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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tagk of technical committees is to prepare International Standards. Draft International Starnjdards
adopted by the technical committees are circulated to the member bodies for votings Publication gs an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 1248 wap prepared by Technical Committee ISO/TC 35, Paints and varnishes, Subcommittee [SC 2,
Pigments and extenders.

This second gdition cancels and replaces the first edition (ISO 1248:1974), which has been technically re¢vised.
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Iron oxide pigments — Specifications and methods of test
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ISO 3B5-1, Laboratory glassware — Burettes — Part 1: General requirements

ISO 648, Laboratory glassware~~.One-mark pipettes

ISO 787-1, General methods-of test for pigments and extenders — Part 1: Comparison of colour
ISO 787-2, General methods of test for pigments and extenders — Part 2: Determination of ma
105 °C

ISO 7B7-3, General methods of test for pigments and extenders — Part 3: Determination of ma
water{— Hobextraction method

1ISO7 27-41 General methods of test for. pigmnnfe and extenders — Part 4: Determination of -acid.
of the aqueous extract

ISO 787-5, General methods of test for pigments and extenders — Part 5: Determination of oil absorption

value

ISO 787-7, General methods of test for pigments and extenders — Part 7: Determination of residue on sieve —
Water method — Manual procedure

1)

The Colour Index is published by The Society of Dyers and Colourists, PO Box 244, Perkin House, 82 Grattan Road,

Bradford, West Yorkshire BD1 2JB, United Kingdom; and the American Association of Textile Chemists and Colorists,
National Headquarters, Box 12215, Research Triangle Park, N.C. 27709, USA.
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ISO 787-9, General methods of test for pigments and extenders — Part 9: Determination of pH value of an
aqueous suspension

ISO 787-13, General methods of test for pigments and extenders — Part 13: Determination of water-soluble
sulfates, chlorides and nitrates

ISO 787-16, General methods of test for pigments and extenders — Part 16: Determination of relative tinting
strength (or equivalent colouring value) and colour on reduction of coloured pigments — Visual comparison

method

ISO 1042, Laboratory glassware — One-mark volumetric flasks
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pigments covered by this International Standard consist mainly of iron-oxides and hydratg

Colours are usually red, yellow, brown or black.
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Depending on their colour, iron oxide pigments are divided into four groups:

reds;

yellows;
browns;

blacks.
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Depending on their minimum iron content, expressed as iron(lll) oxide, iron oxide pigments are divided into

the categories shown in Table 1.

Table 1 — Categories of iron oxide pigments

Minimum iron content,
Group Category expressed as Fe,0; Colour Index No.
% (by mass)
Figmentred 1ul
Red A 95 77491
B 70 Pigment red_ 102
c %0 77491
D 10
Pigment'yellow 42
Yellow A 83 77492
B 70 Pigment yellow 43
c %0 77492
D 10
Pigment brown 6
Brown A 87 77491, 77492 or 7749
B 70 Pigment brown 7
C 30 77491, 77492 and/or 77499
A 95 Pigment black 11
Black B 70 77499
4.2.3 | Types
DepeIding on their content of water-soluble matter and their total content of water-soluble thlorides and
sulfates, iron oxide pigments are divided into the types shown in Table 2.
Table 2 — Types of iron oxide pigments
Type I2 Type Il Type lll
Characteristic Red and Red and Yellow and All biaments Method of test
brown only brown only black only Pig
Mattef soluble~in water
(detefmined after drying at <03 >0,3and <1 <1 >1and <5 190 787-3
105 °C),-% (by mass)
Sum of water-soluble
chlorides and sulfates, <01 1SO 787-13

expressed as the ions CI™
and SO4*, % (by mass)

@  Type | pigments are used in making anticorrosive paints.

4.2.4 Grades

Depending on their residue on sieve, iron oxide pigments are divided into the grades shown in Table 3.

