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Abstract

Information on the light-fastness of natural dyesis reviewed. New tests on the fastnessof seweral
dyesin uorescent lamp light are reported.

Nearly all natural dyes have a light-fastness below BS grade 5. Most have a fastness below 4.
Nearly all natural dyeswill fade badly during an exposure to 50 million lux hours of arti cial light,
or to a much smaller dose of daylight. In many museum displays serious fading of most dyes would
occur in lessthan ft y years.

There is no very e ective way of reducing the rate of fading. Ultraviolet absorbers over light
sourcesgive a worthwhile increasein light-fastness to most, but not all, dyes. Low relative humidit y
reducesfading. Display in caseslled with an 'inert' gasbene ts most dyesbut acceleratesthe fading
of some pigments used on fabrics. Valuable textiles whose dyes have a light-fastness below 6 should
not be permanertly displayed.

This is a digital version of the article rst publishel in Studiesin Conservation, volume 11, 1966,
181 { 196. Each pageis reproduced as a picture. Some colour pictures are addel at the end of this
version, made in March 2005.
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ABSTRACT

INFORMATION on the light-fastness of natural
dycs is reviewed. New tests on the fastness of
several dyes in fluorescent lamp light are
reported.

Nearly all natural dycs have a light-fastness
below BS grade 5. Most have a fastness below
4. Nearly all natural dyes will fade badly
during an cxposure to so million lux hours of
artificial light, or to a much smaller dosc of
daylight. In many muscum displays serious
fading of most dyes would occur in less than
fifty years.

There is no very cffective way of reducing
the rate of fading. Ultraviolet absorbers over
light sources give a worthwhile incrcase in
light-fastness to most, but not all, dyes. Low
relative humidity reduces fading. Display in
cases filled with an ‘inert’ gas benefits most
dyes but accelerates the fading of some pig-
ments used on fabrics. Valuable textiles whose
dyes have a light-fastness below 6 should not
be permanently displayed.

INTRODUCTION

Nearly all the natural dyes are obsolete and
accurate fastness data are scanty. These dyes
still form the greater and more valued part
of the dyes in museum textile collections.
We have tried to find out how quickly some
of the commonest of them can be expected
to fade in daylight and in fluorescent lamp
light.

181

METHODS OF TESTING
LIGHT-FASTNESS

The first systematic tests of the light-fastness
of dyes were made by Dufay [1] about 1733.
The novelty of his mecthod was that it pre-
vented the inconstancy of daylight from
affecting the results of tests made at different
times and places. He used as the unit of
exposure the time taken for a standard dyeing
to fade to a specified colour. This standard was
always exposed beside the specimen under
test. These fading experiments were part of an
attempt to develop a system of chemical
tests which would rapidly distinguish between
dycs of high and low light-fastness and
climinate the tedious business of exposing
them. The futility of this approach is now
apparent, but although the chemical experi-
ments arc recorded we can find no trace of
the results of exposure.

All subsequent methods of any accuracy
have used some device to climinate the
variability of daylight. Unfortunatcly many
published data arc based on less careful
techniques.

In the British Standard (BS) mcthod [2] the
dyed cloth is exposed behind glass to daylight.
The test specimens face south and are held at
an angle to the horizontal equal to the latitude.
The rate of fading of the specimens is assesscd
by comparison with the fading of a set of
standard dyeings which arc exposed at the
same time. These are eight pieces of blue-dyed
wool. They are numbercd and the dyes have
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been chosen so that standard 1 fades about
twice as fast as standard 2, which fades about
twice as fast as standard 3 and so on. Dyes are
classed with the number of the standard which
fades at the same rate. The approximate day-
light energy needed to fade the standards is
given in Table 1. Other national standards are
based on the same principle. The test of the
International Standards Organization is sub-
stantially the same as the BS test.
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Saflower: Completcly fades in air in 20 days. In
watcr vapour only cotton dycings last longer. Tn vacuo
there is only very slight fading in 2 ycars.

Orchil: Fades in 20 days. In water vapour only fades
on cotton. In vacuo it fades slowly on cotton, becomes
bluer on silk and wool.

Indigo: Fades in 15 days on cotton. Fades much more
slowly on silk and wool but fading is noticeable in 75
days. Stable in vacuo on all fibres.

Sulphonated Indigo: Fades in 1o days on wool and
80 days on cotton but on silk it is still fairly bluc after
2 years. In vacuo dyed cotton and wool fade rapidly

TABLE 1

Solar radiation in langleys (caljcn®) required fo fade the BS dyed clothis. Based on the data of Rawland [3].
Other authors give considerably different values [4]. One langley is very approximately equivalent to
1200 lux howrs [s]. The GS definition of fading is described in the text and shown, approximaticly,

in Fig. 1.
Standard 1 2 3 4 5 6
First perceptible fade 37 82 190 350 I 500 5 400 langleys
GS 4 190 650 1200 2 400 7 200 10 000
3 650 1 200 2 500 4 900 16 000 24 000
2 1200 2500 5 600 8 400 24 000 100 000
T 2500 4900 8 400 32000 160 000

PREVIOUS TESTS ON NATURAL DYES

Several tests of the light-fastness of natural
dyes have been published. Senebier [6]
cxposed to sunlight a number of dyes on silk
ribbon. He did not identify the dyes but
observed that some of them faded in four or
five minutes. Chevreul [7] tested the light-
fastness of some natural dyes and a pigment
in various atmospheres. His results are sum-
marized below:—

Dyed cotton, silk and wool exposed behind two
layers of glass to south daylight in Paris.

Turmeric: Fades in air within 7 days. In a vacuum it
fades in 15 days.

Annatto: Initially reddens in light but on cotton and
silk it is much faded after 18 days, On wool it is less
permanent and fades in 11 days. Absolutely permancnt
in vacuo on cotton and silk but on wool it fades in 60
days. In water vapour Annatto fades on cotton, silk and
wool.

STUDIES IN CONSERVATION

(30 days) but silk retains its colour after two years.

Prussian Blue: Becomes greener on exposure but fades
little in two ycars. In vacuo it fades within three days
on all fibres. In water vapour destruction is even more
rapid.

Crookes [8] quoted some results obtained
by Kallab in 1872. Many dyes faded within
three to cight days and only Madder survived
three months’ exposure without fading.

K&hler [9] tested the light-fastness of many
vegetable dycs on wool. He used the German
standard method which, although very similar
to the BS method, generally gives a light-
fastness rating 4 to 1 unit higher. Of the
forty specimens tested only eight had a
fastness of § or above. Dyes of fastness below
s will fade noticcably during about five years
of exposure in a museum showcase.

Stromberg [10] also stressed the poor light-
resistance of natural dyes but gave no detailed













































Figure 4: A cortinuation of gure 1 in the main text. This picture shonvs more dyesthan were displayed
(in monochrome) in the original article. The blue wool standards are shawvn in the inset at bottom right.



Figure 5: On the left, the screeningmethod usedto fade the dyesshown in gure 1. On the right is Sheila
Landi preparing a dye bath.

Figure 6: The e ect of modifying the normal ervironment. On the left, a set of dyesshaws the in uence
of radiant wavelength. The rightmost three small patches of ead dye are faded in radiation from the
uorescent lamp, D, under a UV lter, E, and under both a UV and an orange Iter, F. Fading under this
light sourceis mainly causedby the blue to yellow part of the visible spectrum, between400 and 550 nm.
On the right: exposurewhile enclosedin nitrogen doesnot prevent fading of turmeric but is protective of
brazilwood.



