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General

Wool was in the past the textile material most commonly
used, and for this reason the following practical hints
for the production of comparative dyeings refer @ainly

to wool dyeing. b

For the production of dyeings that are intended for use
as comparative materials for analytical purposes, small
wool hanks weighing 5 grams, or as little as 2 grams,
are adequate if only small amounts of natural dyes or

dyer's plants are available.

When commercial hank wool 1is wused for dyeing, a
thorough wash prior to mordanting or dyeing is not
necessary. A rinse in lukewarm water with an addition
of a wool detergent is adequate to remove residues of

spinning oils.

All dyeing recipes given in the following refer to the

dyeing of 100 grams of hank wool.

Prior to dyeing or mordanting, the wool hanks are tied
loosely with wool threads at two or more parts to
prevent the individual yarns in the hank from becoming
entangled during dyeing. The beginning and the end of

the hank is tied into one of the tying threads.



When several hanks are to~be dyed at the same time, a
fairly long stable cord is drawn through all hanks, and
the ends of the cord are then tied together. The hanks
can then be moved in the dyebath, or lifted out in
washing or rinsing, by gripping this loop. This cord
can also be used for securing information regarding the
dyeing. For instance, if wool 1is to be dyed with
various mordants in the same dyebath, the hanks can be
distinguished by one, two, or three knots tied in the
cord, and a note is made in the record book to explain

what these knots mean.

It is best to 'use soft water for dyeing. Only a few
dyeing recipeé prescribe the use of hard water, e.g.
those for dyeing madder on iron mordant to obtain
violet shades. In such cases, small amounts of ﬁoﬁaered

chalk are added to the dyebath.

For dyeing 100 grams of wool, the dyebath should con-
tain at least 2.5 1liters of water. In the ‘dyer's
language, this corresponds to a liquor ratio of 25:1.
For mordanting wool, a liquor ratio of 20:1 to 22:1 is

adequate.

The wool is always entered in the wet state into the
mordanting or dyeing bath to ensure that the liquor _is
‘taken up evenly. Wool yarn should never be subjected to
sudden changes in temperature. For this reason, the
yarn is first placed in a dish with cold water, and
warm water is then run slowly into the dish from the
water pipe until the water has a temperature of about
40 °C. The yarn can then be entered into the dyebath at

roughly the same temperature.

The dyebath must never be heated to a bubbling boil:
the maximum temperature is 90 °C. Silk can only with-
stand dyeing temperatures up to 70 °C. In any case, the
most suitable temperature indicated in the dyeing

recipe should be observed.



This method is suitable for natural dyes that go
on to the wool fiber without a mordant, e.qg.
orseille,  unripe, green walnut shells (C.I
Natural Brown 7), turmeric (C.I. Natural Yellow
3), saffron (C.I. Natural Yellow 6), and barberry
(wood, bark and roots) (C.I. Natural Yellow 18).

Silk, cotton, and linen can be dyed direct with,
for example, orlean (C.I. Natural Orange 4) and
with carthamin, the red dye from the flowers of
the safflower (Carthamus tinctorius L.)\\(C.I.

Natural Red 26).

Dyeing on mordant
This method is the one most commonly used for
natural dyes, because these are mostly mordant

dyes, which do not go on to unmordanted fibers.

The mordant most commonly used is alum (potassium
aluminum sulfate), often together with cream of
tartar (potassium hydrogen tartrate), which pro-
motes even uptake of the dye and produces the
desired bluish red 1in dyeing with madder and

cochineal.

The premordanted, moist wool is then entered into
the prepared dyebath, which is heated slowly to
approx. 90 °C, and dyeing is carried out for at

least one hour at this temperature.



One-bath dyeing

In some cases, mordanting and dyeing of the wool
can be carried out in one operation. In this case,
the mordant is added to the dyebath, and the wool

is then entered.
This one-bath method of dyeing is preferred mainly

for the dyeing of cochineal (C.I. Natural Red 4)
and lac dye (C.I. Natural Red 25) on tin mordant.

Development dyeing

The wool dyed according to Process (1), (2), or
(3) can be converted into color lakes by after-
treatment with various metal salts, e.g. f{n:II—
chloride (0.5%), iron-II-sulfate (1%), cbpper
sulfate (1%), or potassium dichromate, wusually

with a change in shade of the dyeing.

