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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, governmental and
non-governmental, in liaison with 1ISO, also take part in the work. ISO collaborates closely with the International
Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. 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.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 11475 was prepared by Technical Committee ISO/TC 6, Paper, board and pulps.
This second edition cancels and replaces the first edition (ISO 11475:1999), of which it constitutes a minor
technical revision: the only change is in B.4.3 which indicates that the IR2 and IR3 standards shall have a CIE

whiteness value of at least 130 and a fluorescent component of the whiteness of at least 50.

It is based on the CIE whiteness formula, published in CIE Publication 15.2-1986, Colorimetry[“].

iv © ISO 2004 — All rights reserved
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Paper and board — Determination of CIE whiteness, D65/10°
(outdoor daylight)

1 Scope

This International Standard specifies the procedure to be used for determining the whiteness of papers and
boards. The values obtained correspond to the visual appearance of white papers and boards with or without
fluorescent whitening agents when they are viewed under the CIE D65 daylight illuminant. It is based on
reflectance data obtained over the full visible spectral range (VIS) in contrast to the measurement of ISO
brightness which is limited to the blue region of VIS.

In addition, it specifies a method for adjustment of the UV-content to correspond to the D65 daylight
illuminant®l[® insofar as results obtained when fluorescent whitening agents are present are dependent upon
the UV-content of the radiation falling upon the sample. It is specific for the measurement of fluorescence in the
blue region of the spectrum.

This method is not applicable to coloured papers containing fluorescent dyes.

This International Standard should be read in conjunction with ISO 2469.

NOTE A related standard, ISO 11476[4], specifying the procedure for obtaining values corresponding to the appearance of
these products under indoor illumination, has also been published.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

ISO 2469, Paper, board and pulps — Measurement of diffuse reflectance factor

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1
reflectance factor
R

ratio of the radiation reflected by a body to that reflected by the perfect reflecting diffuser under the same
conditions

NOTE The ratio is expressed as a percentage.

3.2

intrinsic reflectance factor

reflectivity

R

reflectance factor of a layer or pad of the material thick enough to be opaque, i.e. such that increasing the
thickness of the pad by doubling the number of sheets results in no change in the measured reflectance factor

© 1SO 2004 — All rights reserved 1
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3.3
radiance factor

ratio of the radiance of a body to that of the perfect reflecting diffuser under the same conditions of illumination
and viewing

NOTE For fluorescent (luminescent) materials, the total radiance factor, 3, is the sum of two portions, the reflected
radiance factor, (s, and the luminescent radiance factor, 3., so that

B =PBs+ P
For non-fluorescent materials, the reflected radiance factor, 3s, is simply the reflectance factor, R.

3.4

CIE whiteness value

Wio

measure of whiteness derived from the CIE tristimulus values determined under the conditions specified in this
International Standard

NOTE CIE whiteness is dimensionless and is expressed as whiteness units.

35

green/red tint value

TW.lO

measure of the deviation from whiteness of the test material towards the green or red region

NOTE 1 The tint value is dimensionless and is expressed as tint units.

NOTE 2 A positive value of T}y 1, indicates a greenish tint and a negative value indicates a reddish tint.

3.6

fluorescence component

Fio

measure of the extent to which the whiteness of the material is affected by excitation of the added fluorescent
whitening agent (FWA) under the conditions specified in this International Standard

NOTE The suffix 10 is used to indicate that the value refers to the CIE 1964 (10°) observer.

4 Principle

The diffuse radiance factor of the material is determined under standardized conditions after the instrument has
been adjusted so that a reference standard has the same CIE whiteness value as it would have under CIE
standard D65 illumination, and the CIE whiteness value and the tint value are calculated. The fluorescence
component of the whiteness is calculated from the difference between this whiteness value and the whiteness
value obtained when the fluorescence emission from the material is eliminated, for instance by the introduction
into the light beams of a sharp cut-off UV-absorbing filter.

5 Apparatus and equipment

5.1 Reflectometer or spectrophotometer, having the geometric, spectral and photometric characteristics
described in 1SO 2469, Annex A, calibrated in accordance with the provisions of ISO 2469, Annex B, and
equipped with a radiation source having an adequate UV-content and a means of adjusting the relative
UV-content so that the measured CIE whiteness value agrees with that corresponding to the D65 illuminant!6l.

NOTE In the 1994 edition of ISO 2469, the reflectometer characteristics are described in Annex A and the calibration
service is described in Annex B. When I1SO 2469 is revised, the numbering may change; users of editions subsequent to
1994 should therefore determine which elements of text specify these characteristics and this service.

For the measurement of reflectance factors with the fluorescence effect eliminated, the instrument shall be
equipped with a sharp cut-off, UV-absorbing filter having a transmittance not exceeding 5,0 % at and below a
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