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Developed in 1964 by AATCC Commit-
tee RA34; Jurisdiction transferred in
1983 to AATCC Committee RA36; reaf-
firmed 1968, 1972, 1975, 1979, 2000,
2005, 2011; editorially revised 1979,
1980; revised 1989 (title change),
1995, 2015; editorially revised and re-
affirmed 1994. Technically equivalent
to ISO 105-J02.

1. Purpose and Scope

1.1 This test method provides proce-
dures for measuring the whiteness and
tint of textiles using formulas recom-
mended by the CIE (see 12.1). The
method describes the procedures to be
used and also the limitations and restric-
tions that apply.

2. Principle

2.1 The CIE tristimulus values are
measured using a reflectance spectropho-
tometer or colorimeter, and the whiteness
and tint calculated from formulas based
on the CIE chromaticity coordinates.

2.2 Many impurities in textiles absorb
short wavelength light, resulting in a yel-
lowish appearance to observers. There-
fore, a measurement of whiteness may be
an indication of the degree to which a
textile is free from impurities.

2.3 The presence of bluing components
or fluorescent whitening agents (FWAs)
in textiles may also be determined using
the whiteness measurement.

3. Terminology

3.1 CIE chromaticity coordinates, n.—
the ratio of each of the tristimulus values
of a psychophysical color to the sum of
the tristimulus values (see 12.1) [ASTM
E284].

3.2 CIE tristimulus values, n.—
amounts of three non-real reference color
stimuli required to give a color match
with the color stimulus considered, and
defined by the CIE for the CIE 1931 stan-
dard colorimetric observer and the CIE
1964 standard colorimetric observer and
for a particular illumination condition
(see 12.1).

3.3 fluorescent whitening agent
(FWA), n.—colorant that absorbs near
ultraviolet (UV) radiation and re-emits
visible longer wavelength radiation. This
enhances the whiteness appearance of
yellowish materials to which it has been
applied. [ASTM E284].

3.4 perfect reflecting diffuser, n.—

ideal reflecting surface that neither ab-
sorbs nor transmits light, but reflects dif-
fusely, with the radiance of the reflecting
surface being the same for all reflecting
angles, regardless of the angular distribu-
tion of the incident light. [ASTM E284].

NOTE: The perfect reflecting diffuser
is the basis of calibration of reflectance
measuring instruments. The equations for
whiteness and tint are formulated so that
the CIE concept of the perfect reflecting
diffuser has a whiteness index of 100.0
and a tint value of 0.0.

3.5 tint, n.—in whiteness measure-
ment, the hue of a white material as influ-
enced by the wavelength of peak emis-
sion or reflectance. [CIE 15.2].

NOTE: Tint, if other than zero, is an
indication of a reddish or greenish hue
having shifted away from a bluish hue
with dominant wavelength of 466 nm.

3.6 whiteness, n.—whiteness is the at-
tribute by which an object color is judged to
approach a preferred white. [ASTM E284].

NOTE: Whiteness as measured by this
test method is an indication of how white
the textile appears to an average viewer.

4. Safety Precautions

NOTE: These safety precautions are
for information purposes only. The safety
precautions are ancillary to the testing
procedures and are not intended to be all
inclusive. It is the user’s responsibility to
use safe and proper techniques in han-
dling materials in this test method. Manu-
facturers MUST be consulted for specific
details such as material safety data sheets
and other manufacturer’s recommenda-
tions. All OSHA standards and rules
must also be consulted and followed.

4.1 Good laboratory practices should
be followed. Wear safety glasses in all
laboratory areas.

4.2 CAUTION: Protect the eyes from
UV light. The safety recommendations
provided by the UV light manufacturer
should be followed.

4.3 Manufacturer’s safety recommen-
dations should be followed when operat-
ing laboratory testing equipment.

5. Uses and Limitations

5.1 Because reflectance is affected by
the nature of the surface of the textile,
comparisons can be made only between
samples of the same type of textile.

5.2 The application of the formulas is
restricted to specimens that are called
“white” commercially, and that do not
differ much in color and fluorescence.

5.3 When employing measuring instru-
ments that are not equipped with capabil-
ities for calibrating the UV content of the
specimen illumination, the formulas pro-
vide for relative evaluations of whiteness
that are restricted to specimens measured
on the same instrument at nearly the same
time. When employing measuring instru-
ments that are equipped with capabilities
for calibrating the UV content of the
specimen illumination, the formulas pro-
vide evaluations of whiteness that can be
directly compared to results from simi-
larly calibrated instruments and that are
adequate for commercial use.

6. Apparatus and Materials

6.1 Color Measuring Instrument. A re-
flectance spectrophotometer or colorime-
ter capable of measuring or calculating
CIE tristimulus values with at least one of
the CIE specified geometries (45/0, 0/45,
diffuse/0, 0/diffuse). When integrating
spheres are used for measuring fluores-
cent specimens, the spectral power distri-
bution of the illuminating system is al-
tered by the reflected and emitted power
from the specimen. The use of the 45/0 or
0/45 condition is therefore preferable (see
12.1). To be able to make direct compari-
sons between results from different in-
struments, identical measuring geome-
tries should be used and all instruments
should have the capability of adjusting
the amount of ultraviolet energy in the il-
lumination source.

6.2 Reference Standard. The primary
standard is the perfect reflecting diffuser
(see 3.4). Secondary Reference Standards
are standards that are calibrated in terms
of the perfect reflecting diffuser and are
used in the standardization of the instru-
ment.

6.3 UV Lamp. Used for visual determi-
nation of presence of FWA on textile
specimens.

7. Test Specimen

7.1 Condition each specimen for sev-
eral hours in an atmosphere of 21 ± 1°C
(70 ± 2°F) and 65 ± 2% RH by layering
each test specimen separately on a screen
or perforated shelf of a conditioning rack
(see ASTM D1776, Standard Practice for
Conditioning and Testing Textiles, and
12.5). Keep the samples free of dirt and
stains. The exact size necessary will de-
pend on the aperture of the reflectance
measuring instrument used and on the
translucency of the textile material.
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