© I1SO 2006 — All rights reserved
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Table 3 — Grades of iron oxide pigments

Characteristic

Grade 1 Grade 2

Grade 3

Red, yellow, brown and black

Method of test

Residue on sieve
< 0,01 >0,01and <0,1
(45 um), % (by mass) < and <

>0,1and <1

ISO 787-7

4.2.5 Classes
Depending orttreirorigim, rormroxide pignents are dividedinto four tlasses:
— class a manufactured pigments without extenders;
— classb natural pigments without extenders;
— classc mixtures of natural and manufactured pigments without extenders;
— classd mixtures of pigments with extenders.
For classes a| b and c, the permitted maximum content of calcium (as CaQ){syshown in Table 4.
5 Designation
The designatipn of an iron oxide pigment shall include the following.
a) Anindicgtion of the colour group to which it belongs, to which may be added a more precise indication of
the actual colour (preferably by means of colorimetric' data).
The folloying additional items may be includedin this part of the designation:
— the ]common name in some countries, especially for natural pigments [ochre, umber, (terra di) Sienna,
etc.
— an indication of the treatment it has undergone (e.g. burnt, washed).
b) A reference to this International Standard, i.e. ISO 1248.
c) The category of the.iron oxide pigment.
d) Its type.
e) lIts grade
f) lts class.
EXAMPLES
Red iron oxide ISO 1248-A-1-2-a
Yellow iron oxide (washed ochre) ISO 1248-D-II-3-b.
4

© I1SO 2006 — All rights reserved
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6 Required characteristics and associated tolerances

6.1 For iron oxide pigments complying with this International Standard, the essential requirements are
specified in Table 4 and the conditional requirements are listed in Table 5. The conditional requirements shall
be specified by agreement between the interested parties.

6.2 The agreed reference pigment referred to in Table 5 shall comply with the requirements of Table 4.

7 Sampling

Take &representative sample of the product 1o be tested, as described in ISO 15528.

© I1SO 2006 — All rights reserved 5
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Table 5 — Conditional requirements for all groups and categories

Characteristic Requirement Method of test
Shall not differ by more than 1 pH scale unit
pH value of the aqueous suspension from that of the agreed reference pigment (see [ISO 787-9
6.2)
Oil absorption value Shall not differ by more than 15 % from that of ISO 787-5
P the agreed reference pigment (see 6.2)
Class a See Table 4 See Clause 10
Total calcium expressed as c
calcium-oxide. % (hy m:\:e) max lasses b and ¢
Class d To be agreed between the interested parties
Equal to that of the agreed reference pigment
Colour (see 6.2) within a tolerance agreed betweern|ISO 187-1
the interested parties
Relatiye tinting strength ISO 187-16

8 Determination of total iron, expressed as iron(lll) oxide (Fe,03)

For the determination of the total iron content, two methods are.provided. Method A (8.1) shall be used as the
reference method in cases of dispute.

It is rgcommended that mercury be removed from the waste solutions before discharge to effliient drains. A
suggested procedure is given in Annex A.

8.1 |Method A

8.1.1 | Principle

A test|portion of the dried sample_is-dissolved in hydrochloric acid. The iron(lll) is then reduced fo iron(ll) with
tin(ll) chloride solution, and the-excess reducing agent is oxidized with mercury(ll) chloride solytion, followed
by titqation of the iron(ll) with-potassium dichromate solution, using sodium diphenylamine| sulfonate as
indicator.

8.1.2 | Reagents

During the analysis, use only reagents of recognized analytical grade and only water of at least grade 3 purity
as defined inJdSO 3696.

WARNING'— Use the reagents in accordance with the appropriate health and safety regulations.

8.1.2.1 Hydrochloric acid, concentrated, approximately 37 % (by mass), p ~ 1,19 g/ml.
8.1.2.2 Hydrochloric acid, diluted 1 + 50.

Add 1 part by volume of concentrated hydrochloric acid (8.1.2.1) to 50 parts by volume of water.
8.1.2.3 Hydrofluoric acid, concentrated, approximately 40 % (by mass), p ~ 1,13 g/ml.
8.1.24 Sulfuric acid, diluted 1 + 1.

