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Micaceous iron oxide pigments for paints — Specifications and Test Methods

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 1SO 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 1SO, also take part in the work. 1SO
collaborates closely with the International Electrotechnical Commission (iEC) on all matters of
electrotechnical standardization.

Draft International Standards adopted by the technical committees are circulated to the member bodies for
voting. Publication as an International Standard requires approval by at least 75 % of the member bodies
casting a vote.

International Standard ISO 10601 was prepared by Technical Committee ISO/TC 35, Paints and
varnishes. Sub-Committee SC 2, Pigments and extenders.

Introduction

Micaceous iron oxide pigments were previously included in ISO 1248:1974 and classified in the
colour group "grey with metallic sheen”. In this new International Standard, the requirements for
micaceous iron oxide pigment have been defined more clearly and include assessment of particle shape.

Micaceous iron oxide pigments can vary in composition, particle size range, and particle shape depending
on whether they are produced synthetically or, if a refined natural oxide, on the location where the ore
was mined.

The primary use of micaceous iron oxide is in protective coatings for steelwork, and for optimum
performance the pigment should have a high content of thin, flake-like particles. The protective action is
ascribed to the dose packing of pigment platelets within the paint film, forming overlapping layers that lie
roughly parallel to the substrate. This impedes penetration of corrosion promoters, reduces ultra-violet
degradation of the binder and improves film strength. For less critical requirements, micaceous iron
oxide pigment with a lower content of thin flakes may be acceptable. Therefore in this International
standard, micaceous iron oxide pigments are classified into three groups according to their thin-flake
content as determined by microscopic examination. (See table 1.)
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Specifications and Test Methods

1 Scope

Thie International Standard specifies the reguirements
and corresponding test methods for manufactured
and natural mMicaceous iron oxde (MIO] pigments, in
dry form, used primarily in protective coatings far
sTaalwork.

I accordance with cument practice, the general re-
quirements for micacecus iron oxide pigments heve
been sub-divided 1o give

a] those requirements that ere éssentlsl [see tabie 2)
and

b} these requirements that are conditional upan prior
agreement berween the interested parties (see
table 3).

In certain instances, reference may be mads to an
agreed reference pigrmeant,

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of pubi-
cation, the editions indicated weare valid, All standards
are subject 1o revisicn, and parties o agreements
based on this Internaticnal Standard are encouraged
to investigate the possibility of applying the most re-
cent editichns of the standards indicated Delow.
mdembers of IEC and IS0 maintain registers of cur
rently valid Intermational Standards.

{S0O 150:1980, Aaw, refined and baoiled linseed oil for
paints and ‘varnishes — Specifications and rmetheds
_of tast.

150 787-2:1981, General methods of test for pig-

mants and axtenders — Part 2: Determinatian of
matter volatile at 105°C

1) To be pubslished. (Revision of 150 1248:1974)

IS0 TEI-3:1978, Generl mathods of lest for pig-
mants and extendars —— Fart 3; Determunation oF
matter soluble in waier — Hot axtraction mathod

|50 787621980, Gereral mathods of test for pig
ments and axtanders — Fart 5 Daterrmination ef ou
absorption value.

IS0 TB7-7:1881, General methods of test for pig-
ments and extenders — FPart 77 Detarmimation of
residue on sigve — Water method -— Manwual procs-
dure.

IS0 787-8:1881, Ganeral mathods of test for pig-
ments and extenders — Fart 8 Determination of oH
valug af an aqueous suspension.

IS0 842:1984, Raw matenals for paints and varmshes
— Sampling. o

IS0 1248, jron oxide pigments (except
micgceous| — Specifioations and’ methods af tast

3 Definition

For the purposes of this Intemationa! Standard, 1he
fallowing definition applies.

3.1 micaceous iron axide pigment: A refined min-
aral'lalso knowvn as zpecular hasmatitel or a manu-
factured product consisting essentialy of  Fendlll
oxide, Fes 04 It is grey in colour with a metallic sheen
and has a mare or less amallar form.

4 Classification

ln this Internatignal Standaed, ricacecus fron oxide

pigments are classified by grades according 1o thelf
thin-flake content as shown in table and Dy types
according 1o their residue on sieve s shown In
tabie 2.
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Thin-flake micaceous iron cxide particles are defined
a5 having a thickness such that they appear as sharpiy
defined red transiucent piateiets when viewed under
an optical microscope by transmitted light, i.e. with
the light source behind the specimen under exam-
maticn (see tast method in clause 7.

Table 1 — Lamellar classification

Thin-flake contemt
Grade
%
] } w
} 2 10 1o 80
' <10

5 Required characteristics and their
tolerances

5.1 Fer micacecus iren oxide pigments complying
with this International Standard, the essential require-
ments are specified in tabies 1 and 2 and the con-
diticnal requirernants are referred to in table 3.

