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2015. Technically equivalent to ISO
105-G04.

1. Purpose and Scope

1.1 This test method is used to deter-
mine the resistance of the color of textiles
to the action of oxides of nitrogen in the
atmosphere at elevated temperatures with
relative humidities above 85%.

1.2 On certain fibers, dyes do not
readily fade at humidities below 85%.
Testing at higher humidities is required to
produce color changes that predict ser-
vice fading under warm, humid condi-
tions (see 11.1).

2. Principle

2.1 A test specimen and a swatch of
control ribbon are simultaneously ex-
posed to oxides of nitrogen in an atmo-
sphere which is maintained at 87.5 ±
2.5% RH and a temperature of 40 ± 1°C
(104 ± 2°F) until the control ribbon
shows a color change corresponding to
that of a standard of fading. The cycles
are repeated until the specimen shows a
definite color change or for a prescribed
number of cycles.

3. Terminology

3.1 colorfastness, n.—the resistance of
a material to change in any of its color
characteristics, to transfer of its color-
ant(s) to adjacent materials or both, as a
result of the exposure of the material to
any environment that might be encoun-
tered during the processing, testing, stor-
age or use of the material.

4. Safety Precautions

NOTE: These safety precautions are
for information purposes only. They 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 handling materials
in this test method. Manufacturers MUST
be consulted for specific details such as
material safety data sheets and other
manufacturer’s recommendations. All
OSHA standards and rules must also be

consulted and followed.
4.1 Oxides of nitrogen in high concen-

trations are injurious to health and must
be exhausted to the atmosphere or
trapped in water and neutralized with a
10% solution of sodium hydroxide or so-
dium bicarbonate. The maximum con-
centration in a work area must not exceed
500 pphm.

4.2 Chain or clamp the gas cylinder to
a wall or other suitable support so that it
cannot fall or be knocked down.

4.3 Exposure to chemicals used in this
procedure must be controlled at or below
levels set by governmental authorities
(e.g., Occupational Safety and Health
Administration’s [OSHA] permissible ex-
posure limits [PEL] as found in 29 CFR
1910.1000; see web site: www.osha.gov
for latest version). In addition, the Ameri-
can Conference of Governmental Indus-
trial Hygienists (ACGIH) Threshold
Limit Values (TLVs) comprised of time
weighted averages (TLV-TWA), short
term exposure limits (TLV-STEL) and
ceiling limits (TLV-C) are recommended
as a general guide for air contaminant ex-
posure which should be met (see 11.2).

5. Apparatus and Materials

5.1 Exposure chamber suitable for con-
taining oxides of nitrogen (NO2) and
maintaining a constant elevated tempera-
ture and relative humidity (see 11.3).

5.2 Control Ribbon No. 1 (see 11.4).
5.3 Standard of Fading (Ribbon No. 1)

(see 11.4).
5.4 Gray Scale for Color Change

(AATCC Evaluation Procedure 1) (see
11.5).

5.5 Oxides of nitrogen supply tank (see
11.6).

6. Test Specimens

6.1 Cut each specimen at least 60 × 60
mm. For subsequent color comparison,
the unexposed sample should be kept in
an airtight container away from light to
avoid further shade changes.

6.2 If the test involves laundered
or drycleaned material, launder or dry-
clean material for both the control and
test specimens. For the preparation of
specimens for testing after laundering or
drycleaning, follow the procedures pre-
scribed in AATCC Test Methods (TM)
61, Colorfastness to Laundering: Accel-
erated, and/or TM132, Colorfastness to

Drycleaning.

7. Procedure

7.1 Suspend the test specimens and a
swatch of Control Ribbon No. 1 in the
exposure chamber which is maintained at
87.5 ± 2.5% RH and a temperature of 40
± 1°C (104 ± 2°F). NO2 concentrations
must range from 400-600 pphm which
should produce a cycle of fade within 5-
15 h of exposure.

7.2 Examine the Control Ribbon No. 1
periodically until its color corresponds to
that of the Standard of Fading when com-
pared in daylight ranging from average to
slightly bluish north skylight or equiva-
lent artificial light. This constitutes one
cycle.

7.3 Remove those specimens which
exhibit a noticeable color change at the
end of one cycle. One cycle will gener-
ally produce a measurable color change
in specimens which are sensitive to ox-
ides of nitrogen.

7.4 Suspend an unexposed swatch of
Control Ribbon No. 1 for each additional
cycle of fade until the required number of
cycles have been completed.

7.5 Optional Aftertreatment
7.5.1 Specimens exposed to oxides of

nitrogen might continue to change color
after removal from the test chamber. The
color may be stabilized by plunging the
specimens into a buffered urea solution
(see 11.7) for 5 min. They should then be
squeezed, thoroughly rinsed in clean wa-
ter and dried in air at a temperature not
above 60°C (140°F). CAUTION: Do not
treat any specimen with the urea solution
that must be returned to the test chamber
for additional exposure.

8. Evaluation

8.1 At the end of each cycle, immedi-
ately compare those specimens which are
removed from the exposure chamber with
the preserved originals from which they
are drawn.

8.2 Rate the effect on color of test
specimens after any specified number of
cycles by reference to the Gray Scale for
Color Change [AATCC Evaluation Pro-
cedure (EP) 1], or using EP7, Instrumen-
tal Assessment of the Change in Color of
a Test Specimen, and record the numeri-
cal rating that corresponds to the appro-
priate one on the Gray Scale. Report the
number of cycles run.
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