Add carefully 1 part by volume of concentrated sulfuric acid [approximately 96 % (by mass), p ~ 1,84 g/ml] to
1 part by volume of water.

© 1SO 2006 — Al rights reserved 7


https://standardsiso.com/api/?name=00f855434a1d909471fe9f4d9e1cb24f

ISO 1248:2006(E)

8.1.25 Mixture of sulfuric and ortho-phosphoric acids

Carefully mix 310 ml of concentrated sulfuric acid [approximately 96 % (by mass), p = 1,84 g/ml] with 250 ml
of concentrated orthophosphoric acid (H3PO,) [approximately 85 % (by mass), p~ 1,70 g/ml]. Add the
resultant mixture slowly to about 400 ml of water and then dilute with water to 1 litre.

8.1.2.6 Mercury(ll) chloride, saturated solution (60 g/l to 100 g/l).

8.1.2.7 Tin(ll) chloride, 100 g/l solution.

Dissolve 50 g of SnCl,-2H,0 in 300 ml of concentrated hydrochloric acid (8.1.2.1) and dilute with water to
500 ml.

Keep the solution clear by storing it in an hermetically closed flask containing a small metallic tin.
8.1.2.8 Fotassium dichromate, standard volumetric solution, ¢(1/6 K,Cr,O;) = 0,1 mol/h

8.1.2.8.1 RAreparation

Dissolve 4,903 g of K,Cr,O, previously dried at 150 °C for 60 min, in water and dilute to the mark in a
1 000 ml oneqmark volumetric flask.

8.1.2.8.2 Standardization

Standardize the solution by using a standard Fe,O; sample and the determination described in 8.1.4.
8.1.2.9 Sodium diphenylamine sulfonate indicator

Dissolve 0,2 g of sodium diphenylamine sulfonate in 100 mi.6fwater.

8.1.210  PHotassium pyrosulfate, K,S,0; (fine powder).

8.1.3 Apparatus

Use ordinary [aboratory apparatus and burettes, pipettes and one-mark volumetric flasks complying w(th the
requirements |of ISO 385-1, ISO 648 o 1SO 1042, respectively.

8.1.4 Procedure

8.1.41 Areliminary treatment of the test portion
8.4.1.1.1  (arry out.the determination in duplicate.
8.1.4.1.2 Tlake\a'suitable quantity of the sample (see Clause 7) and dry it at 105 °C for 1 h. Weigh, |to the

nearest 0,1 mg;7a test portion of the dried sample containing approximately 0,3 g of iron (see Table 1), ile. 0,3
g to 1,0 g of the sample depending on the expected iron content.

8.1.4.1.3 If the sample is known, or suspected, to contain carbon or organic matter (see Note in 11.3),
place the test portion in a 400 ml quartz beaker and ignite at 750 °C for 1 h, and allow to cool. Alternatively,
place the test portion in a porcelain crucible, ignite at 750 °C for 1 h, allow to cool, and transfer to a 400 ml
beaker.

8.1.4.1.4 Place the test portion in a 400 ml beaker and add 25 ml of hydrochloric acid (8.1.2.1). Cover the
beaker with a watchglass and heat at 80 °C to 90 °C to dissolve the pigment. If an insoluble residue remains,
add 50 ml of water, stir, and filter off the residue using a paper filter. Wash the filter with warm hydrochloric
acid (8.1.2.2), until the yellow colour of iron(lll) is no longer observed. Then wash once or twice with warm
water. Place the filter and the residue in a platinum crucible, dry, char the paper and finally ignite at 750 °C to
800 °C. Allow the crucible to cool. Moisten the residue in the crucible with dilute sulfuric acid (8.1.2.4), add
about 5 ml of hydrofluoric acid (8.1.2.3), and heat gently to remove silica and sulfuric acid.

