INTERNATIONAL

ISO

STANDARD 2470-2

First edition
2008-11-01
Paper, board and pulps — Measurement
of diffuse blue reflectance factor —
Part 2:
Outdoor daylight conditions
(D65 brightness)
Papier, carton et pates>* Mesurage du facteur de réflectance diffuse
dans le bleu —
Partie 2: Conditions de lumiere du jour extérieure (degré de|blancheur

D65)

_——— Reference number
= — ISO 2470-2:2008(E)

© SO 2008


https://standardsiso.com/api/?name=bee2d3aef9457cf3f1d011d365bcf04c

ISO 2470-2:2008(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© IS0 2008

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
1ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © ISO 2008 — Al rights reserved


https://standardsiso.com/api/?name=bee2d3aef9457cf3f1d011d365bcf04c

ISO 2470-2:2008(E)

Contents Page
Lo =TT o o N iv
L oo [T L7 o o '
1 R oY P 1
2 Normative referencCes.........ciiiiiiii G e 1
3 Terms and definitions ........ccco i e 2
4 PrinCIPle... e s b n e s 3
5 APPAratus ..o asssees S s b 3
6 Sampling and conditioning .......ccccccciiiiicn e T b ———— 4
7 Preparation of test PieCes. ... S rar b e er s 4
8 ProCedure.......cccoimiiiinnssrensre s b b - 4
9 EXpression of results ... e e e 5
10 g =Y o7 L= T T S HR 5
1 JLIKC=253 S5 (=1 oo Y S 5
Annex A (normative) Spectral characteristics of instruments for measuring D65 brightness |................. 6
BibIEJgraphy ....................................................................................................................................................... 8

© 1SO 2008 — All rights reserved iii


https://standardsiso.com/api/?name=bee2d3aef9457cf3f1d011d365bcf04c

ISO 2470-2:2008(E)

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—n—ai Mth—SO; ake j MOk i#h 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 tgsk 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 alWote.

Attention is flrawn 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 vas prepared by Technical Committee ISO/TC 6, Paper, board-and pulps.

ISO 2470 cqnsists of the following parts, under the general title Paper, board and pulps — Measuremgnt of
diffuse blue feflectance factor:

— Part 1: lndoor daylight conditions (ISO brightness)

— Part 2: Dutdoor 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
the U
be rd
of in

It is
know
the

radiance factor of fluorescent materials, for which this property is most interesting, is also(d
Itraviolet (UV content) of the illumination falling upon the sample. This part of ISO 2470-sho

strument to match the CIE standard illuminant D65.
mportant to ensure that the property defined in this part of ISO 2470 is net\eonfused with

n as ISO brightness, which is determined under conditions corresponding.to/the CIE-illumin
V content is much lower, approximating UV levels encountered in indoor:viewing conditions.

ependent on
Lild therefore

ad in conjunction with ISO 11475, which describes the procedure for adjusting the UV content in this type

the property
ant C, where
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Paper, board and pulps — Measurement of diffuse blue
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Part 2:
Outdoor daylight conditions (D65 brightness)
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Scope

part of ISO 2470 specifies a method for measuring the D65 brightness of-pulps, papers and
part of 1ISO 2470 is limited in its scope to white and near-white pulps, papers and boards
e exhibiting fluorescence which promotes the appearance of whiteness. The measurement
P in an instrument in which the ultraviolet energy level of the illuntination has been adjusted td
e CIE standard illuminant D65 using a fluorescent reference Standard.

source employed in this part of ISO 2470 excites almost twice as much fluorescence as the
P470-1. Consequently, this part of ISO 2470 is betterSuited for measuring the fluorescent cq
prightness. However, D65 brightness should not>be confused with ISO brightness w
bximates the brightness of papers viewed under-indoor conditions.

E The property called ISO brightness is measured with an instrument adjusted to a much lower U
pecified in this part of ISO 2470. The measurement of ISO brightness is described in ISO 2470-1.

Normative references
ences, only the editien cited applies. For undated references, the latest edition of theg
ment (including any@mendments) applies.

186, Paper andboard — Sampling to determine average quality

P469:2007 Paper, board and pulps — Measurement of diffuse radiance factor

B688,\Pulps — Preparation of laboratory sheets for the measurement of diffuse blue refleq

following referenced documents are indispensable for the application of this document.

oards.
| particularly

can only be
correspond

illuminant in
ntribution to
hich closely

content than

For dated
referenced

tance factor

(ISO

brightness)

ISO 7213, Pulps — Sampling for testing

ISO

11475:2004, Paper and board — Determination of CIE whiteness, D65/10° (outdoor daylight)
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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 factd
p= ﬂs +
For non-fluorg

