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ISO 1247-

Foreword

1:2021(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 Commission (IEC) on all matters of
electrotechnical standardization.
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ribed in the ISO/IEC Directives, Part 1. In particular, the different approval criteriayneq

trade name used in this document is information given for thé convenience of users a
titute an endorsement.

an explanation of the voluntary nature of standards, the meaning of ISO specific
essions related to conformity assessment, as welltas information about I1SO's adher
d Trade Organization (WTO) principles in the Teclinical Barriers to Trade (TBT) see w

iso/floreword.html.
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This
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The

document was prepared by Technical Comuiittee ISO/TC 256, Pigments, dyestuff and eX

first edition of ISO 1247-1, together with1SO 1247-2, cancels and replaces ISO 1247:1974
technically revised. It also incorporates the Amendment ISO 1247:1974/Amd 1:1982.

main changes compared to the previous edition are as follows:
hn introduction has been added, giving the reasons for the division;

Clause 3, Terms and definitions, has been added and the terms “non-volatile-matter”
power” have been inchdded;

h distinction detween surface-treated and surface-untreated aluminium pigment
ntroduced ifvElause 4 and 5;

former subclause 4.2, Classes, has been deleted;

‘mdtter volatile at 105 °C” has been substituted by “non-volatile-matter”;

fimfenance are

bded for the
ce with the

e subject of
5. Details of
tion and/or

nd does not

terms and
ence to the

Www.iso.org/

tenders.

I, which has

and “hiding

5 has been

ormer Clause 6, Packing, has been deleted,;

Clause 7, Sampling, has been reduced to a reference to ISO 15528;

» o«
)

the requirements and test methods of “pigment specific surface area

particle size distribution”

and “hiding power” and the corresponding test methods have been added to Table 1 and Table 1 has

been renamed “Requirements and test methods”;

the test method for “manganese” has been deleted from the metallic impurities in Table 1;

the flame atomic absorption spectrometric method has been introduced to determine metal

impurities;

former Clause 13, Test for absence of leafing power, has been deleted;
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— Table 3, test portions, has been deleted;

— Clause 16, Determination of hiding power, has been added;

— the normative references have been updated and the text has been editorially revised.
Alist of all parts in the ISO 1247 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Since the beginning of the new millennium, with the progress in technology and product development,
there is a boom of new types of aluminium pigments which, serving as heat-resistant or rust-proof
coatings or as colorants, find their ways into applications in a wide range of industrial sectors.
Aluminium pigments can be conveniently divided into two groups according to their forms: general
aluminium pigments produced in a milling process and vacuum metallized aluminium pigments (VMP)
(see ISO 1247-2). As the technical requirements are different for aluminium pigments used in different
fields, it is necessary to develop an international standard for each of the two groups.

frier]

To u
acet
Or I'é

ves the use ofpotassmm cyanate, a highly toxic agent seldom used since the 1990s, and
to determine zinc is applicable only to samples with a<otal zinc content of 0,10 % of]
not suit the status quo of the aluminium pigment industry. While these old methods 3
is document, the flame atomic absorption spectronietric method is introduced as a
for the determination of the above-mentioned metallic impurities. This method is faster

dly, has a wider range of detection, and is gaining more and more popularity.

hte to replace acetone, which, as materiatlikely to be used for making illegal drugs, is no
stricted by many countries.

article size
uced in this

ents of low
105 °C” has
to ISO 3251.

termine the
ion method
ermine lead
the method
above, and
re retained
new option
operation-

se as little toxic reagent as possible, this\document resorts to using 2-Butoxyethano| or n-butyl

v forbidden
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Aluminium pigments for paints —

Part 1:

Ge

neral aluminium pigments

This
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document specifies the requirements and corresponding test methods for aluminiu
ible for use in paints including:

beneral, decorative and protective paints, and

special finishing paints.

Normative references

titutes requirements of this document. For dated referénces, only the edition cited

B85, Laboratory glassware — Burettes
h48, Laboratory glassware — Single-volume pipettes

793, Aluminium and aluminium alloys —Determination of iron — Orthophenanthroline
od

795, Aluminium and aluminium_ alloys — Determination of copper content — Oxaly
ometric method

n pigments

following documents are referred to in the text in suchfa)way that some or all of their content

hpplies. For

ited references, the latest edition of the referenced dogcitment (including any amendments) applies.

bhotometric

dihydrazide

B08, Aluminium and aluminium alloys — Determination of silicon — Spectrophotometric method with

educed silicomolybdic complex

1042, Laboratory glassware — One-mark volumetric flasks

| 784, Aluminiuny/alloys — Determination of zinc — EDTA titrimetric method
8696, Water for analytical laboratory use — Specification and test methods

D277, \Determination of the specific surface area of solids by gas adsorption — BET method

ISO

3320 _Particle size analysis — Laser diﬁfrnr‘ﬁnn methods

ISO 15528, Paints, varnishes and raw materials for paints and varnishes — Sampling

ISO 18451-1, Pigments, dyestuffs and extenders — Terminology — Part 1: General terms

ISO 18451-2, Pigments, dyestuffs and extenders — Terminology — Part 2: Classification of colouring
materials according to colouristic and chemical aspects

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 18451-1, ISO 18451-2 and the
following apply.