8 © 1SO 2006 — Al rights reserved
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8.1.4.1.5 Add to the cool crucible 2 g of potassium pyrosulfate (8.1.2.10), then heat gently at first and then
more strongly, minimizing any tendency for the flux to creep, until a clear melt is obtained. Allow the melt to
cool, place the platinum crucible in a 250 ml beaker, add about 50 ml of warm water and about 5 ml of
hydrochloric acid (8.1.2.1), and heat gently to dissolve the melt. Remove and rinse the platinum crucible with
water, collecting the rinsing fluids in the dissolved melt. Transfer the resulting solution to the original beaker.

8.1.4.2 Determination

Heat the combined filtrate until gently boiling. Avoid intense and prolonged boiling. Add, while stirring, the
tin(ll) chloride solution (8.1.2.7) drop by drop, until the last drop makes the solution colourless or free from
yellow colour, then add one or two drops in excess. Dilute the solution to about 300 ml with cold water. Cool
the solution in a water bath and then. whilst stirring vigorously, rapidly add 15 ml of mercury(ll) chloride
solutign (8.1.2.6) to form a slight white precipitate which appears after 15 s to 20 s. One minute after adding
the mercury(ll) chloride, add 50 ml of sulfuric/phosphoric acid mixture (8.1.2.5) and 3.\drops of sodium
diphenylamine sulfonate indicator (8.1.2.9). Immediately begin to titrate slowly with potassiupn dichromate
solution (8.1.2.8) to an endpoint when the dark green colour changes to violet, (Record the volume of
potasgium dichromate solution used (7).

8.1.5 | Expression of results
8.1.5.1  Calculation

Calculate the iron oxide content of the pigment, w, expressed as a péfcentage by mass, using the equation

|- 71x79.846 x 0.1 x 1071
m1

x100 % (1)

_ V4% 0,798 46><t0/
- (0]

if. w 2)
m4
wherg
my is the mass, in grams, of the test portion;
14" is the ‘'velume, in millilitres, of potassium dichromate solution (8.1.2.8) used in the

determination;

7P,846 x 0,1 x 10~3-\is the factor for the conversion of millilitres of potassium dichromate solution
(8.1.2.8) to grams of Fe,04;

t is the titre of the potassium dichromate solution, as determined in 8.1(2.8.2.

If the fwo determinations differ by more than 0,3 % (by mass), repeat the procedure.

Calculate‘the mean of two valid determinations and report the result to the nearest 0 1 % (hy ma ;s).

8.1.5.2 Precision

No precision data are currently available.
8.2 Method B

8.2.1 Principle

A test portion of the dried sample is dissolved in hydrochloric acid. The iron(lll) is then reduced to iron(ll) with
titanium(lll) chloride solution under an inert atmosphere, followed by titration of the iron(ll) with potassium
dichromate solution, using potentiometric indication of the endpoint.

© 1SO 2006 — Al rights reserved 9
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8.2.2 Reagents

During the analysis, use only reagents of recognized analytical grade and only water of at least grade 3 purity
as defined in ISO 3696.

WARNING — Use the reagents in accordance with the appropriate health and safety regulations.

8.2.21

8.2.2.2

Hydrochloric acid, concentrated, approximately 37 % (by mass), p ~ 1,19 g/ml.

Hydrochloric acid, diluted 1 + 50.

Add 1 part by
8.2.2.3 H
8.224

Add carefully
1 part by volu

8.2.2.5 Tl
Dissolve the 3
the desired g
remove any o
8.2.2.6 P
8.2.2.6.1 P

Dissolve 12,7
1 000 ml one-

8.2.2.6.2

Standardize t

8.2.2.7 P

8.2.3 Appal

Use ordinary|
requirements

volume of concentrated hydrochloric acid (8.2.2.1) to 50 parts by volume of water.

ydrofluoric acid, concentrated, approximately 40 % (by volume), p ~ 1,13 g/ml.

Sulfuric acid, diluted 1 + 1.

