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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 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, govern-
mental and non-governmental, in liaison with ISO, 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 approval before their acceptance as International Standards by
the ISO Council, They are approved in accordance with ISO procedures requiring at
least 76 % approval by the member bodies voting.

International Standard 1SO 5795-1 was prepared by Technical Committee ISO/TC 45,
Rubber and rubber products.

1S0 5795 will consist of the following parts, under the general title Rubber compound-
ing ingredients — Kaolin clay:

—  Part 1: Methods of test (excluding tests in rubber]
—  Part 2: Rubber tests
—  Part 3: Specifications

Annexes A to F form an integral part of this part of ISO 5795.

© International Organization for Standardization, 1988 @

Printed in Switzerland
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Rubber compounding ingredients — Kaolin clay —

Part 1:

Methods of test (excluding tests in rubber)

WARNING — Clays are liable to contain free ¢rystalline silica (quartz). To avoid any risk to health, the relevant local legal
requirements for dust levels in the atmosphere should be complied with.

1 Scope

1.1 This part of ISO 5795 specifies methods for the deter-
mination of the main physical and chemical properties of
naturally occurring kaolin clays {complex hydrated aluminium
silicates) used for compounding dry rubber.

1.2 Untreated natural clays may be slightly acidic. To over-
come the possible retarding effect of an acidic filler on rate of
vulcanization, such clays may be chemically treated with acid-
neutralizing materials {e.g. amines) during manufacture. Both
untreated and treated natural clays are included in this part of
1SO 5795.

1.3 Natural clays which have been surface-modified (e.g. by
treatment with silane) to achieve superior reinforcement of
rubber are not within the scope of this part of 1SO 5795.

1.4 Synthetic aluminium silicates and calcined natural clays
are outside the scope of this part of ISO 5795.

1.5 The test recipe and determination of vulcanization
characteristics (tests of clay in rubber) will be described in
1SO 5795-21),

2 Normative references

The following standards contain provisions which, through
reference in this text, constitute provisions of this part of
ISO 5795. At the time of publication, the editions indicated
were valid. All standards are subject to revision, and parties to
agreements based on this part of ISO 5795 are encouraged to
investigate the possibility of applying the most recent editions
of the standards listed below. Members of [EC and ISO main-
tain registers of currently valid International Standards.

ISO 787-10 : 1981, General methods of test for pigments and
extenders — Part 10: Determination of density — Pyknometer
method.

ISO 842 : 1984, Raw materials for paints and varnishes —
Sampling.

1SO 3262 : 1975, Extenders for paints.

3 Sampling

Sampling shall be carried out in accordance with 1ISO 842,

4 Methods (excluding tests in rubber)
See table 1.

Table 1 — Properties and corresponding methods of test

Property

Method of test

% Silicon [reported as silica (SiO,}]

% Aluminiumn [reported as alumina (Al,05)]
Si0,
Al,Oq
% Particles less than 2 pm {by mass)

% Particles less than 10 pm (by, mass)

Copper, total, mg/kg

Manganese, total, mg/kg

% lron, total

% Residue on 45 um sieve

% Residue on 125 um sieve

pH of aqueous suspension

% Matter volatile at 105 °C

% Loss on ignition at 1 0600 °C {on dried sample)
Density

Colour

ratio

Annex A
Annex B

Annex F

1ISO 3262 : 1975, clause 9
1SO 3262 : 1975, clause 9
Annex D
Annex E
Annex C
1ISO 3262 : 1975, clause 8
1SO 3262 : 1975, clause 8
ISO 3262 : 1975, clause 13
ISO 3262 : 1975, clause 10
1ISO 3262 : 1975, clause 11
ISO 787-10
1ISO 3262 : 1975, clause 7

1) To be published.
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Annex A
(normative)

Determination of silicon content — Molybdosilicate
spectrometric method

A.1 Principle

Fusion of the sample with sodium carbonate. Determination of
silicon still insoluble in acid (“insoluble silica”) as the loss in
mass when it is converted to volatile silicon tetrafluoride by
hydrofluoric acid, Determination of “residual silica” {i.e. the
silicon rendered acid-soluble by fusion) spectrometrically as
silicomolybdate,

. Total silicon is reported as SiO,, but this does not imply the
presence of any free silica (Si0,} in the sample,

A.2 Determination of insoluble silica

A.2.1 Reagents
During the analysis, unless otherwise stated, use only reagents

of recognized analytical grade and only distilled water or water
of equivalent purity.