© IS0 2021 - All rights reserved
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[SO and IEC

maintain terminology databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31

non-volatile matter

NV

residue by mass obtained by evaporation under specified conditions

Note 1 to en

rv: Instead of the term “non-volatile matter” different terms, such as solid, dry residue, dry m

tter,

solid matter,
matter” whi
terms.

[SOURCE: I

3.2
hiding pow

ability of a pigmented medium to hide the colour or the colour differences of alsubstrate

[SOURCE: I§

4 Descr

Aluminium
are lamella
shape into

(flakes with

The materi
and the sur

Mica and ot
in 15.3.3,a

5 Classi

This document covers four types of general aluminium pigments, as follows:

Type 1:
Type 2:
Type 3:

stoving residue are being used commonly with the respective abbreviations. The term “non-yo
th is also applied in ISO 3251 should be used together with the abbreviation “NV” instead of {

04618:2014, 2.176]
er

0 18314-2:2015, 2.1.6]
jption

" in shape when examined microscopically. It istypically divided by the predominant f
cornflake” (flakes with predominantly ragged and uneven flake shape) and “silverdg
predominantly round and smooth surface).

]l may be in the form of a powder or a’paste and have leafing or non-leafing characteri
face of the aluminium flakes may be-Untreated or treated by technical processing.

her adulterants shall be absent. [f-in solution of the sample in hydrochloric acid as descy]
hon-fatty residue is obtained;the residue shall be examined.

fication
aluminium powder, leafing, surface untreated or treated;

aluminium paste, leafing, surface untreated or treated;

alumrnium powder, non-leafing, surface untreated or treated;

atile
hese

pigments are composed of finely divided aluminiunymetal. The particles of aluminium npetal

lake
llar”

stics

ibed

Type 4:

NOTE

aluminium paste, non-leafing, surface untreated or treated.

Untreated refers to milled aluminium pigments with necessary milling agents. Treated refers to

the involvement of an additional process to modify the aluminium surface in order to protect the pigments, for
example encapsulation

6 Requirements and test methods

The material shall have the characteristics given in the appropriate column of Table 1.

The liquid contained in paste pigment shall be agreed between the interested parties.

© ISO 2021 - All rights reserved
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Table 1 — Requirements and test methods

Requirement according to type

Characteristic Test method
Type 1 Type 2 Type 3 Type 4
Non-volatile matter,
min. 99,0 min. 25,0 min. 99,0 min. 25,0 Clause 8
% mass fraction
Matter soluble in 9.1 (Type 1 and Type 2)
organic solvents, max. 6,0 max. 4,0 max. 1,5 max. 6,0 and 9.2 (Type 3 and
% mass fractionP Type 4)
Conyparisomof Tommatchclosety theappearance of paint prepared simmitarty Clause 10
appg¢arance from an agreed sample U
Residue on sieve? To be agreed between the interested parties ClauseAd
Pigrhent specific
surfpce area, To be agreed between the interested parties IS0 9277
m?/p
Watpr-covering
capdcity, To b_e agreed betwe_en the B [¢ Clause 12
interested parties U
m?/g
Leafing power,
min. 65 min. 65 - - Clause 132
%
Watpr content,
max. 0,2 max. 0,15 max.0,2 max. 0,15 Clause 14
% mass fraction®
For leadb: Clause 15,
max. 1,0 for Clause 17,
Cu+Fe+Pb+Si+Zn For ironP: Clayse 17,
Metgllic impurities, IS0 793
% mlass fraction on max. 0,03 for Ph To be agreed between the |, copper®: Jause 17
d(; ioment Separate limits for met- interested parties 1SO 795 N
ypie als other than lead may be S
agreed between the interest- For silicon®: I§0 808
ed parties For zincb: Clause 17,
[SO 1784
Hiding power,
s To be agreed between the interested parties Clause 16
g/m
Particle size
d.15t jlbutlon To be agreed between the interested parties ISO 13320
(insfrumental
method)
a2 Aleminium pigments surface-treated are not included.
b nese metnodas are recommended oI rererence purposes, but other metnods may be used Dy agreement etween the

interested parties.

7 Sampling
Take a representative sample of the product to be tested according to ISO 15528.

8 Determination of non-volatile-matter content

8.1 Apparatus
8.1.1 Weighing bottle, squat form, wide-mouthed, with ground glass stopper.

© IS0 2021 - All rights reserved 3
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8.1.2 Air oven, designed to carry out the test in safe conditions, and capable of being controlled at
the specified or agreed temperature +2 °C (for temperatures up to 150 °C) or +3,5 °C (for temperatures
above 150 °C and up to 200 °C). The air oven shall be fitted with forced-ventilation equipment, except for
phenolic resins when an oven with natural convection with a perforated metal shelf placed at one-third

of the height of the oven may be used.

8.1.3 Balance, accurate to 1 mg or better.

8.1.4 Des

iccator, containing an efficient desiccant.

8.2 Proc

8.2.1 Nuln
Carry out the

bdure

ber of determinations

determination in duplicate.

8.2.2 Test portion

Heat the wdighing bottle (8.1.1), with the stopper removed, in the oven (8.1.2)"at 105 °C for 2 h. Allg
cool in the desiccator (8.1.4), insert the stopper and weigh to the nearest 1'mg.