The aftertreatment of the previously dyed wool
with the metal salt solutions indicated above 1is
generally carried out for 15-30 minutes at simmer-

ing temperature.

Vat dyeing

Natural indigo (C.I. Natural Blue 1) belongs tc,
the few natural vat dyes. These are insoluble dyes
that have to be reduced in an alkaline solution
before they can be converted into a soluble form
and applied to the fibrous material. For this
reduction, or vatting, sodium dithionite is used
as reducing agent. The dye solution obtained by
réduction is known as the "vat". 1Indigo has a
yellow vat, in which the wool 1is treated for 30
minutes at a temperature at aroung 55 °C. Subse-
guent reoxidation in the air causes the original

blue indigo shade to return.



Special directions for mordanting wool

(1) Alum (potassium aluminum sulfate, KAl(SO4)2~12H20)

Alum is the most important mordant for dyeing with
natural dyes. Almost all natural mordant dyes can
be applied on an alum mordant. Dyes belonging to
the class of the hydroxyflavones form yellow to
orange color lakes on the fiber, while those
belonging to the <class of the hydroxyanthra-

quinones form red color lakes.

Depending on the depth of shade to be dyed, 15 to
25 % of alum is used for mordanting, calculated on
the dry wool that 1is to be dyed. The usé\'of a
larger amount of mordant does not 1ncrease the
depth of shade; it merely makes the wool more
ready to take up the dye. An excess or a deficiency
of mordant makes the dyed shade duller. For pale
shades about 15 % of alum 1is required, and for

very dark shades about 25 %.

Dyeings on an alum mordant can be changed in shade
by aftertreatment with metal salts according to

the dyeing process (4) Development dyeing (page 4).

Mordanting recipe for 100 grams of commercial hank

wool: In an approx. 5-liter, stainless steel (or
enamelled) vessel, heat 3 liters of soft water to
about 40 °C, and then add 15 or 25 grams of alum,
dissolved in a small amount of hot water.

Enter the wool, which has previously been washed
in lukewarm water with a wool detergent to remove
spinning oils and then rinsed, 1into the mordant
solution. Heat slowly to about 90 °C, turning the
wool occasionally to ensure that it takes up the

mordant evenly.



Leave the mordant solution for one hour at this
temperature, and let the wool cool in this solu-
tion. Then take the wool out, press it or cen-

trifuge, and let it dry spread out in the shade,

unless it is to be dyed immediately.

{2)__Alum_and cream of tartar

For mordanting wool, this mixture is used in a
ratio of roughly 4:1, e.g. 25 % of alum + 6 % of
cream of tartar, or 15 % of alum + 4 % of cream of
tartar.

The addition of cream of tartar to the alum mor-
dant brightens the dyed shade, or it reduces the
dulling effect of metal mordants. This\\mixed
mordant is used mainly for dyeing reds with madder

and galium roots.

In many cases, there is only a very slight differ-
ence in shade between a dyeing on an alum mordant
and a dyeing on an alum-cream of tartar mordant.
On the other hand, when the dyeing is aftertreated
with metal salt (development dyeing (4), page 4 ),
the influence on the dyed shade may differ widely.

(3) Chrome mordant (potassium bichromate, K,Cr,0.) (5)*

Although potassium bichromate is an excellent
mordant for wool, it is so sensitive to light that
it may cause uneven dyeings. In order to prevent
this, the wool is kept completely immersed in the
mordant solution by a glass plate during the
process of mordanting, and it is dyed immediately

after mordanting.

Reference number



Mordanting directions for 100 grams of commercial

hank wool: In a S5-liter stainless steel vessel,

heat about 3.5 liters of soft water to approx.
40 °C, add a solution of 3.0 grams of potassium
bichromate in 100 milliliters of hot water, and
stir. Enter the thoroughly wetted wool into the
mordant solution. Heat slowly within one hour to
about 90 °C, and leave the mordant solution stand-
ing for one hour at this temperature. Turn the
wool during this time only once or twice. Then let
the bath cool down, and wash the wool thoroughly
in water at a similar temperature; squeeze the
wool carefully to remove the excess water® and
keep it in a closed vessel until the dyeéafh is

N

ready. \

(4) Iron mordant (iron-II-sulfate, Feso4-7H20) (5)

The most common method is to dye the wool first at
about 90 °C, then remove it from the dyebath, and
add 3 grams of iron-II-sulfate and 6 grams of
cream of tartar (for 100 grams of wool). Then
return the wool to the dyebath, and maintain the
bath for half an hour at 90 °C. In order to keep
the wool soft and to obtain the correct shade with

iron mordant, rinse thoroughly with water.

