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ISO

Foreword

777:2001(E)

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
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Introduction

This International Standard corresponds to ISO 77811 and 1SO 779[2] in order to make it possible to perform the
final measurement of all three elements on the same solution.
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INTERNATIONAL STANDARD ISO 777:2001(E)

Paper, board and pulp — Determination of calcium

WARNING — The method specified in this International Standard involves the use of some hazardous
chemicals and of gases that can form explosive mixtures with air. Care must be taken to ensure that the
relevant precautions are observed.

174

1 Scope¢

This International Standard specifies the procedure for the determination of caleium by atoric absorption
spectrometiy or by plasma emission spectrometry.

It is applicable to all kinds of paper, board and pulp.
It specifies fa method to determine the acid-soluble part of the incineration residue, i.e. that part|of the ignition
residue obtained after incineration that is soluble in hydrochloric acid. If the‘residue is completely soluble, the result

obtained by the procedure specified in this International Standard is:taken as the total amount of |calcium in the
sample.

2 Normative references
The following normative documents contain provisions:which, through reference in this text, constitute provisions of
this International Standard. For dated references;~-subsequent amendments to, or revisions of,| any of these
publications| do not apply. However, parties toagreéements based on this International Standard are encouraged to
investigate the possibility of applying the most‘recent editions of the normative documents indicated below. For
undated references, the latest edition of the ‘normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid Intefhational Standards.

ISO 186, Pgper and board — Sanipling to determine average quality.

ISO 287, Pgper and board —Betermination of moisture content — Oven-drying method.
ISO 638, Pylps — Determination of dry matter content.

ISO 1762, Haper, board and pulps — Determination of residue (ash) on ignition at 525 °C.

ISO 7213, Rulps — Sampling for testing.

3 Term and definition
For the purposes of this International Standard, the following term and definition applies.

3.1

mass fraction of calcium

amount of the element calcium in the solution obtained after incineration of the specimen at 525 °C and treating the
residue with 6 mol/l hydrochloric acid as specified in this International Standard

© 1SO 2001 - All rights reserved 1
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4 Principle

A test portion is incinerated at 525 °C and the residue is treated with 6 mol/l hydrochloric acid. The test solution is
aspirated into an acetylene/dinitrogen monoxide or acetylene/air flame and the mass fraction of calcium is
determined by one of the following procedures:

measurement of the absorption of the 422,7 nm line emitted by a calcium hollow-cathode lamp; or

measurement of the absorption of the 422,7 nm line emitted by plasma emission spectrometry.

o
o AUl

5 Reagen

Use only chemicals of recognized analytical grade and only distilled or deionized water.

5.1 Hydrochloric acid, about 6 mol/l.

Dilute 500 ml ¢f hydrochloric acid (density 1,19 g/ml) in 500 ml of water.

5.2 Calcium stock solution, 500 mg/l of Ca.

Weigh 1,249 g
a1l 000 mlvo
10 ml), drop b
mix.

1 ml of this st
5.3 Calciun
Transfer 100 ny
1 ml of this std
Commercially

5.4 Lanthan

Moisten 59 g
(density 1,19 g

This solution i
It is normally n

5.5 Caesiur

+ 0,001 g of calcium carbonate, dried to constant mass at a-temperature not exceeding
umetric flask. Add 50 ml of water. Add a minimum volume_of hydrochloric acid (5.1) (af
drop, to effect the complete dissolution of the calciumc¢carbonate. Dilute with water to tf
ck solution contains 0,500 mg of Ca.
standard solution, 50 mg/l of Ca.
Nl of the stock solution (5.2) to a 1 000 mtvolumetric flask, dilute with water to the mark a
ndard solution contains 0,05 mg of Ca.
hvailable, certified standard solutions may be used.

um solution, 50 g/l of La.

of lanthanum oxide (LayO3) with water. Slowly and cautiously, add 250 ml of hydrd

200 °C, into
proximately
e mark and

nd mix.

chloric acid

/ml) to dissolye_ the lanthanum oxide. Dilute to the mark in a 1 000 ml volumetric flask andl mix.

b used to eliminate interference from phosphate when determining calcium in an air/acet
ot required when the dinitrogen oxide/acetylene flame is used.

h solution, 50 g/l of Cs.

ylene flame.

In a 1 000 ml volumetric flask, dissolve 63,5 g of ultra-pure caesium chloride (CsCl) in water and fill up to the mark

with water.

This solution is used to suppress ionization of calcium in the dinitrogen monoxide/acetylene flame. It is normally not

required when

NOTE
determined in th

an air-acetylene flame is used.

e same solution.

Caesium chloride may be replaced by the corresponding amount of potassium chloride, unless potassium is to be

5.6 Acetylene gas and/or dinitrogen monoxide gas, of a grade suitable for atomic absorption spectrometry.
WARNING — Acetylene gas forms explosive mixtures with air.
2 © I1SO 2001 — Al rights reserved
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5.7

ISO

6 Apparatus and equipment

Ordinary laboratory equipment. Clean all equipment in 0,1 mol/l hydrochloric acid.

6.1 Filter

6.2

paper, ash free, particle retention 20 um to 25 um.

Dishes, of platinum or quartz.