Spread 5 gfto 10 g of the sample in a uniform layer on the bottomrof/the weighing bottle, insert
stopper and weigh to the nearest 1 mg.

It may be n¢cessary to reduce the mass of the test portion for pigments and extenders with a high
volume. Th¢ use of a test portion smaller than that specified shall be stated in the test report.

8.2.3 De

Heat the wd
temperatur
nearest 1 nf
and again W
more than |

If the result
procedure

If the mater
parties and

8.3 Expr

Calculate t

ermination

ighing bottle and contents, with the stopper removed, in the oven at (140 * 2) °C or ag
e for a minimum of 2 h. Allow to ¢ool'in the desiccator, insert the stopper and weigh t
g. Repeat the heating for at least 30 min, allow to cool in the desiccator, insert the sto
eigh to the nearest 1 mg. Repeat this procedure until two successive weighings differ i
mg. Record the lower mass:

s of the two determinations differ by more than 10 % of the higher value, repeat the w
see 8.2).

jal under testisunstable at 140 °C, the test conditions shall be agreed between the interg
shall be statéd-in the test report.

pssion-of results

he_non-volatile-matter content, w,, expressed as a mass fraction, in per cent, U

W to

the

bulk

reed
the

bper
y no

hole

sted

sing

Formula (1%

m,

Wo =

;moxloo

my —my

where
my
my

m,

is the mass, in grams, of the empty weighing bottle;
is the mass, in grams, of the dish with the test portion;

is the mass, in grams, of the weighing bottle with the residue.

© ISO 2021 - All rights res
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If the two results (duplicates) differ by more than 2 % to the mean (absolute), repeat the procedure
described in 8.2.

Calculate the mean of two valid results (replicates) and report the test result to the nearest 0,1 % mass
fraction.

9 Determination of matter soluble in organic solvents

9.1 Method 1 (for use with leafing pigments, Type 1 and Type 2)

9.1.1 Principle

The [sample is treated with hydrochloric acid to dissolve the metal, and the residual oily and fatty
matter is extracted with 2-Butoxyethanol or n-butyl acetate, dried and weighed.

9.1. Reagents

All rpagents shall be of recognized analytical quality. Distilled water opwater of equivalent purity shall
be uped in the test.

9.1.2.1 Hydrochloric acid (HCI), CAS-No 7647-01-01), appraexiinately 6 mol/I solution.

9.1.2.2 2-Butoxyethanol (C;H,,0,), CAS-No 111-76-2,or n-butyl acetate (C;H,;,0,), JAS-No 123-

Procedure

9.1.3.1 Test portion

Weigh, to the nearest 1 mg, about 2 g of\the material into a 400 ml beaker.

9.1.3.2 Determination

Add|[100 ml of hot water to thetest portion and cover the beaker, for example with a watcl-glass. Add
the hydrochloric acid (9d22:1) in small portions, heating gently to complete the reaction after each
addifion until all the nietal is dissolved. The maximum amount of hydrochloric acid should not exceed

Cool the beaker,and contents to room temperature and filter the contents through an afid-washed,
grease-free filter paper. Wash the beaker, the cover and the filter paper thoroughly with cold water.

the/paper to drain and dry completely in the filter funnel, heating gently, if necg¢ssary, to a
temperature not exceeding 50 °C. Remove as much water as possible from the beaker by shaking it.

Place a weighed 100 ml beaker under the funnel. Wash the original beaker and the cover with warm
2-Butoxyethanol or n-butyl acetate (9.1.2.2) and transfer the washings to the filter paper. Wash the
paper at least five times with warm 2-Butoxyethanol or n-butyl acetate, filling it about half full each
time. Finally rinse the tip of the funnel. Gently warm the beaker and its contents on a water bath without
using a free flame, until the 2-Butoxyethanol or n-butyl acetate has been evaporated as completely as
possible. Continue the evaporation by heating the beaker at a temperature of (105 * 2) °C for 1 h, then
cool and weigh.

1) CAS-No — Chemical Abstracts Service Registry Number

© IS0 2021 - All rights reserved 5
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9.1.4 Expression of results

Calculate the matter soluble in organic solvents, w;, expressed as a percentage mass fraction, using

Formula (2):
wy =4 %100 2)
mg
where
m3 is the mass, in grams, of the test portion;
my is the mass, in grams, of the residue.
9.2 Methpd 2 (for use with non-leafing pigments, Type 3 and Type 4)
9.2.1 Principle
The sample|is dispersed in solvent and the solvent-extractable matter is filtered,off, dried and weighed.
9.2.2 Reagents
9.2.2.1 Sqlvent mixture, obtained by mixing 3 parts by volume 6f toluene, CAS-No 108-88-3, with
1 part of digthyl ether, CAS-No 60-29-7, p = 0,720 g/ml.
9.2.2.2 Light petroleum spirit, boiling range 40 °C to 60 °C, CAS-No 64742-49-0.
9.2.3 Apparatus
9.2.3.1 Sipntered glass filter crucible, of poraesity grade P 16 (pore size index 10 um to 16 um).
9.2.4 Progedure
9.2.4.1 T¢stportion
Weigh, to the nearest 1 mg, abeut 2 g of the material into 250 ml beaker and disperse it in 20 ml of the
solvent mixfture (9.2.2.1), with frequent intermittent swirling of the contents of the beaker.
9.2.4.2 Determination
When complete dispersion has been obtained, add a further 10 ml of the solvent mixture, thoroughly
agitate by swirling the beaker and then allow to stand for 1 h for the metallic flakes to settle.

