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National foreword

This Part of this British Standard has been prepared under
the direction of the Paper Standards Committee.

It is identical with 1SO 2469-1977 ‘Paper, board and
pulps — Measurement of diffuse reflectance factor’, which
was developed by Technical Committee iSO/TC 6, Paper,
board and pulps, and was published by the International
Organization for Standardization (1SO}.

BS 4432 : Part 1 was first published in 1969 and was
revised in 1975. The edition published in 1975 was identical
with 1SO 2469-1973. The second edition of 1SO 2469,
incorporating a new annex D, was published in 1977, and
cancelled and replaced the first edition. This second
revision of BS 4432 : Part 1 has been published to align the
British Standard with the text of the current ISO standard,
1SO 2469-1977.

This Part of this British Standard is one of a series relating
to the determination of the optical properties of pulp,
paper and board. Other Parts of this British Standard are:

Part 2 Measurement of diffuse blue reflectance factor (I1SO
brightness) of paper and board

Part 3 Determination of opacity (paper backing) of paper
and board by the diffuse reflectance method

Part 4 Measurement of diffuse blue reflectance factor (1SO
brightness) of pulps

The footnote to annex D states that up-to-date lists of
standardizing and authorized laboratories are available
from the Secretariat of 1SO/TC 6 (AFNOR), or from the
ISO Central Secretariat. Within the United Kingdom, 1SO
reference standards of level 3, which are issued by
authorized laboratories, can be obtained from the Research
Association for the Paper and Board, Printing and
Packaging Industries (PIRA), Randalls Road, Leatherhead,
Surrey.

References are made to CIE definition 45-20-195 in 2.3,
and CIE definition 45-30-135 in A.1. These definitions are
given in International Lighting Vocabulary, 3rd ed.,
published by Commission Internationale de |’Eclairage
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(CIE) and obtainable from Hon. Librarian {National
llumination Committee), ¢c/o Thorn Lighting Limited,
Great Cambridge Road, Enfield, Middlesex EN1 TUL.

Terminology and conventions. The text of the
international standard has been approved as suitable for
publication, without deviation, as a British Standard.

Some terminology and certain conventions are not identical
with those used in British Standards; attention is especially
drawn to the following.

Wherever the words ‘International Standard’ appear,
referring to this standard, they should be read as ‘British
Standard’.

The comma has been used throughout as a decimal marker.
In British Standards it is current practice to use a full point
on the baseline as a decimal marker.

NOTE. Typographical error. The footnote to annex D should

commence with an asterisk, not the figure 1), to correlate with the
asterisk at the end of paragraph 4.
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British Standard Methods for

Determining optical properties of pulp, paper and board

Part 1. Measurement of diffuse reflectance factor of paper, board and pulps

0 INTRODUCTION

The reflectance factor depends on the conditions of
measurement, particularly the spectral and geometric
characteristics of the instrument used. The diffuse
reflectance factor is determined using instruments having
the characteristics given in annex A.

Measurements of reflectance factor need to be made to a
high degree of accuracy. The only practical means of
achieving this is by calibration using 1SO reference
standards of level 3. 1t is, therefore, essential that for each
country, or group of countries, there shall be appointed a
standardizing laboratory that will issue 1SO reference
standards of level 2 at prescribed regular intervals (see
annex D). The standardizing laboratories shall, by means of
the interchange of ISO reference standards of level 2, check
their results and agree upon the values to be assigned to
these reference standards with respect to the 1SO reference
standard of level 1. This method is entirely dependent on
these arrangements being established within and between
countries.

1 SCOPE AND FIELD OF APPLICATION

This International Standard specifies the equipment and
preliminary  procedures for measuring the diffuse
reflectance factor of pulp, paper and board.

Measurements of diffuse reflectance factor can be used for
the evaluation of optical properties such as diffuse biue
reflectance factor (ISO brightness), the scattering
coefficient of pulp, opacity, whiteness, luminous
reflectance factor, the chromaticity co-ordinates of paper
and the intrinsic reflectance factor of non-fibrous materials.
By means of filters or other equipment the spectral
characteristics of the instruments are adjusted according to
the properties to be measured. Numerical values optically
characterizing the materials are calculated specifically for
each property determined.

2 DEFINITIONS

For the purpose of this International

following definitions apply :

Standard, the

2.1 refiectance factor, R : The ratio, expressed as a
percentage, of the radiation reflected by a body to that
reflected by a perfect reflecting diffuser under the same
condition.

2.2 intrinsic reflectance factor, R.. : The reflectance factor
of a layer or pad ot material thick enough to be opaque.

2.3 1SO reference standard of level1 (IR 1)'): The
perfect reflecting diffuser (CIE 45-20-195)2). Ideal uniform
diffuser with a reflectance equal to 1.

2.4 1SO reference standard of level 2 (IR 2) : Standard
whose reflectance factor has been determined by a
standardizing laboratory in relation to the IR 1. These
standards are used by the authorized laboratories for the
calibration of their reference instrument.