WARNING — All recognized health and safety precau-
tions shall be observed throughout the determination.

A.21.1 Sodium carbonate, anhydrous.

A.21.2 Ammonium molybdate, 80 g/dm3 solution.

Dissolve 8,0 g of ammonium molybdate [(NH4)¢Mo,0,,.4H,0]
crystals in 80 cm3 of warm water, then dilute with water to
100 cm3 in a 100 cm3 measuring cylinder.

Store in a polyethylene bottle (A.2.2.1}.

A.21.3 Ammonium iron(ll) sulfate, 100 g/dm3 solution.

Dissolve 1049 of ammonium iron(ll) sulfate
[(NH4),S04.FeS04.6H,0] crystals in 60 cm3 of warm water
and 0,2 cm3 of sulfuric acid (A.2.1.9). Dilute with water to
100 cm3 in a 100 cm3 measuring cylinder.

NOTE — Always prepare this reagent freshly.

A.21.4 Ammonium iron(lll) sulfate, 0,1 g/dm3 solution
[calculated as iron(lll} oxide].

Dissolve 0,0603g of ammonium firon{lll} sulfate
[NH4Fe(S04),. 12H,0] crystals in 60 cm3 of warm water con-
taining 1 cm3 of the sulfuric acid {A.2.1.9), then dilute to
100 cm3 with water in a 100 cm3 measuring cylinder.

Store in a polyethylene bottle (A.2.2.1),

A.2.1.5 Hydrochloric acid, concentrated, 36 % (m/m),
o = 1,18 Mg/m3,

A.2.1.6 Hydrofluoric acid, 40 % (m/m).

A.2.1.7 Silver nitrate, 10 g/dm3 solution.

Dissolve 1,0 g of silver nitrate (AgNO,) crystals in water and
dilute to 100 cm3 with water in a 100 cm3 measuring cylinder.

Store in an amber glass bottle.

A.2.1.8 Sulfuric acid, 50 % (V/V) solution.

Cautiously, taking all necessary precautions, add 125 cm3 of
sulfuric acid [98 % (m/m), @ = 1,84 Mg/m3]} to 100 cm3 of
water in a beaker, allow to cool, then dilute with water to
250 cm3 in a measuring cylinder.

Store in a polyethylene bottle (A.2.2.1).

A.2.1.9 Sulfuric acid, 20 % (V/V) solution.

Cautiously add 50 cm3 of sulfuric acid [98 % (m/m),
¢ = 1,84 Mg/m3] to 150 cm3 of water in a beaker, cool, then
dilute with water to 250 ¢cm3 in a measuring cylinder.

Store in a polyethylene bottle (A.2.2.1).

A.2.2 Apparatus

Ordinary laboratory apparatus and

A.2.2.1 Polyethylene bottles, screw-capped, 250 cm3 and

1 dm3 capacity.

A.2.2.2 Platirum crucibles, 20 cm3 capacity, with platinum
lid and platinum stirring rod (length 50 mm).

A.2.2.3 Meker or similar burner, capable of reaching
approximately 900 °C to fuse the sodium carbonate with the
test portion (see A.2.3.2), and 1 100 °C for the subsequent
ignition step (see A.2.3.3.4).

A.2.2.4 Visible light spectrometer, the wavelength of
which can be adjusted between 400 nm and 800 nm.

A.2.25 Nickel beaker, 400 cm3 capacity.
Documents



http://avadocuments2026.com/doc/iso-5795-1-1988
http://avadocuments2026.com/doc/iso-5795-1-1988

A.2.3 Procedure

A.2.31 Test portion

Transfer approximately 1 g of the sample to a platinum crucible
(A.2.2.2), previously weighed to the nearest 0,1 mg, then
weigh the crucible and contents to the nearest 0,1 mg to obtain
the mass of the test portion {m).

A.2.3.2 Preparation of test portion

Add 5 g of the sodium carbonate {A.2.1.1) in portions to the
crucible, mixing thoroughly between additions with the
platinum stirring rod (see A.2.2.2), reserving about 0,5 g to
cover the mixture. Place the lid on the crucible, then cautiously
heat over the burner {(A.2.2.3) until the crucible contents are
molten. Maintain in the molten state for 30 min, then allow to
cool.