Decant the supernatant [iquid into the sintered glass filter crucible (9.2.3.T) and filter by suction into a

clean flask.

When all the liquid has been filtered, add a further 30 ml of the solvent mixture to the residue in the
beaker and repeat the swirling so as to redisperse the aluminium pigment. Filter the dispersion through
the sintered glass filter crucible, washing the beaker with the light petroleum spirit (9.2.2.2).

Transfer the filtrate from the flask to a 250 ml beaker and evaporate to minimum bulk (about 50 ml).
Transfer the concentrated filtrate to a weighed 100 ml beaker and wash the 250 ml beaker with the
light petroleum, transferring the washings into the 100 ml beaker. Evaporate the contents of the 100 ml
beaker just to dryness, heat in an oven at a temperature of (105 + 2) °C for 1 h, then cool and weigh.

© ISO 2021 - All rights reserved
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Calculate the matter soluble in organic solvents, w,, expressed as a percentage mass fraction, using

Formula (3):

m
wy =—2x100
Mg

where

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

3

¢ is the mass, in grams, of the residue.

10 Comparison of appearance

10.1 Test portion

Weigh an amount of sample agreed between the interested parties.

10.2 Assessment

Disperse the test portion in a paint vehicle to be agreed between the interested parties in

the agreed
etween the

progortions, by appropriate mixing without grinding. Store for a period to be agreed b

iner. After this period remove any surface skinjmix well by shaking or stirring or bot
a coqit of the mixture by a suitable method to a smooth, clean, non-absorbent panel, allowi
ihg in a clean atmosphere. Treat the agreed sample in a similar way on the same day
are visually the two panels thus prepared for colour, opacity, finish and brightness.

in lead driers.

and |colour reduction spray.applied in an application method or alternatively with a dr3
subdequent colorimetry according to ISO/CIE 11664-4 in multiple angles is recommended.

11 PDetermination of residue on sieve
11.1 Reagent

11.1.1 Mineral solvent, to be agreed between the interested parties.

, and apply
g thorough
When dry,

interested parties, for example 24 h, at a temperature@lso to be agreed, for choice 20 °C, 1;- a covered

afing pigments, the vehicle shall have an acid value less than 7,5 mg of KOH per gram and shall not

ptical characterization of n.*aluminium pigments is recommended to be carried out in full shade

'w down. A

11.1.2 2-Butoxyethanol (C4H,,0,), CAS-No 111-76-2, or n-butyl acetate (C4H,,0,), CAS-No 123-86-

4,
11.2 Apparatus

11.2.1 Containers, three, of suitable size to accommodate the sieve.

11.2.2 Beaker, 400 ml.

11.2.3 Test sieve of nominal aperture 180 um (for pastes) or 250 um (for powders) (see 11.3.1.).

© IS0 2021 - All rights reserved
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11.2.4 Sintered glass filter, of porosity grade P 16 (pore size index 10 pm to 16 pm).

11.3 Procedure

11.3.1 Test portion

Weigh 10 g of the sample, to the nearest 0,1 g, in the 400 ml beaker (11.2.2).

If it is required, by agreement between the interested parties, to determine the residue on a sieve of
nominal aperture other than 180 um (for pastes) or 250 um (for powders), the procedure to be adopted

is similart

avcantthat tha macc aftho tact martion chall ha carracnaondingly radica
A>3 =A< THTr OO0~ ST PO T STt D - CoOTrT CoOpotaTIIgTy roaatce

sieves of s

11.3.2 Detflermination

Half fill tw¢ of the containers (11.2.1) with the mineral solvent and half fill the thirid container

the 2-Butox
(11.1.1). Ad
onto the sul
suspension
slight angle
the screen

1 minandt

When it is
2-Butoxyet
with a sma
the residue
sintered glg

i

that crnacifiad
Tt O P eCTITEt;€X%C

aller nominal aperture.

TIrorc tIre TIC—T

yethanol or n-butyl acetate (11.1.2). Mix the test portion with 100 ml of.the mineral sol
 a further 50 ml of the mineral solvent with vigorous stirring. Pourthe suspension sl

passes through. Wash the residue on the sieve by holding the siéve'in the first container
to the surface of the mineral solvent and shaking the sieve backwards and forwards so
urface passes just under and just above the level of the liquid. Continue this operatio
hen repeat the procedure in the second container for abdut 2 min.

evident that no more material passes through the“sieve, repeat the procedure in
anol or n-butyl acetate container for 2 min to,3dmin. Wash down the sides of the s

by washing with a minimum quantity of 2-Butoxyethanol or n-butyl acetate, to the t
ss filter (11.2.4) and apply suction.

for

with
vent
bwly

face of the test sieve (11.2.3), adjusting the speed of transference o that the majority of the

ata
that
h for

the
ieve

stream of 2-Butoxyethanol or n-butyl acetate and collect the residue on one side. Tranpsfer

ared

e for

(4)

As soon as filtration is complete and the surface of the residue is apparently dry, place the filter in an
oven at (10p * 2) °C (or at a temperature appropriate for the drying) and heat at this temperatur
1h.
Weigh the residue to the nearest 1 mg.
11.4 Exprpssion of results
Calculate the residue on sieve;w; expressed as a percentage mass fraction, using Formula (4):
m
w3 =—1x100
m
where
m, is the mass, in grams, of the test portion;

mg is the mass, in grams, of the residue on the sieve.

