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CAUTION:

This Test Method may include safety precautions which are believed to be appropriate at the time of publication of the method. The intent of these
is to alert the user of the method to safety issues related to such use. The user is responsible for determining that the safety precautions are complete
and are appropriate to their use of the method, and for ensuring that suitable safety practices have not changed since publication of the method. This
method may require the use, disposal, or both, of chemicals which may present serious health hazards to humans. Procedures for the handling of
such substances are set forth on Material Safety Data Sheets which must be developed by all manufacturers and importers of potentially hazardous
chemicals and maintained by all distributors of potentially hazardous chemicals. Prior to the use of this method, the user must determine whether
any of the chemicals to be used or disposed of are potentially hazardous and, if so, must follow strictly the procedures specified by both the
manufacturer, as well as local, state, and federal authorities for safe use and disposal of these chemicals.

Visual grading and color matching of paper

1. Scope

11 This method describes the spectral, photometric, and geometric characteristics of a light source, the
illuminating and viewing conditions, and the procedures to be used for the visual evaluation of color differences of paper,
including those containing fluorescent whitening agents.

1.2 This method specifies light sources which are selected to accomplish three objectives: (a) simulation of
the actual and illuminating conditions of ultimate use, (b) employment of two light sources which are spectrally very
different in order to exaggerate observable differences between sample and standard if any difference exists, and (c)
employment of a UV radiator to detect the presence of fluorescent whitening agents (FWA) and assess their impact on
final appearance.

1.3 This method is applicable when the testers have normal color vision.
2. Significance
2.1 In order to achieve the best possible agreement between customer and supplier on visual color matches,

the same set of illuminating and viewing conditions must be employed by both customer and supplier. For example, if the
customer will be using the paper in a typical office which is illuminated by cool white fluorescent (CWF) lighting, then
the paper supplier should also use CWF as the light source for the visual assessment of the product. If the paper being
evaluated contains optical brightening agents which fluoresce when excited by ultraviolet light, it is very important that
the customer’s light source be matched in the ultraviolet region as well as the visible region of the spectrum. Many
observation booths are equipped with a UV light which may be added to any illuminant. Since its intensity is not
calibrated, it does not match any standard illuminant distribution but by adding UV light, the trained eye can assess the
influence of the fluorescence and its impact on the final color.
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2.2 In many instances, colored paper products may be used and viewed in a wide variety of light sources. It is
recommended that such papers be visually color matched under two light sources which are spectrally quite different
such as A and D65 or A and CWF. Doing so will exaggerate any color differences which may exist. This added
discrimination capability allows one to better judge between closely matched specimens.

3. Apparatus

3.1 Light source. The light source is defined by the spectral distribution of the light energy incident on the
specimen. This spectral power distribution results from a combination of the background, surround and the lamp or lamps
employed.

3.1.1  Spectral power distribution. Table 1 contains the relative power distribution for the four standard
illuminants which are most commonly used in the paper industry, viz, A, C, D65 and F2 (1, 2, 3). Standard Illuminant F2
is commonly known as cool white fluorescent (CWF) illumination. It is not possible to exactly duplicate the spectral
power distribution of Standard Illuminant D65 in a physically realizable light source. Therefore, it must be understood
that any physical D65 light source is an approximation of the actual D65 data shown in Table 1. Light used in
observation booths is generally not standardized in the UV region; therefore, assessment of FWA containing papers will
provide only an approximation of proper fluorescence excitation.

3.1.2  Photometric conditions. For the general evaluation of papers of medium lightness, the illumination at the
center of the viewed area is to be 807-1884 lumens/m? (75-175 footcandles), but for critical evaluation of such papers it
is to be 1076-1345 lumens/m? (100-125 footcandles).

NOTE 1: For the evaluation of very light papers, the illumination may be reduced to as low as 538 lumens/m? (50 footcandles), and for very
dark papers it may be increased to as high as 2153 lumens/m? (200 footcandles).

3.1.3  Geometric conditions. The specimen is to be illuminated from an overhead extended-area source. The
illumination over the viewing area should be diffuse and uniform to within 20%, and abrupt changes in illumination level
are not to be visible.

3.1.4  Background and surround.

3.1.4.1 The viewing area is to be shielded from extraneous light, preferably by a permanent structure. The
background should be matte gray with a maximum reflectance of 65.0% and a minimum reflectance of 50.0% measured
at an effective wavelength of 557nm.

3.2 Hllumination meter*, suitable for measuring the illumination of the viewing area with a minimum scale of
538-2153 lumens/m? (50-200 footcandles).
3.3 Both the specimen and reference papers should be in the form of an opaque pad. The pad should

generally be at least 150 x 250 mm (6 x 10 in.) in size and thick enough to be opaque.
4, Sampling and test specimens

Obtain the sample in accordance with TAPPI T 400 “Sampling and Accepting a Single Lot of Paper, Paperboard,
Containerboard, or Related Product.” Select specimens at least 150 x 250 mm (6 x 10 in.) in size, uniform in color and
gloss, free from imperfections in surface texture, and free from fingerprints and other blemishes. Curl, cockle or large
differences in smoothness may affect the evaluation.

5. Procedure

5.1 Cover half of the top area of the reference pad with a specimen and place both at the distance from the
Ilght source needed to obtain the required illumination. Use the illumination meter to determine the proper distance.
Avoid any perceptible specular (gloss) reflection of the light source by the specimen. If the source is directly overhead
(preferred), place the specimen and pad horizontally and view them at an approximate angle of 45° from the
perpendicular. Interchange the positions of the specimen and the reference pad and reevaluate the difference. It is usually
desirable to match the specimens under multiple sources as indicated in section 1.2, 2.1 and 2.2.

Names of suppliers of testing equipment and materials for this method may be found on the Test Equipment Suppliers list, available as part
of the CD or printed set of Standards, or on the TAPPI website general Standards page.
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