2.5 1SO reference standard of level 3 (IR 3) : Standard
measured by an authorized laboratory against an IR 2.
These standards are used by the working laboratories for
the calibration of their instruments.

3 PREREQUISITES

3.1 Reference instruments

To obtain reproducible values of the reflectance factor it is
essential that the reference instruments used by the author-
ized laboratories shall be maintained in perfect working
order. Their characteristics are given in annex A. It is vital
that these reference instruments shall be kept in calibration
by the interchange of ISO reference standards of level 3.

1) The ISO reference standard nomenclature given in 2.3 to 2.5 is consistent with the present state of International Standard ISO . . ., which 15

still under study.

2) CIE (Commission Internationale de l'éclairage), International Lighting Vocabulary, 3rd Edition, for CIE definitions.
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3.2 IS0 reference standards of level 2

To set the upper end of the scale of the reference
instruments plane, ISO reference standards of level 2 with
known intrinsic reflectance factors are required. For these
reference standards materials such as freshly prepared
tablets of barium sulphate or plates of high reflectance,
high opacity opal glass may be used.

The preparation of pressed tablets of barium sulphate is
described in annex C.

3.3 IS0 reference standards of level 3

The working instruments shall be calibrated against a
reference instrument. For this purpose ISO reference
standards of level 3 are distributed by authorized
laboratories (see annex B). These reference standards shall
cover various working ranges and spectral conditions of the
instruments.

3.4 Working standards

These may be ground surface opal glass plates that can be
used for the routine adjustment of working instruments.

4 APPARATUS

4.1 Reflectometer having the same essential geometric,
spectral and photometric characteristics as the reference
instruments described in annex A.

4.2 Two opal glass plates with ground surfaces, calibrated
with respect to SO reference standards of level 3, or of
level 2 and level 3, for use as working standards. To ensure
the highest degree of accuracy the reflectance factors of
each IR 3 should be kept within the general range of
samples to be measured; the opal glass plates may be
assigned different values depending upon the working
region and the purpose of the measurement.

4.2.1 Calibration of the working standards

The calibration of the working standards is performed with
either I1SO reference standards of level 3, or level 2 and
level 3.

4.21.1 CALIBRATION WITH RESPECT TO ISO REF-
ERENCE STANDARDS OF LEVEL 3ALONE

All calibrations are basically referred to 1SO reference
standards of level 3 which have been measured by an
authorized laboratory against an IR 2 in relation toan IR 1.

The filters prescribed for the measurement are inserted into
the light beams. Using the procedure appropriate to the
instrument, read off and record to the nearest 0,1 %
reflectance factor of one of the working standards with
respect to each IR 3. Calculate the mean of these readings.
The range of such a set of values shall not exceed 0,3 %
reflectance factor. Repeat this procedure for the second
working standard.

Calibrate the cleaned working standards against the 1SO
reference standards of level 3 and use recently calibrated
reference  standards frequently enough to ensure
satisfactory calibration.

NOTE — Handle each IR 3 carefully and protect the test area from
any contamination. Keep them in darkness, preferably in plastics
envelopes.

4212 CALIBRATION WITH RESPECT TOo AN ISO
REFERENCE STANDARD OF LEVEL 2 aAND ISO REF-
ERENCE STANDARDS OF LEVEL 3

The filters prescribed for the measurement are inserted into
the light beams. Using the procedure appropriate to the
instrument, measure the reflectance factor of both working
standards against the IR 2. Read and record the reflectance
factor of the working standard to the nearest 0,1 %
reflectance factor.

When removing a barium sulphate standard from the test
piece aperture, remove with a clean dry cloth any powder
adhering to the contact surface. Otherwise it may be
transferred to the working standard subsequently applied.

At suitable intervals check with respect to IR 3 reference
standards, that the instrument has remained in calibration
with the reference instrument.

4.2.2 Use of working standards

Use one plate as a working standard and the other as a
control plate for the working standard. Check the working
standard daily against the control plate. It is of the utmost
importance that the opa!l glass plates used as working
standards shall be cleaned before the daily check. If there is
any change in the reflectance factor, clean it by the
procedure described in 4.2.3.7 If the change persists,
recalibrate both plates against IR 3 reference standards.

4.2.3 Cleaning the working standards

Rinse with distilled water, rubbing with a soft brush {with
synthetic fibre bristles) and detergent free from fluorescent
ingredients. Rinse thoroughly in distilled water and dry by
blotting with filter paper. Leave in a desiccator unti! stable.

5 SAMPLING

The sampling procedure, which will depend on the purpose
of the measurement, shall be agreed between the parties
concerned.

6 PREPARATION OF TEST PIECES

Instructions for the preparation of test pieces are given in
the relevant test methods for determining optical
properties, based on measurements of reflectance factor.
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