1 part by volume of concentrated sulfuric acid [approximately 96 % (by molume), p ~ 1,84 g
me of water.

itanium(lll) chloride (TiCl3), 15 % (by mass) solution.

olid TiCl; in concentrated hydrochloric acid while blanketing‘the solution with nitrogen. Di
oncentration with distilled water which has been boiled“under a nitrogen atmosphere t
Xygen; store under an inert atmosphere, e.g. nitrogen.

otassium dichromate, standard volumetric solution, c(1/6 K,Cr,O7) = 0,25 mol/l.

reparation

58 g of K,Cr,O, previously dried at~150 °C for 60 min, in water and dilute to the mar
mark volumetric flask.

Standardization

ne solution by using a standard Fe,O; sample and the determination described in 8.2.4.

otassium pyrosulfate, K,S,0; (fine powder).

atus

of 1ISO’648 and 1ISO 1042, respectively, together with the following:

ml] to

ute to
b fully

K in a

laboratory apparatus, and pipettes and one-mark volumetric flasks complying with the

8.2.3.1

8.2.3.2

8.2.3.3

Automatic titrator

Platinum electrode

Silver/silver chloride electrode

8.2.4 Procedure

8.24.1

Carry out the

10

Preliminary treatment of the test portion

determination in duplicate.

© 1SO 2006 — All rights reserved
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Take a suitable quantity of the sample (Clause 7) and dry it at 105 °C for 1 h. Weigh, to the nearest 0,1 mg, a
test portion of the dried sample containing approximately 0,3 g of iron (see Table 1); i.e. 0,3 g to 1,0 g of the
sample depending on the expected iron content.

Place the test portion in a 400 ml beaker (see 8.1.4.1.3) and add 25 ml of hydrochloric acid (8.2.2.1). Cover
the beaker with a watchglass and heat at 80 °C to 90 °C to dissolve the pigment. If an insoluble residue
remains, add 50 ml of water, stir, and filter off the residue using a paper filter. Wash the filter with warm
hydrochloric acid (8.2.2.2), until the yellow colour of iron(lll) is no longer observed. Then wash once or twice
with warm water. Place the filter and the residue in a platinum crucible, dry, char the paper and finally ignite at
750 °C to 800 °C. Allow the crucible to cool. Moisten the residue in the crucible with dilute sulfuric acid
(8.2.2.4), add about 5 ml of hydrofluoric acid (8.2.2.3), and heat gently to remove silica and sulfuric acid.

Add

minimjizing any tendency for the flux to creep, until a clear melt is obtained. Allow the meltito G
platin
(8.2.
the rirfsing fluids in the dissolved melt. Transfer the resulting solution to the original beaker.

8.24.2 Determination

Dilute|the combined filtrate to about 300 ml with water, add 25 ml of ,hydrochloric acid (8.2.2.1
to 90 °C. Add, while stirring and blanketing with an inert_gas (e.g. nitrogen), titanium(lIl) chloride
solution (8.2.2.5) drop by drop, until the last drop makes the solgtion colourless or free from
Then pdd 1 to 2 drops in excess. The potential between the two:electrodes is now below 300 m\|.

80 °C

Titratg the solution with potassium dichromate solution (8:2.2.6) in two stages. The volume
dichrgmate solution required to reach a potential of 300 mV (V,) corresponds to the oxidat
titaniu

V3).

8.2.5| Expression of results

8.2.5.1 Calculation

Calculate the iron oxide content, w,\expressed as a percentage by mass, using the equation

where

19 of potassium pyrosulfate (8.2.2.7) to the cool crucible. Heat gently at first and thefi

m crucible in a 250 ml beaker, add about 50 ml of warm water and about 5 m! of hyd
2|1), and heat gently to dissolve the melt. Remove and rinse the platinum crucipte)with wa

(V3—V2)x79,846-% 0,25 x 107> x¢
A=

nore strongly,
ool, place the
rochloric acid
ter, collecting

) and heat to

yellow colour.

