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INTERNATIONAL STANDARD

ISO 9184-4:1990(E)

Paper, board and pulps — Fibre furnish analysis —

Part #:
Graff| “C” staining test

1 Scope

This patnt of ISO 8184 specifies the preparation, use
and colgur reactions of Graff “C” stain in fibre fur-
nish analysis. It should be used in conjunction with
ISO 9184-1 and, if necessary, with other staining
tests defined in ISO 9184-2.

The fielff of application of Graff “C” stain is ‘very
large; it| allows the identification of almostcall the
commor papermaking fibres. However, thisNs based
upon very minute differences in the. shade and
strength| of the colours, and accordingly calls for a
great deal of training and experience. In practice,
the maip applications of the Graffy“C"” stain are as
follows:

a) Diffefentiation of chémical, semi-chemical and
mechanical pulps,

b) Diffefentiation of bleached kraft and sulfite in
softwood pulps. Generally, the colour difference
is suffficient for counting the fibres.

c) Diffekentiation—ofkrafti—and—sulfite—in—hardwood

2 Normative reference

The following standard contains prov|sions which,
through\seference in this text, constit%te provisions

of thisvpart of ISO 9184. At the time df publication,
the*edition indicated was valid. All standards are
subject to revision, and parties to agregments based
on this part of ISO 9184 are encouragpd to investi-
gate the possibility of applying the mopt recent edi-
tion of the standard indicated below.| Members of
IEC and ISO maintain registers of cyrrently valid
International Standards.

ISO 9184-1:1990, Paper, board and plips — Fibre
furnish analysis — Part 1: General method.

3 Principle

Fibres are stained with Graff “C” stain and exam-
ined under the microscope.

4 Reagents

T

pulps. The difference in colour is more obvious
in unbleached than in bleached pulps.

d) Differentiation of softwood and hardwood pulps
{except dissolving grade pulps). In kraft pulps,
the colour difference is sufficient; in sulfite pulps
it is somewhat weaker, although in most cases
sufficient for counting.

e) Differentiation of bleached straw and esparto
pulps in softwood pulps. The colour difference is
distinct.

CAUTION — Some of the components used in pre-
paring this stain are toxic. The stain should be pre-
pared and handled in keeping with safe laboratory
practice.

Use only reagents of recognized analytical grade
and distilled water or water of equivalent purity.

4.1 Aluminium chloride, solution (p = 1,16 g/ml at
20 °C).

Dissolve about 40g of aluminium chloride
hexahydrate (AICI;.6H,0) in 100 ml of water.
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4.2 Calcium chloride, solution (p = 1,37 g/ml at
20 °C).

Dissolve about 100 g of calcium chloride (CaCl,) in
150 ml of water.

4.3 Zinc chloride, solution (p = 1,82 g/ml at
20 °C).

Add about 100 g of dry zinc chloride (ZnCl,) to about
50 ml of warm water until an undissolved residue
remains. All
check that sgme zinc chloride crystallizes.

4.4 lodine, golution.

Mix 0,90 g of potassium iodide (KI) and 0,65 g of
jodine (l,). Afld 50 mi of water dropwise to the mix-
ture by means of a pipette, with constant stirring. If
some iodine| remains undissolved — probably be-
cause the wdter was added too rapidly — discard the
solution.

Store the sqlutions (4.1 to 4.4) in brown reagent
bottles. Soluflions (4.1), (4.2) and (4.3) are stable. The
jodine solutipn (4.4) should be prepared every 2 or
3 months.

4.5 Graff “Q” stain.

Mix
20 ml of dluminium chloride solution (4.1);
10 mi of dalcium chloride solution (4.2);
10 ml of Zinc chloride solution (4.3);

12,5 mi of iodine solution (4.4).

Pipette required volumes of solutions (4.1), (4.2) and
(4.3) into a measuring cylinder and mix. Add the re-
quired volume of stock solution (4.4), mix again and
place in the dark. After 12 h to 24 h, when any pre-
cipitate formed has settled, decant the clear solution
into a brown dropper bottle, and add a flake of
iodine. Keep the stain in the dark when not in use.
Make fresh stain about every 2 or 3 months.

Before using a fresh stain, check with a sample
containing bleached softwood kraft and sulfite pulp.

i inci ith those
given in table1, add some iodine (l,) @nd check
again. If the colours are not satisfactery 3
make a new mixture.

5 Procedure

5.1 Staining

Stain the fibres by-applying 2 or 3 dropp of the
Graff "C” stain {4.5) on the fibre slide prepared in
accordance with)ISO 9184-1.

5.2 Determination

Place ‘the stained fibre slide under the mig¢roscope
and examine using a magnification of x 40 fo x 120.
f[dentify and count the fibres in accordapce with
ISO 9184-1 on the basis of the colours devejoped by
the Graff “C” stain (see table 1).

6 Expression of results and test report

Express and report the results in accordapce with
ISO 9184-1.
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Table 1 — Colour chart for Graff “C” stain

ISO 9184-4:1990(E)

Type of pulp

Colour"

Softwood chemical pulp

Unbleached kraft
Bleached kraft
Dissolving grade sulfate
Unbleached sulfite
Bleached sulfite
Dissolving grade sulfite

Shades of yellow and brown
Light bluish-grey or grey
Brownish-purple

Shades of yellow?)

Light brownish?)

Light brownish or purple®

Hardwoéd chemical pulp

Unblepched kraft
Bleacled kraft
Dissoljving grade sulfate
Unblepched sulfite
Bleaclhed sulfite
Dissollving grade sulfite

Bluish-green — dark blue
Intense blue

Blue-purple
Yellowish-greyish

Light blue or bluish-grey
Light brownish

Softw¢od

Semi-ch£mical pulp

Unblepched hardwood
Bleached hardwood

Vivid yellow
Greenish (different shades)

Intense blue (like bleached hardwood sulfate)

Mechanical pulp

Vivid yellow4

St

Unblepched

raw aFJ esparto chemical pulp
Bleached

Greenishrblue (many-coloured)

Greysblue, violet-blue, intense blue (like bleaghed

hardwood sulfate)

Rag

(cottop, linen, hemp, ramie, etc.)

Wine or brown-red

)

senting
colours
oped by

2)
pL
3)
4)

hardwo

The|colours obtained by Graff “C" stain are of many shades and consequently, different analysts may lexpress dis-
opinions of them. Accordingly, the coloursiindicated in the colour chart are not necessarily analogpus to the

described in the literature. The analysis‘of some fibre furnishes cannot be made on the basis of cglour devel-
the stain. Some knowledge of fibre morphology is also required.

The|pitch content of ray cells is stained yellow by Graff “C” stain, which often is an indication of softwpod sulfite

ilp.

Diffgrent types of dissolving grade pulps are not always distinguishable from each other.

If the specimen is boiled jn 'sodium hydroxide solution during the pretreatment or before staining (see [ISO 9184-1),
bd and softwood mee¢hanical pulps are distinguishable from each other as follows:

softywood mechanigal\pulp: vivid yellow,

hardwood mechanical pulp: greenish.
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Annex A
(informative)
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