*
Use rubber gloves



Mordanting directions for 100 grams of commercial

hank wool: Heat 3.3 liters of soft water to about

40 °C, and stir in a solution of 3 grams of cream
of tartar and 3 grams of oxalic acid in 100 milli-
liters of hot water. When this 1is thoroughly
dissolved, stir in a solution of 3 grams of tin-
II-chloride in 100 milliliters of hot water.
Maintain the mordant solution at about 40 °C, and
then enter the thoroughly wetted wool. Heat the
bath slowly to 90 °C (within one hour), and keep
it at this temperature for 60 to 90 minutes for
coarse wool, or for 45 to 60 minutes for' fine
wool. Lift the wool out of the bath with a\glass
rod and hold it to drip over the bath. Wash the
wool in warm soapy water and then rinse it in warm

water.

(6) Copper mordant (copper sulfate, CuSO4-5H20)

Mordanting directions for 100 grams of commercial

hank wool: Dissolve 6 grams of powdered copper

sulfate crystals in a 1little boiling water. Add
3.3 liters of soft water, heat to about 40 °C, and
enter the moistened wool. Now raise the temper-
ature within one hour to 90 °C and maintain this
temperature for 60 to 90 minutes (for coarse wool)
or for 45 to 60 minutes (for fine wool). During
this time, turn the wool occasionally. When the
mordanting solution has cooled, remove the wool
with a glass rod and hold it to drip over the
bath. Gently squeeze out the excess water. Then
elither dye the wool immediately, or keep it damp
in a cloth to be dyed the next day, or dry and

store 1t for later.



Conversion tables

Many dyer's books issued in the U.S. or the U.K.
still use historical units of weight and volume.
Factors for converting these units into the metric

system are given below..

Weight
1 Ounce (oz.) = 28.35 grams
1 Pound (1b.) = 453 grams

[

1 Grain (weight) (gr.wt.) 35.48 milligrams

\

~
~

Volume
1 Fluid ounce (fl.oz.) = 30 milliliters
1 British gallon (gal./Brit.) = 4.55 liters
(or Imperial gallon)
1 Imperial quart (qt./Brit.) = 1.14 liters
1 British cup (= 10 fluid ounces) = 300 milliliters
1 European coffee spoon (tsp.) = 5 milliliters
(= 1/6 fluid ounce)
1 BEuropean soup spoon (tbsp.) = 15 milliliters

Temperatures

Degrees Centigrade (°C) Degrees Fahrenheit (°F?

(°C)€—> (°F) . (°C) «—> (°F) (°C) €—> (°F)
0 32 40 104 | 80 176
10 50 50 122 | %0 194
20 68 60 140 100 212

30 86 70 158
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DYEING RECIPES

Dyer's rocket or weld (bot.: Reseda luteola L.) is one
of the oldest textile dyes known to man. The ancient
Romans used it on a large scale for dyeing. In the
Middle Ages, it was planted and used in the whole of
Central and Western Europe.

Generic name in the Color Index*: C.I. Natural Yellow 2

Pl

Preparing the dyeing liquor

Cut 300 grams of dried weld over a cotton cloth with
scissors or shears into fine pieces, taking care not to
lose the seeds, which contain a large amount of dye.
Then wrap the whole loosely in the cloth and tie it
with a cotton thread. Soak the bundle overnight in
3 liters of water. The next day, heat the infusion to
the boil and let it draw for 45 minutes at about 80 °C.
Then remove the bundle with the weld out of the dyeihg

liquor and make up with water to 3 liters.

Lemon yellow with weld on alum mordant

Bring the dyebath to 35-40 °C. Wet thoroughly under the
water tap 100 grams of wool hanks (20 skeins of 5 grams
each, previously tied with a cord, see page 2 ), which
have been mordanted with 25 % of alum and 6 % of cream
of tartar (see page 6) and then enter the material into
the dyeing liquor. Heat the liquor to about 80 °C and
leave it standing at this temperature for one hour. Let
the wool cool in the dyeing liquor, rinse it thoroughly

with water, and let it dry in the air.