of potassium
on of excess

M(l11). Continue the titration until there is a potential jump at 750 mV to 800 mV (total volume required is

x100 % 3)
ma
Vg =¥3)x1,996 2x ¢
. w=aba)x Lo, (4)
ma
my is the mass, in grams, of the test portion;
Vs is the volume, in millilitres, of potassium dichromate solution (8.2.2.6) required to
reach a potential of 300 mV,
V3 is the total volume, in millilitres, of potassium dichromate solution (8.2.2.6) used in

the determination;

79,846 x 0,25 x 103 is the factor for the conversion of millilitres of potassium dichromate solution

(8.2.2.6) to grams of Fe,04;

t is the titre of the potassium dichromate solution as determined in 8.2.2.6.2.

© 1SO 2006 — All rights reserved
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8.2.5.2 Precision

No precision data are currently available.

9 Test for presence of lead chromate

9.1 Reagents

During the test, use only reagents of recognized analytical grade and only water of at least grade 3 purity as

defined in IS
WARNING —
9.1.1 Nitrig

Add 1 part by

volume of walter.

9.1.2 Potagsium iodide, 100 g/l solution.

9.2 Procedure

Weigh appro
vigorously. Fi

The appearar

10 Determination of total calcium

3696.
Use the reagents in accordance with the appropriate health and safety regulations.
acid, diluted 1 + 5.

volume of concentrated nitric acid [approximately 70 % (by mass), p ~ (1,42 g/ml] to 5 parts by

imately 1 g of the dried sample into a 250 ml beaker; add 100 ml of nitric acid (9.1.1) and stir
ter, then add to the filtrate a few millilitres of potassium iodide solution (9.1.2).

ce of yellow crystals indicates the presence of (éad.

For the determination of total calcium, two methods are provided. The flame atomic absorption spectrometric

(AAS) methog

10.1 Flame

10.1.1 Principle

(10.1) shall be used as the reference method in cases of dispute.

atomic absorption;spectrometric (AAS) method

A test portiop of the dried sample is dissolved in hydrochloric acid. Any silica present is volatilized by

hydrofluoric 3
absorbency o
is measured.

cid. The\ test solution is then aspirated into an acetylene/dinitrogen oxide flame, and the
f the 422,7 nm spectral line emitted by a calcium hollow-cathode lamp or calcium discharge lamp

10.1.2 Reagents and materials

During the an

alysis, use only reagents of recognized analytical grade and only water of at least grade 3 purity

as defined in ISO 3696.

WARNING — Use the reagents in accordance with the appropriate health and safety regulations.

10.1.2.1 Hydrochloric acid, concentrated, approximately 37 % (by mass), p ~ 1,19 g/ml.

10.1.2.2 Hydrofluoric acid, concentrated, approximately 40 % (by mass), p ~ 1,13 g/ml.

10.1.2.3 Sulfuric acid, concentrated, approximately 96 % (by mass), p ~ 1,84 g/ml.

12
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10.1.2.4 Caesium chloride, 76 g/l solution.

The caesium chloride used shall be of the highest purity available.
10.1.2.5 Calcium standard stock solution, containing 1 g/l of Ca.
Two preparations are acceptable:

a) transfer the contents of an ampoule of standard calcium solution containing exactly 1 g of Ca into a
1 000 ml one-mark volumetric flask, dilute to the mark with water and mix well; or

f hydrochloric
well.

10.1.4.6 Calcium standard solution, containing 100 mg/l of Ca.

Prepare this solution on the day of use.

Pipette 100 ml of the standard stock solution (10.1.2.5) into a 1 000 ml one*mark volumetric flask, dilute to the
mark with water and mix well.

1 ml df this standard solution contains 100 ug of Ca.
10.1.2.7 Acetylene, commercial grade, in a steel cylinder.