3.2

diffuse radi
R

ratio of the
under the s4

NOTE 1 T
NOTE 2 T
NOTE 3 T
accordance W
33

intrinsic raq
ROO

diffuse radis
increasing t

radiance [re

NOTE Tl
material propg

3.4

T|

r, fg, and the luminescent radiance factor, /4, so that:

i

scent materials, the reflected radiance factor, Ps, is numerically equal to the reflectance factor R.

ance [reflectance] factor

radiation reflected and emitted from a body to that reflected fromthe perfect reflecting dif]
me conditions of diffuse illumination and normal detection

he ratio is often expressed as a percentage.
ne diffuse radiance [reflectance] factor is influenced by the backing if the body is translucent.
nis part of 1SO 2470 prescribes diffuse illumination @nd” normal detection in an instrument calibrat

ith the provisions of this part of ISO 2470.

iance [reflectance] factor

nce [reflectance] factor of a layer-or pad of material thick enough to be opaque, i.e. such
e thickness of the pad by doubling the number of sheets results in no change in the meag
ectance] factor

ne radiance [reflectance] factor of a single non-opaque sheet is dependent on the background and is
prty.

D65 bright
R457,p65

ess

intrinsic radignce Jreflectance] factor measured with a reflectometer having the characteristics describ
ISO 2469, epuipped with a filter or corresponding function having an effective wavelength of 457 nm 3
half-peak bgndwidth of 44 nm, and adjusted so that the UV content of the irradiation incident upon thqg

fuser

ed in

that
ured

not a

ed in
nd a
test

piece corres

NOTE

ponds to that of the CIE standard illuminant D65

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

Reflectometer, having the geometric, spectral and photometric characteristics described

in 1ISO 2469

calibrated in accordance with the provisions of 1ISO 2469, and equipped for the measurement of blue

reflegctance 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 § UV content
corrgsponding to that of the CIE standard illuminant D65, adjusted or verified byithe help of the fluorescent

refer

5.1.2
cut-g
or th
cont

5.2
suffi

5.2.1
labo

5.2.2
the
pres

NOTE

havin
adjus
havin

5.3

5.3.1
calib

NOT
stang

ence standard (5.2.2).

ff wavelength of 395 nm or some other system for adjustment and eontrol, and this filter shal
e system shall be calibrated with the help of the fluorescence réference standard (5.2.2), sg
ent of the illumination falling upon the sample corresponds to that of the CIE standard illuming

Reference standards for calibration of the instrument and the working standards,
iently frequently to ensure satisfactory calibration and UV adjustment.

Non-fluorescent reference standard for photometric calibration, issued by an ISO/TC
atory in accordance with the provisions of ISQ,2469.

Fluorescent reference standard for<use in adjusting the UV content of the radiation i
sample, having a CIE whiteness (D65/10°) value assigned by an ISO/TC6 authorized |
cribed in ISO 11475:2004, Annex B-

Greater precision in the D85, brightness measurement would be attained if a fluorescent referg
g an assigned D65 brightness value were used. It is, however, important for the industry to have only
tment for all measurements under CIE standard illuminant D65 conditions. For this reason, a referg
g an assigned CIE whiteness (D65/10°) value as prescribed in ISO 11475 is preferred.

Working standards, as follows.

Two plates—of flat opal glass, ceramic or other suitable non-fluorescent material,
rated as described in 1ISO 2469.
E In-'some instruments, the function of the primary working standard may be taken over by a b
ard.

In the case of an abridged spectrophotometer, the instrument shall’have a UV-adjustablg filter with a

be adjusted
that the UV
nt D65.

to be used

b authorized

cident upon
boratory as

tnce standard
one UV-filter
nce standard

cleaned and

uilt-in internal

5.3.2

5.4

Stable plastic or other tablet, incorporating a fluorescent whitening agent.

Black cavity, having a reflectance factor which does not differ from its nominal value b

y 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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6 Sampling and conditioning

If the tests are being made to evaluate a lot of paper or board, the sample should be selected in accordance
with ISO 186. If a lot of pulps is to be evaluated, the sample should be selected in accordance with ISO 7213.
If the tests are made on another type of sample, make sure that the test pieces taken are representative of the

sample rece

ived.

Conditioning according to ISO 187 is recommended but not required, but preconditioning with elevated
temperatures should not be applied since it might change the optical properties.

7 Prepa
Regarding p

ration of test pieces

ulp samples, prepare laboratory sheets in accordance with ISO 3688.