A.2.3.3 Determination

A.2.3.3.1 Place the crucible and lid in a 600 cm3 beaker, add
50 cm3 of hot water, cover with a watch glass, then carefully
add 30 c¢cm3 of the hydrochloric acid (A.2.1.5). Place the beaker
on a low-temperature hot-plate (85 °C £ 5 °C) until the fusion
cake becomes detached from the crucible. Remove the crucible
from the beaker, rinse the contents of the crucible into the
beaker with a jet of hot water, and remove adherent particles by
rubbing with a rubber-tipped glass rod. Remove the crucible lid
and clean in a similar fashion,

A.2.3.3.2 Evaporate the contents of the beaker to dryness on
the low-temperature hot-plate, then place in an oven at
106 °C £ 5 °C for 1 h.

A.2.3.3.3 Aliow the beaker to cool, then drench the residue
with 10 cm3 of the hydrochloric acid and dilute with 90 cm3 of
hot water. Warm to dissolve soluble salts, then filter through a
12,56 cm diameter medium-grade ashless filter paper (Whatman
No. 40%}), collecting the filtrate in a 500 cm3 graduated flask.
Wash the filter and beaker thoroughly with hot water, re-
moving adherent particles from the beaker with a rubber-tipped
glass rod. Continue washing until all chlorides have been
removed from the filter paper and precipitate [test portions of
the washings emerging from the funnel with a drop of the silver
nitrate solution (A.2.1.7)].

Reserve the filtrate and washings (F,).

A.2.3.3.4 Transfer the filter to the platinum crucible,
previously weighed to the nearest 0,1 mg, wipe the inside of
the beaker with a portion of dampened filter paper and place
the latter in the crucible. Dry the crucible and contents in the
oven at 105 °C + 5 °C, then carefully ignite over the burner.
When carbonaceous matter has been removed, complete the
ignition at a temperature above 1 100 °C. Allow the crucible to
cool in a desiccator, and weigh to the nearest 0,1 mg {m}.

5795 PT 1-448

ISO 5795-1 : 1988 (E)

A.2.3.35 Moisten the silica residue with water, add 10 drops
of the sulfuric acid solution (A.2.1.9), then 10 cm3 of the
hydrofluoric acid (A.2.1.6}. Place the crucible on the hot-plate
and evaporate to sulfuric acid fumes. Carefully expel residual
sulfuric acid by cautious heating over the burner, then heat to
about 1000 °C for 5 min. Allow to cool in a desiccator and
weigh to the nearest 0,1 mg (m1,).

A.2.4 Calculation of mass of insoluble silica

The mass of insoluble silica, 5, in the test portion (A.2.3.1} is
given, in grams, by the equation

My = my — my
where

m, is the mass, in grams, of the crucible and contents
before treatment with hydrofluoric acid (see A.2.3.3.4);

m, is the mass, in grams, of the crucible and contents
after treatment with hydrofiuoric acid (see A.2.3.3.6).

A.3 Determination of residual silica
A.3.1 Reagents

A.3.1.1 Silica, standard stock solution corresponding to
1,000 g of SiO, per cubic decimetre (prepared from a quantity
of high purity or precipitated silica which has been ignited at
1100 °C to constant mass).

Fuse exactly 1,000 g (weighed to within 1 mg) of the ignited
silica with 5 g of sodium carbonate (A.2.1.1) in a covered
platinum crucible (A.2.2.2). Extract the fused cake in hot water
after placing the crucible in the nickel beaker {A.2.2,5). Allow
to cool and transfer the extract together with rinsings from the
beaker and crucible to a 1 000 cm3 one-mark volumetric flask
and dilute to the mark with water,

Store in a polyethylene bottle (A.2.2.1).

1 cm3 of this standard solution contains 1,000 mg of SiO,.

A.3.1.2 Silica, standard solution corresponding to 60 mg of
§i0, per cubic decimetre.

Transfer 50,0 cm3 of the silica standard stock solution (A.3.1.1)
to a 1 000 cm3 one-mark volumetric flask and dilute to the mark
with water.

1 ecm3 of this standard solution contains 50 pg of SiO,.

A.3.1.3 Silica, standard solution corresponding to 10 mg of
Si0, per cubic decimetre.

Transfer 50,0 cm3 of the silica standard solution (A.3.1.2) to a
250 cm3 volumetric flask and dilute to the mark with water.

1 em3 of this standard solution contains 10 ug of Si0,.

*)  Whatman No. 40 Is an example of a suitable product available commercially. This information is given for the convenience of users of this part of

ISO 5795 and does not constitute an endorsement by ISO of this product.
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