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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.
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Clear liquids — Estimation of colour by the Gardner colour
scale
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ments The method uses the Gardner colour scale descrlbed in Annex A

pplicable to drying oils, varnishes and solutions of fatty acids, polymerized fatty-acid
1 oil fatty acids, rosin and related products. The results might be invalid if otheb produd

hrison using human eyes. It is applicable to products having colours.from Gardner 1 t
ardner scale is not applicable to products with colours darker than-18. For products
r than Gardner 1 the method specified in ISO 6271 applies.

ormative references

llowing referenced documents, in whole or in part, are normally referenced in this d
dispensable for its application. For dated references, only the edition cited applies.
nces, the latest edition of the referenced document (including any amendments) app

96, Water for analytical laboratory use —.Specification and test methods

[25-2, Accuracy (trueness and precisian) of measurement methods and results — Part 2:
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b determination of repeatability and.reproducibility of a standard measurement method

3632, Binders for paints and varnishes — Rosin — Sampling and sample preparatipn for colour
irement

h528, Paints, varnishes and raw materials for paints and varnishes — Sampling

iblication No. 15:2004, Colorimetry

rinciple

blour of-a°liquid sample is measured using an instrument capable of measuring transmitted colour

colours.

4 Apparatus and materials

4.1 Colour-measuring instrument, spectrophotometer capable of measuring transmitted colour
(0°/180° geometry) and reporting the results in the Gardner colour scale. If such an instrument is not
available, one may be used which is capable of measuring transmitted colour and reporting in tristimulus
values using standard illuminant C and the 2° observer, described in CIE Publication No. 15:2004.

4.2 Absorption cells, 10 mm light path length recommended, unless a different path length is specified
by the instrument manufacturer or

4.3 Glass tubes, 11 mm path length. Glass test tubes designed for a specific instrument may be used.
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5 Sampling

Take a representative sample of the product to be tested, as described in ISO 15528.

In the case of rosin, take a representative sample, as specified in ISO 13632.

6 Procedure

Baseline calibration of the instrument shall be performed following the instrument manufacturer’s
recommendations.
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Three different materials were tested by 13 laboratories.

8.2 Repeatability limit, r

725-2.

The repeatability limit r is the value below which the absolute difference between two single test
results, each the mean of duplicates, obtained on identical material by one operator in one laboratory
within a short interval of time using the standardized test method can be expected to lie with a
probability of 95 %.

The repeatability for three repeated measurements, made in accordance with this International
Standard and expressed as the repeatability limit r; is 0,1 Gardner units.
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The repeatability standard deviation among test results, related to the above number by the factor 2,8,
is 0,02 Gardner units.

8.3 Reproducibility limit, R

The reproducibility limit R is the value below which the absolute difference between two test results,
each the mean of duplicates, obtained on identical material by operators in different laboratories using
the standardized test method can be expected to lie with a probability of 95 %.

The reproducibility for three repeated measurements, made in accordance with this International
Standard and expressed as the reproducibility limit R, is 0,5 Gardner units.

The reproducibility standard deviation among test results, related to the above numbérypy the factor
2,8,14 0,18 Gardner units.

8.4 |Bias

Since|there is no accepted reference material suitable for determining the bias of the progedure in this
test mpethod, bias has not been determined.

9 Testreport
The t¢st report shall contain at least the following information:

a) a|l details necessary to identify the product examined,;

b) alreference to this International Standard (ISO 4630);

c) ahy type of pretreatment of the test sample;

d) the result of the test as indicated in Clause 7;

e) apy deviation from the test methad)specified;

f) ahy unusual features (anomalies) observed during the test;
g) the date of the test.

© IS0 2015 - All rights reserved 3


https://standardsiso.com/api/?name=d764974179a0fedb37676c70b3a404d8

ISO 4630:2015(E)

A.1 Reagents

Annex A
(normative)

Gardner colour standards

In preparing these standards, use only reagents of recognized analytical grade and only water of at

least grade 3|purity as defined in ISO 3696.