12 Determination of water-covering capacity

12.1 Principle

The water-covering capacity is measured in a standard apparatus on a sample which has been carefully
washed with petroleum spirit and filtered under vacuum. The test involves a comparative trial to

© ISO 2021 - All rights res
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determine the number of washings (between three and six) which gives the maximum result for water-
covering capacity.

NOTE

reproducible results are to be achieved.

12.2 Reagents

12.2.1 Petroleum spirit, boiling range 80 °C to 100 °C, CAS-No 64742-49-0.

12.

12.2

12.3 Apparatus

Usudl laboratory apparatus, and in particular:

12.3

12.3

12.3

12.3
intel

finished smooth on the upper surface (see Figure 1). (The trough used may conveniently b

from
as tg

.4 butan-4-ol, LA5S-NO /6-05-1.

.3 Paraffin wax, laboratory quality, with a melting point of about 50 °C.

.1 Evaporating dish, porcelain, approximately 200 mm diametér;
.2 Brushes, small, camel hair.
.3 Sintered glass filter crucible, of porosity grade R0 (pore size index 4 um to 10 pum

4 Trough, rectangular in shape, supported on levelling screws and approximately 65

Experience has shown that it is essential to carry out the test precisely as described below if

).

0 mm long,

nal width 120 mm and 13 mm to 15 mm deep with vertical sides about 13 mm thick, machined and

e fabricated

block aluminium, in which case the beftom may be covered internally with black adhesive tape so

exclude reflections which may interfére with measurement of the length of the pigment

Dimensions i

[TalNag)
—

film.)

h millimetres

655,

Figure 1 — Diagram of trough for determination of water-covering capacity

12.3.5 Barriers, two, for the trough, made of glass or polished plastics material (for example transparent
acrylic resin) of thickness approximately 7 mm, width approximately 25 mm and length slightly more

© IS0 2021 - All rights reserved
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than the width of the trough, with the extremities of one edge slightly inset so that when a barrier is
resting on the sides of the trough the lower edge lies slightly below the sides of the trough.

12.3.6 Watch-glass, approximately 50 mm diameter.

12.4 Pre-treatment of sample

Place the test sample (about 0,5 g for powder, about 1 g for paste) in the evaporating dish (12.3.1); add,
in a few portions, 50 ml of the petroleum spirit (12.2.1) and thoroughly disperse using a brush (12.3.2).
Allow to stand for 10 min. Filter through the sintered glass crucible (12.3.3) and suck dry. Disconnect

the vacuu

Transfer t

tre:

filter cake to the evaporating dish using a brush and redisperse it with 50 ml o

petroleum gpirit, part of which may be used to wash the dish. Filter as before.

Repeat the yhole operation specified in the preceding paragraph (i.e. to make a total ofthree dispe
operations)|and leave the filter cake under suction for 30 min after it appears to be‘dry. Then set 3
a small portion of the filter cake. Repeat these same operations once, twice and-three times more

four, five a
time.

Place the sn

d six dispersing operations respectively), setting aside small portions-of the filter cake

" the

sing
side

(i.e.
each

hall portions of filter cake on separate pieces of gloss paper.and mix each with a dry brysh.

Allow the pprtions to dry in a clean, dry atmosphere for 2 h at rogm‘temperature, occasionally mixing
each with a|dry brush.

12.5 Preppration of trough

Prepare th¢ trough (12.3.4) for use by cleaning, drying, heating to 45 °C to 50 °C, rubbing with the
paraffin wax (12.2.3) and polishing with a soft cloth:

Run water Into the trough until the level of the-meniscus is appreciably above the sides of the trqugh,
adjusting the levelling screws as necessary.

Sweep the ater surface from end to end until it is visibly free from dust, using one barrier (12.3.5).
Place the bdrrier near one end of the trough and blow away any remaining dust. Place the second bafrier
alongside the first and slide it along.towards the other end of the trough so that there is a clear styetch
of water befween the two barriers!

It is essentifl that the two batriers are placed sufficiently widely apart, otherwise the pigment film will
not be satisfactorily formed’by the procedure specified in 12.6.2.

Adjust the water lev€l'so that it is just below the upper edges of the trough and in contact with the lpwer
edges of thq barriérs:

12.6 Procedure

12.6.1 Test portion

Weigh, to the nearest 0,1 mg, on the watch-glass (12.3.6), a quantity of the treated sample which has
been slurred and filtered three times (as specified in 12.4) and which will give a final film length on
the trough of between 150 mm and 300 mm. In order to determine the actual quantity of the treated
sample to use, carry out a preliminary test using 20 mg of the treated sample.