Literature: 11, 18

* The "Color Index" (C.I.), a multi-volume English
handbook (21), lists the names, commercial denomi-
nations, constitution and chemical properties of
the dyes. Each dye has a "generic name" and if the

constitution is known, a "“constitution number".

Turmeric

Turmeric or vyellow root (bot.: Curcuma longa L.,
rhizoma) is domiciled in India and China. It is- used
not only as a dye for wool and silk, but alsbias a

spice for curry powder.

C.I. Natural Yellow 3

Preparing the dyeing liquor

Wrap 45 grams of turmeric powder loosely in a cotton
cloth, and soak overnight in 3 liters of water. The
next day, bring the bath slowly to 90 °C, and let it
draw for one hour at this temperature. Press the bundle
containing the turmeric powder frequently with a spoon
to help the dye to dissolve.

Then remove the bundle from the bath, and press as much
dye as possible out of the bundle. Then make up the
dyebath with water to 3 liters.



Yellow with turmeric on alum mordant

Wet thoroughly under the water tap 100 grams of wool
hanks (20 skeins of 5 grams each, previously tied
together with a cord (see page 2 ), which have been
mordanted with 25 % of alum and 6 ¥ of cream of tartar
(see page 6), and then enter into the prepared dyeing
liquor at 35-40 °C. Elevate the temperature to 80 °C,
and leave standing for one hour.

When the dyeing liquor has cooled, remove the wool,
rinse it thoroughly with water containing a little wool

detergent, and let it dry in the air.

Literature: 18

The dried florets of dyer's thistle (safflower) (bot.:
Carthamus tinctorius L.), which 1is domiciled in the
whole area reaching from Central Asia to the Mediterra-
nean region, were used in the past as dye for silk,
cotton and wool. Safflower contains two dyes, viz. the
safflower yellow which dissolves in cold water and dyes
wool on an alum mordant to a golden yellow, and the red
dye carthamin, which dyes silk, cotton and linen direct

without a mordant.

C.I. Natural Yellow 5



Preparing the dyeing liquor

Wrap 100 grams of safflower loosely in a cotton cloth,
and soak for 3-4 hours in 3 liters of water. Then bring
the bath to about 90 °C, and let it draw for 45 minutes
at about 80 °C. Now remove the bundle and allow the
bath to cool. The cotton cloth is then dyed in a red
shade by the red direct dye carthamin.

Golden yellow with safflower yellow on alum mordant

Make up the dyeing liquor with water to 3 1liters and
bring it to 35-40 °C. Wet thoroughly under the water
tap 100 grams of wool hanks (20 skeins of 5 grams qgch,
previously tied together with a cord, see paég- 2),
which have been mordanted with 25 % of alum and 6% of
cream of tartar (see page 6 ), and enter into-the pre-
pared dyeing liquor. Heat the liquor slowly to 90 °C,
and let the wool draw for 45 minutes at 80 °C.

When the liquor has cooled, remove the wool, rinse it

thoroughly with water, and let it dry in the air.

Literature: 18

Saffron

Saffron is the dye obtained from the dried stigmas of
Crocus sativus L., which is domiciled in the Middle and
Near East, and was later cultivated in Southern France,
Austria, Spain, Switzerland, and North Africa. Saffron
is one of the oldest dyes used by man, and it has been
mentioned by Homer and Virgil. It is used not only for

dyeing silk, but also for dyeing foods and as a spice.

C.I. Natural Yellow 6



Preparing the dyeing liquor

Wrap 5 grams of saffron in a loosely woven cotton
cloth, and soak the bundle overnight in 600 milliliters
of water. The next day, bring the water to the boil and
let the dyebath draw for 30 minutes at about 70 °C.
Then remove the bundle from the bath, and make up if

necessary with water to 600 milliliters.

Brilliant yellow with saffron on unmordanted wool

Wet thoroughly under the water tap at about 40 °C
20 grams of wunmordanted wool hanks (10 skeins of
2 grams each, previously tied together with a co;d; see
page 2 ), énd enter into the dyeing liquor. Heat the
liquor to 80 °C and let it draw at this temperature for
about 30 minutes.

When the bath has cooled, remove the wool, rinse it

thoroughly with water, and let it dry in the air.