NOTE A

6.4 Indud

7 Samp
If the analyd
with ISO 18
sample, an
sample recq
Avoid cut eq

Prepare a t
sufficient fo

8 Proce

8.1 Incin
Carry out th

Air-dry the 3

multi-element lamp may be used.

tively coupled plasma spectrometer.

ling and preparation of sample

is is being made to evaluate a lot of paper, board or pulp, the.sample shall be selected
b or ISO 7213, as relevant. If the analysis is made on another type of sample, report thg
i, if possible, the sampling procedure. Select the specimens so that they are repres
bived. A sufficient amount of sample shall be collected to allow for at least duplicate g
ges, punched holes and other parts where metallic:éontamination may have occurred.

bst specimen by tearing at least 30 g of small.pieces from various parts of the sample.
the duplicate determinations mentioned in clause 8.

dure

eration and dissolution-ofithe residue

E procedure in duplicate:

pecimen in the laberatory atmosphere until it reaches moisture equilibrium.

Determine the moisture.content on a separate air-dried portion as specified in ISO 287 or 1SO 63

Weigh this [

Carry out as

ortion at¢he same time as the test portion used for incineration.

hing of the test portion as described in ISO 1762. A portion of 2 g to 5 g is usually sufficig

777:2001(E)

Appropriate gas for the plasma spectrometer (6.4). Argon is usually recommended as a carrier gas.

ylene and with

in accordance
source of the
entative of the
eterminations.

Ihis amount is

B, as relevant.

nt.

Carry out tf

€ dissotution of the ash under a fume nood. To avoid Splattering, careruny TMOIStEn the

sh with water

and add 5 ml of hydrochloric acid (5.1) to the dish. Evaporate to dryness on a boiling-water bath or equivalent

device. Rep

eat this procedure twice.

For samples with a high carbonate content, more than 10 ml of acid (2 x 5 ml) may be needed.

Add 2,5 ml of the hydrochloric acid (5.1) to the dry residue. If necessary, heat the dish covered by a watch glass for
a few minutes.

Using the filter paper (6.1), filter the contents of the dish into a 25 ml volumetric flask. To ensure that the transfer is
complete, add another portion of 2,5 ml of acid to the dish and heat again. Filter this last portion of acid into the
main portion in the volumetric flask with the aid of some water. Fill up to the mark and mix. This is the test solution.

© ISO 2001 - All rights reserved
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8.2 Blank

Run a blank with the same quantity of each of the chemicals as those added to the incineration residue but without

any residue.

9 Prepara

tion of calibration solutions

It is important that the acid concentration is the same in the calibration solutions as in the test solution since the
acid concentration influences the signal.

From the calcju

solution, for t
contains no ag

NOTE Not

10 Determi

If a dinitrogen
the solution is
lanthanum cor

Carry out the
and the blank

e construction of the calibration graph. (The zero solution is similar to the calibration™s
ded calcium. Do not confuse it with the blank.)

ore than two calibration solutions are needed for plasma emission spectrometry.

nation

monoxide/acetylene flame is used, add caesium solution (5.5) §e that the caesium con
1 g/l to prevent ionization. If an air/acetylene flame is used, add’ lanthanum solution (5.4
centration is 5 g/l.

Epectrometric measurement of the calibration solutions, including the zero solution, the
Solution. Operate the instrument as instructed by thé{manufacturer.

If any value obtained exceeds the range covered by the calibration solutions, the measurement shall

with a more di
Most instrume
system, cons

concentration
calibration gra|

11 Calcula
Calculate the 1

f
WDca =]

where

ute test solution. Add acid, caesium solution or lanthanum solution as required.
hts have a system for automatic evaluation of results. If the instrument has no automati
ruct the calibration graph by plotting the absorbance, corrected for the blank,

pf calcium in milligrams per litre. Then read the calcium concentration in the test solut
Dh.

fion

hass fraction of-calcium from the expression

1Pca -V

m

n one zero

blutions, but

entration of
so that the

est solution

be repeated

C evaluation
against the
on from the

@ca

Pca

is the mass fraction of calcium in the sample, in milligrams per kilogram;

blank, in milligrams per litre;

is the volume, in millilitres, of the original test solution (standard volume = 25 ml);
is the mass of sample taken, oven-dry basis, in grams;

is the dilution factor; f = 1, unless the original test solution has been diluted.

Calculate the mean with two significant figures.

© ISO 2001 - All
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12 Precision

12.1 General

A study?) gave the following results.

12.2 Repeatability

777:2001(E)

A sample of uncoated paperboard was analysed in one laboratory nine times. The mean found was 730 mg/kg,
and the coefficient of variation (CV) was 10 %.

NOTE A
repeatability.

12.3 Repr

Four sampl
coefficient @

13 Testr|

The test rep

5 the above study comprises only one sample and one laboratory, the result is only a rough €

pducibility

s were analysed in eight laboratories. The results in Table 1 were obtained for the
f variation (CV).

Table 1
Mean, CcVv
Sample type

mg/kg %
Bleached pulp 160 6
Coated paperboard 10 500 5
Uncoated paperboard 640 9
Copy paper 86 400 11

eport

ort shall include the followingtinformation:
Ce to this International Standard,;

d place of testing;

te identification-of the sample tested;

Ilt, expressed as indicated in clause 11;

barture from the procedure described in this International Standard or any other circun

stimation of the

mean and the

stances which

a) referen
b) date an
c) comple
d) theres
e) any de

may ha

a-affactad tha racuilt
e—aHtecteatHet+eStt:

1) Study made by SCAN-test in 1996.
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