 as “traces”.

10.3 Precision

The ideal precision of a quantitative fibre count is
primarily a function of the number of fibres counted,
and can be calculated for the 895 % confidence limits
from the expression

p(1=p)
1,9 — _
pt1, Sﬂ

1SO 9184-1:1990(E)

should be specified in the relevant standard. Where
no precision data are available, not less than 600 fi-
bres should be counted to achieve a precision which
may approximate that given in table 1, under ideal

conditions.

11 Test report

The test report shall include the following particu-

lars:
where a) reference to this part of ISO 9184;
» is the fraction of one fibre type; b) all the indications necessarynfor complete identi-
fication of the sample;
N is the total number of fibres counted.
. . L c) in the case of a muliilayered prodyct, for exam-
The idgal confidence limits for counts where ple a board, clear(ndications necgssary for the
N =600jand N = 1200 are given in table 1. identification of the layers analysed separately;
Table 1 — Confidence limits d) the stainingiprocedure used;
Proportfon of given fibres Confidence limits (1) e) results-from the qualitative analysig, including
in| total furnish 95 %
% N = 600 N = 1200 —uspecies of fibre,
2 1,0 0.8 — pulping processes,
5 1.7 1,2
10 2,4 1.7 — bleaching;
20 3.2 2,3
gg 3(7) gg f) results of the quantitative analysis, in accord-
70 3:7 2:6 ance with 10.2, including
80 32 2.3 .
90 2.4 17 — the number of fibres of each typle counted,
95 1,7 1.2
98 1,0 0,8 — the weight factors used, and fhe source of
these factors,
Becausg the actual precision-of a quantitative fibre — if parenchyma cells were includpd;
furnish pnalysis depends onithe type of pulp, the
colour (lifferences obtajned; the accuracy of the g) estimate of precision, if available;
weight factors used, and,the judgement of the ana- ’ ,
lyst, no| generally valid confidence limits can be h) any unusual features observed in fhe course of
stipulatgd, but must’be developed for each staining the test:
method [and counting procedure used.
Where gtatistical data are available, the number of i) any operatiqns n'ot specified in | this part of
counts Hequired to attain a desired level of precision ISO 9184, which might have affected the results.
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Annex A
(informative)

Weight factors

The weight factor varies with the kind of fibre and with the type of pulping. Ideally, separate weight factors

should be determimed{foreachkmdoffibre presentirthefornishtnderexamiration—this—isrotpossiple, the

values given in] table A.1 will serve as a guide.

Table A.1 — Weight factors

Origin of fibres

Weightfactor

Cotton staple (fag) 1,0
Softwood chenjical pulps
bleached (mpst species) 0,9
unbleached (most species) 1,0
douglas fir, ipland variety 0,9
douglas fir, qoastal variety 1,4
southern yellow pine 1,4
larch 11
cedar 0,7
radiata pine 1,2
Softwood dissqglving grade pulps 0,85
Softwood semifchemical sulfite 14
Softwood mecfpanical pulps”
groundwood:[ 13
thermo-mechanical pulp 1,7
Softwood chenpi-mechanical pulp (many species) 2,0
Hardwood chefnical pulps
birch, aspen| poplar, beech 0,5
maple, willoy, hickory 0,4
“gums” : swpet gum, black tupelo, tulip poplar 0,8
eucalyptus, ¢ak 0,45
Hardwood senji-chemical pulps
birch 0,9
“gums” 1.3
Hardwood medhanical pulps! 0,9
Cotton linters 1,25
Bagasse pulp {or paper grades 0,75
Esparto, bleached pulp 0,50
Abaca and jut¢ pulps 0,55
Sisal pulp 0,60
Straw pulp for|board grades 0,60
Straw, bleachdad pulp 0,35
Bamboo pulp 0,55
Wool hair 3.1
Flax pulp 0.8
Flax shives 0,4

Synthetic fibre

S

(see annex B, ref. 11)

1) In particular, the weight factors for mechanical pulps depend on the analyst’s personal experience of counting fibre
fragments, and may thus also be influenced by the fineness of the pulp.
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