10.1.2.8 Dinitrogen oxide

10.1.3 Apparatus

Use ofdinary laboratory apparatus, and burettes, pipettes and one-mark volumetric flasks complying with the
requirements of ISO 385-1, ISO 648 and ISO 1042, respectively, together with the following:

10.1.31 Flame atomic absorption spectrometer, suitable for measurement at a wavelength of 422,7 nm
and fifted with a burner suitablefor-use with acetylene and dinitrogen oxide.

10.1.3.2 Calcium hollow-cathode lamp or calcium discharge lamp.

10.1.4 Procedure
10.1.41 Preparation of the calibration graph

10.1.4.1.% \Preparation of the calibration solutions

Preparethese sofutions o the day of Use.
Into a series of seven 100 ml one-mark volumetric flasks, introduce from a burette the respective volumes of

the standard calcium solution (10.1.2.6) shown in Table 6. Add 10 ml of caesium chloride solution (10.1.2.4)
and 5 ml of hydrochloric acid (10.1.2.1) to each, dilute each to the mark with water and mix well.

© 1SO 2006 — Al rights reserved 13
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Table 6 — Calibration solutions

Calibration Volume of standard calcium Concentration of Ca in calibration
solution No. solution (10.1.2.6) solution
ml pg/ml

0 0 0

1 0,2 0,2

2 1 1

3 2

4 4 4

5 8 8

6 10 10

10.1.4.1.2 Spectrometric measurements

Install the cal
determination
the monochrg

Adjust the flo

cium spectral source (10.1.3.2) in the spectrometer (10.1.3.1) and dptimize the conditions
of calcium. Adjust the instrument in accordance with the manufacturer's instructions and
mator to the region of 422,7 nm in order to obtain the maximumvabsorbency.

v of acetylene (10.1.2.7) and dinitrogen oxide (10.1.2.8):10 suit the characteristics of the b

and ignite thq
almost full-sc

Aspirate into the flame each of the calibration solutions (se€.40.1.4.1.1), starting with calibration solution
and repeating with calibration solution No. 5 after calibration solution No. 6 to verify that the instrume

remained sta
of aspiration ¢

10.1.41.3 (
Plot a graph H
and the corrg
ordinates.
10.1.4.2

Carry out the

Take a suital
approximately

Areliminary treatment of the test portion

flame. Set the scale expansion, if fitted, so that calibration solution No. 6 (see Table 6)
le deflection.

le. Aspirate water through the burner between each measurement, taking care to keep th
onstant.

alibration graph

aving the masses, in micrograms, of Ca contained in 1 ml of the calibration solutions as a
sponding values of the absorbency, corrected for the value for calibration solution No.

determination-in duplicate.

le guantity of the sample (Clause 7) and dry it at 105 °C for 1 h. Weigh, to the nearest

or the
adjust

urner,
gives

No. 0,
ht has
e rate

Dscise
0, as

1 g of the dried sample into a 100 ml beaker and add 25 ml of hydrochlonc acid (10.

Cover the bea

hydrochloric aC|d untll the reS|due is almost dry Add 50 mI of water and 5 mI of hydrochlonc aC|d (10 1.2.1).
Heat to dissolve the residue and filter the solution into a 100 ml one-mark volumetric flask. Make sure that any
insoluble residue is completely transferred from the beaker to the filter. Then wash the filter once with warm

water.

Ash the filter with the insoluble residue in a platinum crucible. Add 10 ml of hydrofluoric acid (10.1.2.2) and
0,5 ml of sulfuric acid (10.1.2.3) and carefully evaporate to dryness to volatilize any silica present. Dissolve the
residue using the minimum amount of hydrochloric acid (10.1.2.1) and transfer the solution to the 100 ml one-
mark volumetric flask. Add 10 ml of caesium chloride solution (10.1.2.4) and dilute to the mark with water.