A.1.1 Hydrochloric acid, diluted 1 + 17

Mix 1 volumg of concentrated hydrochloric acid, 38 % (by mass), p = 1,19 g/ml, with-17 volumes of yvater.

A.1.2 Potdssium hexachloroplatinate solution

Dissolve 79(01 mg of potassium hexachloroplatinate (KzPtClg) in diluted hydrochloric acid (A.1.1) in a
100 ml one-fphark volumetric flask. Warm the solution until all the potassium hexachloroplatinate has

dissolved. Cdol to 20 °C, dilute to the mark with the same hydrochlotic acid and mix well.

The stock sojution A.1.2 prepared in this way shall have tristimulus values which lie within the [imits
specified in Table A.1 when measured in accordance with 4.1%and 4.2 (10 mm optical path length) in the

spectrophot¢meter.

Table A.1 — Tristimulus tolerance limitsfor potassium hexachloroplatinate stock

solution (A.1.2)

X

Y

VA

80,9 £0,5

871+0,5

24,5+1,5

A.1.3 Cobalt(II) chloride solutien

Dissolve 40 glof cobalt(II) chloride’hexahydrate (CoCly - 6H20) in 120 g of diluted hydrochloric acid (A.1.1).

A.1.4 Iron|(III) chloride Solution

Dissolve 1 0
(A.1.1), heati

0 g of iren(III) chloride hexahydrate (FeCl3 - 6H20) in 240 g of diluted hydrochlori
Ing gently if necessary. Adjust the concentration so that the solution has exactly the

colour (visudlly assessed) as a freshly prepared 30 g/1 solution of potassium dichromate (KzCr;

concentrate

stlfuricacid (p =184 o /ml)
\W 7 o7 J

c acid
same
D7) in

The stock solution A.1.4 prepared in this way shall have tristimulus values X, Y, Z which lie within the
limits specified in Table A.2 when measured in accordance with to 4.1 and 4.2 (10 mm optical path
length) in the spectrophotometer.

Table

A.2 — Tristimulus tolerance limits for iron(III) chloride stock solution (A.1.4)
X Y zZ
10,0 + 2,5 5315 0,0+0,2
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A.2 Preparation of liquid colour standards

A.2.1 Gardner colour standards 1 to 8

ISO 4630:2015(E)

Into each of a series of one-mark volumetric flasks of the capacities indicated in Table A.3, transfer from
a microburette the volume of potassium hexachloroplatinate solution (A.1.2) shown in Table A.3, make
each up to the mark with diluted hydrochloric acid (A.1.1) and mix well.

Table A.3 — Composition of Gardner colour standards 1 to 8

Gardner colour standard number | Volume of potassium hexachloro- Volume of volumetric flask
platinate solution
ml ml
1 3,48 50
2 5,47 50
3 8,42 50
4 6,58 25
5 9,60 25
6 5,35 10
7 8,10 10
8 10,00 10
A.2.2 Gardner colour standards 9 to 18
Into B series of 100 ml one-mark volumetric“flasks, introduce from burettes the| volumes of
iron(1I) chloride solution (A.1.4) and cobalt(l) chloride solution (A.1.3) shown in Table A¥4. Make each
up to [the mark with diluted hydrochloric acid*(A.1.1) and mix well.
Table A.4 — Compaosition of Gardner colour standards 9 to 18
Gardper colour standard | Volume:of iron(III) chlo- Volume of cobalt(II) Volume of hiydrochloric
number ride solution chloride solution adid
ml ml npl
9 3,8 3,0 93,2
10 51 3,6 91,3
11 7,5 53 87,2
12 10,8 7,6 81,6
13 16,6 10,0 73,4
14 22.2 13,3 64,5
15 29,4 17,6 53,0
16 37,8 22,8 39,4
17 51,3 25,6 23,1
18 100,0 0,0 0,0

A.2.3 Storage

Gardner colour standards are stable for 6 months when stored in the dark but should preferably be
prepared immediately before use.
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