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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.

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. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 2470-2 was prepared by Technical Committee ISO/TC 6, Paper, board and pulps.

ISO 2470 consists of the following' partsfiundet. the generalititie Paper, board land pulps — Measurement of
diffuse blue reflectance factor:

— Part 1: Indoor daylight conditions (ISO brightness)

— Part 2: Outdoor daylight conditions (D65 brightness)

iv © 1SO 2008 — All rights reserved
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Introduction

The reflectance factor (radiance factor) depends on the conditions of measurement, particularly the spectral
and geometric characteristics of the instrument used. This part of 1ISO 2470 should therefore be read in
conjunction with ISO 2469, which defines the geometric characteristics of the instrument and also defines the
photometric calibration procedure to be adopted.

The radiance factor of fluorescent materials, for which this property is most interesting, is also dependent on
the ultraviolet (UV content) of the illumination falling upon the sample. This part of ISO 2470 should therefore
be read in conjunction with ISO 11475, which describes the procedure for adjusting the UV content in this type
of instrument to match the CIE standard illuminant D65.

It is important to ensure that the property defined in this part of ISO 2470 is not confused with the property

known as ISO brightness, which is determined under conditions corresponding to the CIE-illuminant C, where
the UV content is much lower, approximating UV levels encountered in indoor viewing conditions.

© ISO 2008 — All rights reserved \Y
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INTERNATIONAL STANDARD I1ISO 2470-2:2008(E)

Paper, board and pulps — Measurement of diffuse blue
reflectance factor —

Part 2:
Outdoor daylight conditions (D65 brightness)

1 Scope

This part of ISO 2470 specifies a method for measuring the D65 brightness of pulps, papers and boards.

This part of 1ISO 2470 is limited in its scope to white and near-white pulps, papers and boards, particularly
those exhibiting fluorescence which promotes the appearance of whiteness. The measurement can only be
made in an instrument in which the ultraviolet energy level of the illumination has been adjusted to correspond
to the CIE standard illuminant D65 using a fluorescent reference standard.

The source employed in this»part'of ISO 2470 excites almost twice 'd@s much fluorescence as the illuminant in
ISO 2470-1. Consequently, this part of ISO 2470 is better suited for measuring the fluorescent contribution to
the brightness. However, D65 brightness shouldsnot (be) confused with ISO brightness which closely
approximates the brightness of papers viewed under indoor conditions.

NOTE The property called ISO brightness is measured with an instrument adjusted to a much lower UV content than
that specified in this part of ISO"2470. The ‘measurement of 1ISO' brightness is described in ISO 2470-1.

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 186, Paper and board — Sampling to determine average quality

ISO 2469:2007, Paper, board and pulps — Measurement of diffuse radiance factor

ISO 3688, Pulps — Preparation of laboratory sheets for the measurement of diffuse blue reflectance factor
(ISO brightness)

ISO 7213, Pulps — Sampling for testing

ISO 11475:2004, Paper and board — Determination of CIE whiteness, D65/10° (outdoor daylight)

© ISO 2008 — All rights reserved 1
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3 Terms and definitions

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

3.1

radiance factor

B

ratio of the radiance of a surface element of a body in the direction delimited by a given cone with its apex at
the surface element to that of the perfect reflecting diffuser under the same conditions of illumination

NOTE For fluorescent (luminescent) materials, the total radiance factor, g, is the sum of two portions, the reflected
radiance factor, 5, and the luminescent radiance factor, f , so that:

p= ﬂs + B
For non-fluorescent materials, the reflected radiance factor, Ps, is numerically equal to the reflectance factor R.

3.2

diffuse radiance [reflectance] factor

R

ratio of the radiation reflected and emitted from a body to that reflected from the perfect reflecting diffuser
under the same conditions of diffuse illumination and normal detection

NOTE 1 The ratio is often expressed as a percentage.
NOTE 2  The diffuse radiance [reflectance] factor is influenced by the backing'ifthe body is translucent.

