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INTERNATIONAL STANDARD

ISO 6587-1980 (E)

Paper, board and pulps — Determination of conductivity

of aqueous extracts

1 Scape

This Intprnational Standard specifies a method for the
determinption of the conductivity of an aqueous extract of
paper, board or pulps.

2 Field of application

This method is applicable to the agueous extract made of all
kinds of [paper, board and pulps, except for papers used for
electrical| purposes. For high purity papers used for electrical
purposed, the method used should be that given in IEC
Publicatipn 554.2.

3 References

ISO 186,|Paper and board — Sampling for testing.

ISO 287,| Paper and board — Determination of -moisture
content 1+ QOven-drying method.

ISO 638, |Pulps — Determination of dry matter content.
IEC Publ éation 554.2, Specification for-cellulosic papers for

electrical|purposes — Part 2 : Methods-of test.

4 Principle

Extractiop of a sample. of 2 g for 1 h with 100 ml of boiling
distilled Wyater. Measturément of the conductivity of the extract
at 25 °Q by means”of a conductivity meter or resistance
bridge, uing alternating current,

5,22 0,001 mol/| solution

2 When itis not possible to obtain waterof the specified purity, water
with a higher conductivity may be used, but the conductivity of the
water used should be stated in the tést report.

5.2 Potassium chloride, standard solufions.
Use potassium chloride’ (KCl) of recognized analytical reagent

grade, powdered;~or fine crystals. Dry for R h at 105 + 2 °C
and immediatély prepare two solutions :

5.2.1 0.01 mol/l solution
Dissolve 0,745 6 g of the potassium chloride in water having a

conductivity not greater than. 0,1 mS/m, and dilute to
1000 mi.

Dilute 100 ml of the 0,01 moi/! solution {5.2.1) to 1 000 mi.

Store the solutions in waxed glass bottles with ground glass
stoppers. The conductivity values of the [two solutions are
given in the table.

Table — Conductivity of potassium chloride standard

solutions
Concentration Temperature Conductivity
mol/| °C S/m
0,01 18 0,122 05
20 0,127 80
25 0,140 88
0,001 25 0,014 693

5 Reagents

5.1 Distilled or deionized water.

Distilied or deionized water shall be used throughout the test.
The conductivity of the water shall not exceed 0,1 mS/m after
boiling and cooling as specified in 8.2. {See note 2.)

NOTES

1 Usually both distillation and deionization are required. Unless great
care is exercised when distilling, and with the materials employed in the
condenser and subsequent surfaces with which the condensed vapour
may come in contact, the distillate may not reach the required level of
conductivity,

6 Apparatus

Ordinary laboratory apparatus and

6.1. Flasks of chemically resistant glass, with ground
glass joints, stoppers and efficient water-cooled reflux con-

densers made of the same quality of glass. All glassware shall
be carefully rinsed with boiling distilled water (5.1).

6.2 Electrical heater, adjustable at least to 200 W.
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6.3 Conductivity meter or resistance  bridge, with
measuring cells provided with black platinum electrodes of area
approximately 1 cm2, and capable of indicating the conduc-
tance of an aqueous extract with an error of less than + 5 % in
the frequency range of 50 to 3 000 Hz.

6.4 Constant-temperature bath, capable of maintaining a

temperature of

25 + 0,5°C.

7 Sampling and preparation of the sample

Pkci is the conductivity, in siemens per metre of the
potassium chloride standard solution {see the table in 5.2).

NOTE — The conductance G is equal to 1/R, where R is the
resistance.

8.2 Preparation of aqueous extract

Weigh, to the nearest 0,002 g, exactly 2 g (oven-dry basis} of
the sample (7.2) into a flask of suitable size (6.1). With a
pipette, measure exactly 100 mi of water (5.1) into a separate
flask (6.1). Attach the reflux condenser (6.1} and heat the water
almost boil-

7.1 Sampli

<]

Sampling of paper and board shall be carried out in accordance

with 1SO 186.

Sampling of pulp shall be as representative as possible.

7.2 Preparation of sample

Cut or tear

the sample into pieces approximately

5 mm x 5 mmiin size from portions that have notbeen touched

by bare hands.
be touched at
gloves shall be
pieces prepared
covered contair]

Mix the pieces thoroughly. The sample shalil not
any time with bare hands. Clean protective
vorn at all times to protect the sample and the
from it. Store the prepared samples in clean
ers.

7.3 Determlnation of dry matter content

Determine the
for paper and b

8 Procedu

ry matter content in accordance with |SO 287
pard and SO 638 for pulp.

e

8.1 Determlnation of cell constant

Wash the mea
(5.1), and then
dard solution

nearest to that

uring cell {see 6.3) several ‘times with water
ht least twice with the potassium chloride stan-
5.2.1 or 5.2.2) the conductivity of which is
of the extract being-measured.

Measure the co

ductance or resistance of the cell, by means of

the conductivity meter or resistance bridge (6.3), with a fresh

portion of the

me potassium chloride standard solution,

Calculate the cdll constant using the formula

ing water to the flask containing the sample, then replace the
reflux condenser and boil gentiy for 1 h oncthe)electric heater
(6.2). Cool rapidly, with the condenser still“fitted, to about
25 °C. Let the fibres settle and then decant-the extract. Prepare
the extract in duplicate.

Using the constant-temperature bath (6.4), |adjust the
temperature of the extract to-25 + 0,5 °C, and njaintain that
temperature throughout the'test. -

8.3 Determination of conductivity

Rinse the measuring cell {see 6.3) carefully severgl times with
water, and.ithen twice more with the extract. Measpre the con-
ductance-or resistance with fresh port|ons of the extract until a
constant value is obtained.
Repeat the determination with the duplicate extragt.
Carry out a blank test, following exactly the same grocedure as
for the determination, but omitting the sample.

9 Calculation and expression of resylts

9.1 If the meter gives conductance

The conductivity y of the extract is given, in millitiemens per
metre, by the formula

= 1000 x J(G, — G,)
where

J is the cell constant, determinéd as specified in 8.1;

G, is the conductance, in siemens, of the extrlact;

kel
I= Gyel

or
J = Rxerrvk
where

Gkel is the

Cl

conductance, in siemens, of the potass;um

chloride standard solutlon

Ry is the

resistance, in ohms, of the potasslum chloride

standard solution;

G, is the conductance, in siemens, of the blank test,

9.2 If the meter gives resistance

The conductivity y of the extract is given, in millisiemens per
metre, by the formula

11
=1000 x J| =— - —
’ x,<Rx‘ RO)

where

J is the cell constant, determined as specified in 8.1;
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R, is the resistance, in ohms, of the extract; a) all the information necessary for complete identificaﬂo:nj
. of the sample;
R, is the resistance, in ohms, of the blank test.

b) reference to this International Standard;

9.3 Expression of results
c) the results, expressed in millisiemens per metre;

Report the conductivity of the extract in millisiemens as the

mean of two determinations to two significant figures. The in- d} the conductivity of the water.used, where this is greater

dividual results should not differ by more than 10 %; if they do, than 0,1 mS/m;

repeat the determination on two additional extracts and report

the mean and the range of all measurements. e) any unusual features observed in the course of the test;
fI_any operations not specitied in this| International Stan-

10 TJst report dard or in the Internationat Standards tlwhich reference is
made, or regarded as optional, Wwhich might have affected

The test|report shall include the following particulars : the results.
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