14
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10.1.4.3 Determination

Measure the absorbency of the test solution in the spectrometer (10.1.3.1) after having adjusted it as
described in 10.1.4.1.2. If the absorbency is higher than that of the calibration solution with the highest
calcium concentration, dilute the test solution appropriately (dilution factor ) with a known volume of water.
Measure three times the absorbency of the test solution within the range of the calibration graph. Re-
determine the absorbency of calibration solution No. 5 in order to verify that the response of the apparatus has
not changed. Subtract from the three measurements the reading for calibration solution No. 0 and calculate
the mean of the three corrected measurements. Read from the calibration graph the calcium concentration
corresponding to the mean of the corrected measurements.

10.1.5

10.1.5

Calcu
equat

where

—_

If the

Calcu

on
x100 x 1,3992 x F
(Cao) = p(Ca) 6 X 1 00 %
mg x10
,D(Ca) x1 ,399 2xF o
e = %
"(ca0) myx100
(ca) Is the calcium concentration of the test’solution, in micrograms per millilitre, obtg

—Expression-ofresulis

.1 Calculation

calibration graph;
is the dilution factor referred:t6_in 10.1.4.3;

3 is the mass, in grams, of the test portion;

399 2 is the factor for the conversion of grams of Ca to grams of CaO.
wo determinations differ by more than the values given in Table 7, repeat the procedure.

ate the mean,of two valid determinations and report the result to two significant figures.

Table 7 — Maximum acceptable difference between two determinations

Calcium content Maximum difference
So(by-mass) So{by-mass)
0,001 to 0,01 0,000 5

above 0,01 to 0,1 0,005

above 0,1t0 5 0,05

10.1.5.2 Precision

No precision data are currently available.

© 1SO 2006 — All rights reserved

ate the calcium oxide content of the pigment, wc,0), expressed as a percentage by mass, using the
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(6)
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10.2 Titrimetric method

10.2.1 Princi

ple

A test portion of the dried sample is dissolved in hydrochloric acid. The iron in the solution is extracted with
methyl isobutyl ketone, and the calcium is precipated as calcium oxalate. The calcium oxalate is dissolved in

sulfuric acid a

nd the liberated oxalic acid is titrated with potassium permanganate solution.

10.2.2 Reagents

During the an
as defined in

WARNING —
10.2.2.1 H
10.2.2.2 H
Add 1 part by
10.2.2.3 H
10.2.2.4
10.2.2.5

Add carefully

10.2.26 A
10.2.2.7
dioxide.
10.2.28 A
10.2.2.9
10.2.210 A

Standardize t
10.2.4.2.

atysis; use oty Teagents of Tecognizedamatyticat grade—and-onty water of at feast grade3

SO 3696.

Use the reagents in accordance with the appropriate health and safety regulations.
ydrochloric acid, concentrated, approximately 37 % (by mass), p =~ 1,19 g/ml!
ydrochloric acid, diluted 1 + 1.

volume of concentrated hydrochloric acid (10.2.2.1) to 1 part by volume of water.

ydrofluoric acid, concentrated, approximately 40 % (by mass); p ~ 1,13 g/ml.

Sulfuric acid, concentrated, approximately 96 % (by mass), p ~ 1,84 g/ml.

Sulfuric acid, diluted 1 + 4.

1 part by volume of concentrated sulfuric acid\(10.2.2.4) to 4 parts by volume of water.

cetic acid, concentrated, 99 % to 100*%.-(by mass).

Ammonia solution, concentrated, approximately 25 % (by mass), p ~ 0,9 g/ml, free from ¢

mmonium oxalate, saturatéd solution.

Ammonium oxalate1)g/l solution.

otassium permanganate, standard volumetric solution, ¢(1/5 KMnQ,) = 0,1 mol/l.

he solution)by using D-sodium oxalate, GR volumetric standard, and the titration descri

10.2.2.11

Methyl red, 1 g/l solution in ethanol, at least 95 % (by volume).

purity

arbon

bed in

10.2.2.12 Methyl isobutyl ketone.

10.2.3 Apparatus

Use ordinary laboratory apparatus, and burettes and one-mark volumetric flasks complying with the

requirements

16

of ISO 385-1 and ISO 1042, respectively.
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