NOTE 3  This part of ISO 2470 prescribes'diffuse " illumination-and- normal“detection in an instrument calibrated in
accordance with the provisions of this part of ISO 2470.

3.3
intrinsic radiance [reflectance] factor
R

diffuse radiance [reflectance] factor of a layer or pad of 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
radiance [reflectance] factor

NOTE The radiance [reflectance] factor of a single non-opaque sheet is dependent on the background and is not a
material property.

3.4
D65 brightness

R457,065

intrinsic radiance [reflectance] factor measured with a reflectometer having the characteristics described in
ISO 2469, equipped with a filter or corresponding function having an effective wavelength of 457 nm and a
half-peak bandwidth of 44 nm, and adjusted so that the UV content of the irradiation incident upon the test
piece corresponds to that of the CIE standard illuminant D65

NOTE The filter function is described more fully by the weighting function factors given in Annex A and Table A.1.

2 © ISO 2008 — All rights reserved
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4 Principle

A test piece is illuminated diffusely in a standard instrument and the light reflected normal to the surface is
either allowed to pass through a defined optical filter and then measured by a photodetector or measured by
an array of photosensitive diodes, where each diode responds to a different effective wavelength. The
brightness is then determined directly from the output from the photodetector or by calculation from the
photosensitive diode outputs using the appropriate weighting function.

5 Apparatus

5.1 Reflectometer, having the geometric, spectral and photometric characteristics described in ISO 2469
and calibrated in accordance with the provisions of ISO 2469, and equipped for the measurement of blue
reflectance factor as defined in Annex A.

5.1.1 In the case of a filter reflectometer, the radiation falling upon the test piece shall have a UV content
corresponding to that of the CIE standard illuminant D65, adjusted or verified by the help of the fluorescent
reference standard (5.2.2).

5.1.2 In the case of an abridged spectrophotometer, the instrument shall have a UV-adjustable filter with a
cut-off wavelength of 395 nm or some other system for adjustment and control, and this filter shall be adjusted
or the system shall be calibrated with the help of the fluorescence reference standard (5.2.2), so that the UV
content of the illumination falling upon the sample corresponds to that of the CIE standard illuminant D65.

5.2 Reference standardsfor—calibrationof, the jinstrument -and; the yworking standards, to be used
sufficiently frequently to’ensure satisfactory calibration’and UV adjustment.

5.2.1 Non-fluorescent reference standard for photometric ‘calibration, issued by an ISO/TC 6 authorized
laboratory in accordance with the provisions of ISO 2469.

5.2.2 Fluorescentireference standard:for uselin':adjusting thebUV-content:of the radiation incident upon
the sample, having a CIE whiteness'(D65/10°) value/(assigned by an ISO/TC6 authorized laboratory as
prescribed in ISO 11475:2004, Annex B.

NOTE Greater precision in the D65 brightness measurement would be attained if a fluorescent reference standard
having an assigned D65 brightness value were used. It is, however, important for the industry to have only one UV-filter
adjustment for all measurements under CIE standard illuminant D65 conditions. For this reason, a reference standard
having an assigned CIE whiteness (D65/10°) value as prescribed in ISO 11475 is preferred.

5.3 Working standards, as follows.

5.3.1 Two plates of flat opal glass, ceramic or other suitable non-fluorescent material, cleaned and
calibrated as described in ISO 2469.

NOTE In some instruments, the function of the primary working standard may be taken over by a built-in internal
standard.

5.3.2 Stable plastic or other tablet, incorporating a fluorescent whitening agent.
5.4 Black cavity, having a reflectance factor which does not differ from its nominal value by more than
0,2 %, at all wavelengths. The black cavity should be stored upside down in a dust-free environment or with a

protective cover.

NOTE The condition of the black cavity can be checked by reference to the instrument maker.
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