5.2 The reference pigment and the conditicnal re-
quirements set out in table 3 shall be- the subject of
agreement between the imerested parties.

5.3 The reference pigment shall cormply with the
requirements given in table 1 (grade 1, 2 or 3} and ta-
ble 2 itype 1, 2 or 3). t

& Sampling

Take a representstive sample of the product to be
tésted, zs described in IS0 Adz.

7 Assessment of thin-flake content

1.1 Heagent

7.1.1  Refined finseed oil, camplying with 150 150.

Table 2 — Essential requirements

Characterlstic ‘i‘q“"“"“’“‘ 1:’ ""“Ul o iy B
e e DL e L -
Matter voletile at 106 “C % fmvim) max. 0,5 750 7872
Matter soiuble in water (hot-extraction method) % lnm) | max. 0.5 180 7873 |
Re;idue m_svl';v.n % I E

63 um max. § max. 15 max. 36 |50 7RI-7
105 pm | e, 0,13 | mas., 0.1 e, 0.1

11 The use of B0 ml of 37 % (mm) hydrochloric acd, & spprosimately 1,18 g/mi, and 0,5 g of possium chiomts is rece

ommendad to facilitate dissaluticn of the sample.
Z) Or less by agreament between the interestad parties,

Table 3 — Conditional requirements

Characteristic

Requirement Test method

pH of aguecus suspension

Shall not differ by more then 1 pH unit from that 180 TE7-S
of the agreed reference ploment |see 5.7

Ol sbsorption value

Shall net differ by mere than + 15 % from that S0 7875
ot the agreed reference pigment (3es 5.7

Totsl calgum, expressed as calciom axide % imml | To be agresd betwesn the interested parties 120 1248
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1.2 Apparatus

721 Glass miecroscope  slide, approsimately
25 mm x 78wnm x 1 mm, and cover slip.

722 Glass rod, approximately 100 mm leng and
5 mm in diameter, with rounded end.

7.2.3 Optical microscope, capahble of =200 magni-
fication, with a =20 cbjective lens and fitted with
nigh-ntensity sub-stage dlumination,

Usa of a "wide-field” eve-piece is recomrmendecd,
prefarably incemarating & frarme-mask or graticule sc
that a rectangular frame image apgears in the fisld of
wiew,

7.3 Procadure

Prepare a microscope slide (7.2.1) by one of the fol
lewing methods:

8} Place a few milllgrams of a representative sample
of the dry gpigment (ses clause 61 on the glass
siides. Add a few drops of refined linseed oil
i7.1.1) and gently incorporate the pigment into the
oil using the glass rod {7.2.2). Placa the cover slip
over the pigmentfoil dispersion and position on the
microscope stage.

o} Spread a few milligrams of the sample of the ary
pigrment o the glass siide and exarnine it in the
wey described below without adding linsesd oil,

Adjust the intensity of the light below the slide i the
highest practical leved, Focus sharply at =200 magni-
fication and scan the slide until a fleld of view is ob-
tained that iz considered 1o be representative, and in
which at least 50 particles can be sean.

Thin-flake micacecus iron oxide particles appear as
sharply definred red transiucent platelets whilst thicker
andjer granular particles appear as black shapes.

Assess the proportion of red to black particles and
classify as the appropriate grade (see tabled),
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Table 4 — Thin-flake contant

I Thin-flake
Grade Appeasrancs eantent

%

i Greater proportion of red particles = 50
= Gieater proportion of blsck partj-

eleg but net ail black 10t 50
3 All black particlas or ooy a few 1
red particles <10
i)

If the thin-flake content is not obvious, count the
aumier of red and black particles in a group of at least
50 particles. The recommended frame-image devica
(see 7.2.3) assists this operation. Bepesat the count
on 8 duplicate slide and calculsie the mean percent-
age of red paricles. To assist counting, it may he
helpiul te use an evepieca peinter [see for axample
ASTM D 1030-78 {Respproved 1980), Standard Test
hizthod tor Fiber Analysis of Faper ana Faperboard].

Typical photographs of the three grades of micacecus
iren oxide pigment viewed with an optical microsco pe
by transmitted light are shown in figures 1a), 16} and
lecl For comparison purposes, sca nning  electron
rphatomicrographs of the three grades are shown in
figures 1d), 12) and 1 f),

8 Test report

The test reporn shall contain at lzast the follewing in-
farmation; -

3 all details necessary for the identification of the
product tested;

Bl @ reference to this International  Standard
(150 10801);

t] the results of the tests and whether or not the
mreduct complies with the relevant spescificetion
firmits;

¢l any deviaticn frem the test methods specified:

g] the date of the tests.
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al Grade 2, scanning slectran I::il:-rl:l!n':ﬁpl:r

¢| Grade 3, optical microscaope Liransmitted tigiit) ft Grade 3, scanning siectron micrascape

Figure 1 — typical appearance of the three grades of micaceous iron oxide pigment at 200 magnification.
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