NOTE It has been found by experience that the manipulation of the film in the trough is facilitated if the
length of film when measured is between 150 mm and 300 mm.
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12.6.2 Determination

Add from a dropping bottle a quantity of the butan-2-ol (12.2.2) to the test portion such that, after
stirring for at least 30 s with a glass rod, a slurry of smooth consistency is obtained (at least 2 ml will
usually be required).

Distribute this slurry on the water surface of the trough between the barriers by holding the watch-
glass and slurry in a sloping position in the water of the trough so that the watch-glass just dips into
the water. The slurry should be distributed upon the water surface immediately and almost completely.
Raise the rim of the watch-glass just clear of the water and wash the remaining slurry into the trough
with water from a wash bottle.

When the surface film ceases moving, raise the water level by running additional water/int¢ the trough
unti| the level is appreciably above the sides of the trough. Complete the distribution ¢f'tHe test portion
on tlhe water by stirring with a glass rod. It is important that as little work as possibleishoulfl be done at
this gtage to avoid overlapping of particles.

MovE one barrier towards the other, gently sweeping the pigment film before it and move|the barrier
backwards and forwards, while wrinkles alternately form and disappear. ‘Adjust the bafrier in the
posifion in which the wrinkles have just disappeared.

The parriers shall not be used for stirring the film.
Drayghts shall be avoided at all times. No attempt shall be made to distribute the film by blgwing on it.

Movement of the barriers shall be minimal consistent with obtaining an unbroken pigment film.
Overworking of the film is likely to produce low results,

Rep¢at the operations specified in the preceding paragraph, using the other barrier. The two barriers
shoyld now be positioned parallel to one anotherzand at right angles to the edge of the trough.

Meafpure the length, in millimetres, of the pigment film between the barriers.

After the measurement has been completed, check that only a negligible quantity of pigment is left
adhgring to the barriers, the glass rfiod*and the sides of the trough. If this is not the case, [discard the
resullt.

Rep¢at the whole of the previous operation using a portion of the treated sample whidh has been
dispprsed and filtered four times (see 12.4). Repeat the whole operation using portions of|the treated
sample which have been dispersed and filtered five and six times. Note the number of dispersions and
filtrations required to give a maximum value for the length of the pigment film.

Repgat the complete test from the beginning of 12.4, using portions of sample which| have been
dispersed and.filtered for the number of times previously found to give the maximum value} until three
valups differing from their mean by not more than 0,05 m2/g are obtained.

12.7 Expression of results

Calculate the water-covering capacity, w,, in square metres per gram, using Formula (5):
lyxb
wy=—0— (5)
10” xmgq
where
[y isthelength, in millimetres, of the pigment film;

b isthe width, in millimetres, of the pigment film;

mq is the mass, in grams, of the test portion.
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Report the mean value, rounded to the nearest 0,01 m?/g, as the water-covering capacity.
12.8 Precision

12.8.1 Repeatability

The difference between results obtained by the same operator within a short time interval with the
same apparatus under constant operating conditions on identical test material shall, at the 95 %
confidence level, not exceed 0,1 m?/g.

12.8.2 Reproducibility

The differe
test materis

ce between results obtained by different operators in different laboratories on idenitical
11 shall, at the 95 % confidence level, not exceed 0,3 m2/g.

13 Determination of leafing power

13.1 Reagents

13.1.1 Whijte spirit, CAS-No 64742-82-1, the aromatics content of which has been adjusted to 30 %
(volume fraftion) by the addition of xylene. The relative density shallthen be within the range d,, = 0,780
to 0,790.

13.1.2 Coumarone-indene or hydrocarbon resin, with ana¢id value not greater than 0,5, completely
soluble in the white spirit (13.1.1) when made up as thei\leafing test vehicle (13.1.3) and withoult re-

precipitation after standing for 24 h at (23 * 2) °C.

NOTE Iy
designated H

the laboratory tests which were carried gbto establish this document, a coumarone-indene tesin,

2-TN/752) was used and found satisfactary, however, other resins can also be used.

13.1.3 Leafing test vehicle, obtained by.dissolving 50 g of the resin (13.1.2) in 100 ml of the wWhite

spirit (13.1f1). The relative density of the\vehicle shall be within the range d,, = 0,877 to 0,883.

Solution shd nade

up on a may

111 be carried out slowly(@ba temperature not exceeding 50 °C, any loss of solvent being 1]
s basis.

13.2 App4dratus

13.2.1 Steel strip, ©f,length not less than 140 mm, width (13 * 0,5) mm, thickness not more than
1,0 mm, redtangular*dnd square ended. The strip shall be abraded to a satin finish by using alumifiium
oxide, silicop carbide or emery powder, of grade 000 or equivalent, wetted with mineral solvent.

13.2.2 Glass cylinder, with foot, preferably without spout, about 200 mm in height, and 40 mm in
internal diameter.

13.2.3 Corks, two, to fit the glass cylinder, one being slotted to hold the steel strip when suspended
vertically in the cylinder.

13.2.4 Test tube, about 150 mm in length and 19 mm to 20 mm in external diameter.

13.2.5 Evaporating dish or spouted capsule, 35 ml to 50 ml capacity.

2) Obtainable from Verkaufsvereinigung fiir Teerverwertung, Essen, Germany. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of these products. Equivalent
products may be used if they can be shown to lead to the same results.
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The day before the tests are to be carried out, place 5 ml of the leafing test vehicle (13.1.3) in the glass
cylinder (13.2.2) and close with the unslotted cork (13.2.3), then leave overnight.