Avoiding watermarks, dirt and obvious defects, cut rectangular test pieces approximately //55mm x 150

Assemble a
that doublin
additional sk
light or heat,

Mark the top

If the top sid
papers man

8 Proce

8.1 Calibr
(5.2.1)ISO |
instrument i

least ten of the test pieces in a pad with their top sides uppermost; the number should be
j the number of test pieces does not alter the radiance factor. Protect the pad by placin
eet on both the top and bottom of the pad; avoid contamination and-unnecessary exposu

test piece in one corner to identify the sample and its top side.

e can be distinguished from the wire side, it shall be uppermost; if not, as may be the cas
ifactured on double wire machines, ensure that the same side of the sheet is uppermost.

dure

bte the instrument according to the instrument maker's instructions, using a non-fluores
bvel 3 reference standard (IR3) or a working standard (5.3.1) calibrated in relation to an IR3.
5 of the abridged spectrophotometerntype, and if the material to be measured contains

D

suspected t¢ contain a fluorescent component; adjust the setting of the UV-adjustment filter or of a sy

having a ¢
ISO level 3 §

8.2 Remg
procedure a
Read and re

8.3 Move
and similarly
8.4 Ifrequ

NOTE 1 If

=

J

brresponding function (see 5.1.2) using the fluorescent (5.2.2) and non-fluorescent (
tandards in accordance with the-instrument maker's instructions.

ve the protecting sheets_from the test piece pad. Without touching the test area, uss
bpropriate to the instrument to measure the D65 brightness of the top side of the test piece
cord the value to the'nearest 0,05 %, or better, radiance factor.

the measured)test piece to the bottom of the pad and determine the D65 brightness for the
for the following test pieces, until a total of not less than ten test pieces has been measured.

ired, turn the pad upside down and repeat the procedure for the other side.

mm.
such
g an
re to

e for

scent
f the
or is
stem
2.1)

the
pad.

next

ut-off

in_the case of fluorescent samples, measurements are made with UV-exclusion filters with a g

wavelength of 420 nm, placed in the light beams, it is possible to determine the D65 brightness of the non-fluorescent
substrate and thus to calculate the contribution of the fluorescent whitening agent to the D65-brightness, but this is outside
the scope of this part of ISO 2470.

NOTE 2

In the case of a non-fluorescent material, the D65 brightness and the ISO brightness are identical.
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9 Expression of results

Calculate the mean intrinsic radiance factor and its standard deviation separately for each side measured, as
the D65-brightness of the paper, board or pulp in percent to the nearest 0,5 % radiance factor. If both sides
were measured and the mean values differ by more than 0,5 %, and if this difference is statistically significant,
the two sides shall be identified and the results reported separately. If the difference is equal to or less than
0,5 %, the overall average shall be reported.

Although the measurements should be made to the nearest 0,05 % radiance factor in accordance with the
precision of the instrument, the final result should be expressed only to the nearest 0,5 % radiance factor as
an indication of the lack of resolution in adjusting the UV filter.

10

Data
as d
betw

11
The

b)
c)
d)

e)

f)

¢)]

Precision

available for fluorescent papers after adjustment of UV content of the irradiation falling on
bscribed in this part of ISO 2470 indicate, for a medium level of fluorescence,\a coefficien
een different laboratories of the order of 1 %.

Test report

est report shall include the following information:

b reference to this part of ISO 2470;

Hate and place of testing;

brecise identification of the sample;

Whether the test pieces were conditioned‘and, if so, the conditioning atmosphere used;

he mean D65 brightness and standard deviation for each required side, or the mean a
Heviation of the two sides, to the nearest 0,5 % radiance factor;

he type of instrument used;

any departure from this_part of ISO 2470 or any circumstances or influences that may have
results.

he test piece
of variation

nd standard

affected the
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Annex A
(normative)

Spectral characteristics of instruments for measuring D65 brightness

A.1 Filter

The effectivJa wavelength of the reflectometer, 457,0 nm + 0,5 nm, and the half-peak bandwidth of 44.nn

arrived at w
taking into c
a) therela
b) therela
c) therela

d) therela

A.2 Abrid

The F(A) ¢

spectrophotometer measuring at 10 nm or 20 nm intervalsgthe appropriate values given in Table A.1 fg

different wa
intermediate

For the ran
treatment of|

Furthermorg
700 nm sho
generated in

colorimeters

th a combination of lamps, integrating sphere, glass optics, filters and photoelectric\.deteq
bnsideration that these parameters are dependent upon

ive spectral distribution of the radiant flux leaving the integrating sphere,
ive spectral transmittance of the glass optics,
ive spectral transmittance of the filters and spectral sensitivity of the‘detection system,

ive spectral responsitivity of the photoelectric detectors, each being a function of wavelength|

ged spectrophotometers

f the brightness function at 5nm intervals.\is" indicated in Table A1. In an abri
elengths should be used in the calculation of D65 brightness without any attempt to recalc

values.

pe of white and near-white papers:for which this part of 1SO 2470 is applicable, no fu
these functions is necessary.

, in the case of a filter instrument, the area under the curve of F(1) for wavelengths exced
Lld be small enough forimeasurement not to be affected by any infrared fluorescent radi
the sample.

N are
tors,

dged
r the
ulate

rther

eding
ation
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