13.3

.1 Test portion

Remove the top surface layer from the pigment. Weigh the sample in the evaporating dish or spouted
capsule (13.2.5), the mass of the test portion shall be agreed between the interested parties.

13.

2 Determination

Mea
onto
furt
mixi
the

the

strip

Rotd
rota
unif

Not

Usinlg the slotted cork to hold the strip, suspend .itVertically in the glass cylinder, she

sunl
The
stan
fron
with
strig

the pigment. Mix with a small brush until a uniform mixture has been obtained. R

est tube (13.2.4), held at an angle of 45°, such that the height in the test tiibe is 112
ormation of bubbles. Adjust the temperature as quickly as possible te, (20 + 2) °C and (
(13.2.1) immediately to the bottom of the mixture in the tube.

te the steel strip gently for 10 s at about one-quarter turn (90°) per second. The
Fion shall be reversed once per second and excessive splashing avoided. Withdraw th
prm rate (total time (6 + 1) s without touching the sides ofjthe test tube.

more than 2 or 3 drops of the mixture shall drain frontjthe strip.

jght, the atmosphere in the cylinder being saturated with the vapour from the leafing

d for 6 min and then measure the length ofithe leafed area, i.e. the completely covered
cracks or breaks (see Figure 2), and«the total immersed length. Carry out two detg
each successive test portion, taking'readings to the nearest millimetre on both sides

. Calculate the mean of the readings for each test portion.

cure out 25 ml of the leafing test vehicle and pour about 1 ml (for paste) or 2 ml (for powder) of it

eat with a

ner similar quantity of leafing test vehicle. Mix well and gradually add the remainder qf the 25 ml,
ng carefully without introducing air bubbles into the mixture. Imnmediately transfer ap amount to

, avoiding
lip the steel

lirection of

e strip at a

tered from
test vehicle.

strip shall not be in contact with the vehicle"at the bottom of the cylinder at any time. Allow to

surface free
brminations
of the steel
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Key
1 leafed afea O .

&

N\
Fi CI% 2 — Examples of measurement of leafed area

N
13.4 Expr ession\Qresults
v

Calculate tH ed'é%fing power, ws, as a percentage mass fraction, using Formula (6):

I
we =le1oo (6)
1

where
L, isthe total immersed length, in millimetres;
I, isthelength of the leafed area, in millimetres.

Report as the result the mean (rounded to the nearest 1 %) of three or four determinations, not differing
from this mean by more than *3 % absolute.
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13.5 Precision

13.5.1 Repeatability

The difference between results obtained by the same operator within a short time interval with the
same apparatus under constant operating conditions on identical test material shall, at the 95 %
confidence level, not exceed 6 % absolute.

13.5.2 Reproducibility

The ’ aran ara . .
test material shall, at the 95 % confidence level, not exceed 10 % absolute.

14 Petermination of water content

14.1 General

CAUTION — The use of chlorinated hydrocarbon solvents with alaniinium powder or paste can
be hpzardous if heating is involved, since a rapid exothermic reaction may take place. Experience
has [shown, however, that chloroform presents no danger when used as described |below, but
pregautions should be taken in disposing of waste.

Either of the methods described in ISO 760 may be used with the modifications to the proceldures given
belopw.

14.2 Electrometric titration method

Add|to the reaction vessel sufficient dry chleroform to cover the electrodes when insefted, switch
on the stirrer and titrate with the Karl Fischer reagent until a large deflection of the galvinometer is
obtalined, which remains above the half-sdale reading for at least 30 s. Ignore this titration. Immediately
add [10 g of the sample (or such otherquantity as will give a titration of not more than 10 ml of the
reagent) using chloroform, if necessary, to aid introduction. Allow the material 30 s to djsperse and
titrate with the Karl Fischer reagent.

Alternatively, if the chloroforniised is not dry, allowance should be made for its water content.

14.3 Visual titrationmethod

Add|to the reactionwessel 10 g of the sample (or such other quantity as will give a titration [of not more
than 10 ml of fieagent) using chloroform, if necessary, to aid introduction. Add sufficient|{chloroform
to allow coniplete dispersion of the pigment and titrate with the Karl Fischer reagent until the first
perrhanentappearance of a brown colour.

—_—

Calculate the water content, w, expressed as a percentage mass fraction, using Formula (7):

W = FXV
" 10xmy,

(7)
where

F is the water equivalent, in milligrams per millilitre, of the Karl Fischer reagent;
14 is the volume, in millilitres, of the Karl Fischer reagent used;

M1o isthe mass, in grams, of the test portion.
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15 Determination of lead (spectrophotometric method)

15.1 Reagents

All reagents shall be of recognized analytical quality. Distilled water or water of equivalent purity shall
be used in the test.

15.1.1 Hydrochloric acid (HCI), CAS-No 7647-01-0, 6 mol/I solution.

15.1.2 Nitric acid, CAS-No 7697-37-2, p = 1,4 g/ml.

15.1.3 Citific acid solution, 200 g/1.

Dissolve 20 g of citric acid in water, and dilute to 1 1. Keep in a borosilicate glass container.

15.1.4 Hydroxylammonium chloride solution, CAS-No 5470-11-1, 100 g/1.

Dissolve 10| g of hydroxylammonium chloride in water and dilute to 100 ml.-This solution sha]l be
freshly prepared just before use.

15.1.5 Potassium cyanide solution, 100 g/1.

Dissolve th¢ required amount of potassium cyanide, CAS-No 151:50-8, in water and dilute to 1 . Take
the usual grecautions in preparing and keeping these solutions due to the poisonous character of
potassium ¢yanide. Keep in a borosilicate glass container.

15.1.6 Potassium cyanide solution, 5 g/1.

See 15.1.5.

15.1.7 Dithizone solution, 0,2 g/1.

Dissolve 0,400 g of dithizone, CAS-No 60:10-6, in 200 ml of chloroform, CAS-No 67-66-3, and agitafte in
a 11separafing funnel with 300 ml of dilute ammonia (1+200). Separate the layers and repeat first with
100 ml and| then with 50 ml of dilute ammonia, CAS-No 7664-41-7. Discard the chloroform and filter
the combin¢d aqueous layers onla wet paper if necessary. Transfer to a clean 1 1 separating funnel with
200 ml of cijloroform and add\iydrochloric acid, c(HCI) = 0,5 mol/], drop by drop with frequent shaking
until the cdlour turns to gréen and passes into the chloroform layer. Separate and rinse the aqupous
layer a few [times with 50.ml portions of chloroform which are then added to the main solution. Hilter
through a diry paper and-dilute to 1 000 ml with pure chloroform.

Keep in a bijown bottle and cover with a 10 mm to 20 mm layer of sulfur dioxide solution (dilute 20 ml of
saturated shlfur dioxide solution, CAS-No 7446-09-5, to 100 ml). Under these conditions, the dithikzone
solution is qtable for several months.

15.1.8 Dithizone solution, 0,1 g/I1.

Dilute a volume of the dithizone solution (15.1.7) with an equal volume of chloroform.
15.1.9 Ammonia solution, p = 0,88 g/ml.

15.1.10 Chloroform.

15.2 Apparatus

Ordinary laboratory apparatus, and in particular:
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15.2.1 Filter absorptiometer with Cenco3) green filter cat. No. 87 309 B or equivalent, or a
spectrophotometer with a blue sensitive phototube; cells of 1 cm or 5 cm.

All glassware shall be free from metals reacting with dithizone. It is advisable to rinse each beaker,
funnel or flask with a mixture of dilute ammonia (1+200) and dithizone solution (15.1.7), the same
mixture being used for all articles unless the dithizone turns red.

15.3 Procedure

15.3.1 Test portion

Weig

15.3

Perfs

15.3

Diss
5dr
watg
(15.]

freshly prepared hydroxylammonium chloride solution, (15.1.4). Boil for 2 min to 3 min a

watg

Intrgduce the solution into a 250 ml separating funnel, add 10 ml of dithizone solution

shak
aqug
the s
furt

Was
with
drav

Was
dry

to th
filte
(5.1

Detsd

'h 0,5 g + 0,001 g of the sample in a 250 ml beaker.

.2 Blank test

brm a blank test at the same time as the determination.

.3 Determination

blve the test portion in 15 ml of hydrochloric acid (15.1.1). When dissolution is co
hps of nitric acid (15.1.2) and boil for 2 min to 3 min. Filter if necessary, washing five ti
1, combining the filtrate and washings. Adjust the volumé€ to 50 ml, add 15 ml citric a
.3) and neutralize to litmus with ammonia solution (15:%.9), adding 4 drops in excess.

r trough.

e for 30 s. Draw off the chloroform layer. into another separating funnel. Continue t

econd funnel before each new addition{.-until the chloroform layer remains pure greel
her extraction with 5 ml of pure chloreform (15.1.10).

h the combined chloroform extracts with 25 ml of potassium cyanide solution (15.1.

ing off the chloroform layercarefully each time into another funnel, and discarding th

h once in a clean separating funnel, with distilled water, and filter the chloroform lay¢
paper. Collect the filtrate in a 100 ml volumetric flask, wash the paper with chloroforn
e mark with chloroform. Mix well, transfer to 1 cm or 5 cm cells, and read the transmitt
" absorptiometer (15.2.1), using the green filter, or read the absorbance with a spectro
p.1) at a wavelength of 515 nm, with chloroform in the reference cell.

mplete, add

ntes with hot

id solution
IAdd 2 ml of
nd cool in a

(15.1.7) and

b shake the

ous layer with 5 ml portions of dithizonesolution (15.1.8), drawing off the chloroform layer into

. Make one

b) and then

10 ml portions of this solution until successive washings have the same faint amber colour,

b washings.

r through a
, and dilute
ance with a

photometer

rminethélead concentration from a calibration graph of absorbance against percentage lead.

16

etermination of hidinge power
(=]

16.1 Apparatus and materials

16.1.1 Commonly used varnish system (preferably air drying or curing system with curing
temperature not exceeding 80 °C).

16.1.2 Wire rod.

16.1.3 Balance, sensitivity 0,01 g.

3)

Cenco is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.
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