Literature: 18

These yellow pods from the Chinese pagoda-tree (bot.:
Sophora japonica L.) were used in China in the past for
dyeing silk on alum mordant for mandarins' robes. 1In
Japan, this dye was used exclusively for dyeing impe-

rial robes.



C.I. Natural Yellow 6
(The Color Index lists the Chinese yellow pods under

the same generic name as saffron, although the two

contain completely different natural dyes.)

Preparing the dyeing liquor

Soak 200 grams of ground Chinese yellow pods overnight
in 3 liters of water. The next day, let the infusion
draw for 45 minutes at about 80 °C, and then filter
through a cotton cloth. If necessary, make .up' the
filtrate to 3 liters again. \'

N

Yellow with Chinese yellow pods on alum mordant

Bring the prepared dyeing liquor to about 40 °C. Enter
100 grams of wool hanks (20 skeins of 5 grams each,
previously tied together with a cord, see page 2 ),
which have been mordanted with 25 % of alum and 6 % of
cream of tartarA(see page 6), into the liquor and heat
slowly to 80 °C. Let it draw for one hour at this
temperature. Then allow the wool in the dyeing liquor
to cool. Remove the wool, rinse it thoroughly with

water, and let it dry in the air.

Literature: No literature (my own recipe)




Osage orange trees (bot.: Maclura pomifera) grow in
Southwestern U.S. Extracts of the wood were used by
the Red Indians in these regions in the 19th century
for dyeing before the introduction of the synthetic
dyes. The dyeing properties are similar to those of old
fustic (bot.: Chlorophora tinctoria GAUD.). Osage
orange wood was also marketed in the U.S. as an ex-

tract.

C.I. Natural Yellow 8

Preparing the dyeing liquor

Soak 150 grams of ground osage orange wood overnight in
3 liters of water. The next day, heat for 45 minutes at
about 80 °C, and filter the concoction through a cotton
cloth. Make up the cold filtrate, if necessary, with

water to 3 liters again.

Yellow with osage orange on alum mordant

Heat the dyeing liquor to about 40 °C. Enter 100 grams
of wool hanks (20 skeins of 5 grams each, previously
tied together with a cord, see page 2), which have been
mordanted with 25 % of alum and 6 % of cream of tartar
(see page 6), into the liquor and heat slowly to 80 °C.
Let it draw at this temperature for one hour. Then let
the wool in the liquor cool, remove it, and rinse it
thoroughly with water. Finally, let the wool dry in the

air.

Literature: 1
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Quercitron is obtained from the inner bark of the black
oak (bot.: Quercus velutina LAM.), which is indigenous
in Pennsylvania, Georgia, and Carolina. 'Flavin yel-
lowish', a dye that was of great commercial importance
before the advent of the synthetic dyes, was obtained

from this bark by extraction with steam.

C.I. Natural Yellow 10 B

Preparing the dyeing liquor

Boil 400 grams of quercitron bark (cut into small
pieces) in 3 liters of water for 60-90 minutes. Then

filter through a cotton cloth and allow it to cool.

Yellow with quercitron and alum mordant

Enter 100 grams of moistened wool (20 skeins of 5 grams
each, previously tied together with a cord, see
page 2 ), which has been mordanted with 25 % of alum and
6 % of cream of tartar (see page 6 ), into the dyeing
liquor at about 40 °C, and dye for one hour at about
90 °C. After cooling, take the wool out of the bath,

rinse it with water and let it dry in the air.

Literature: 7




This dye is obtained from the wood of the fustic tree
(Chlorophora tinctoria GAUD.), a tree of the mulberry
family that grows in the tropical forests of America
and East India. In the past, the best quality came from

Cuba and was known as 'Cuba 0ld Fustic'.

C.I. Natural Yellow 11

Preparing the dyeing liquor

Wrap 100 grams of old fustic chips in a cotto;\cloth
and soak in 3 liters of water for 24 hours. Then bring
to the simmer and let it draw for 45 minutes at about
80 °C. Remove the old fustic bundle from the liguor,

and make up with water to 3 liters.

Golden yellow with old fustic on alum mordant

Enter 100 grams of moistened wool hanks (20 skeins of
5 grams each, previously tied together with a cord, see
page 2), which have been mordanted with 25 % of alum
and 6 % of cream of tartar (see page 6 ), into the
dyebath at about 40 °C and dye for 30 minutes at about
90 °C. After cooling, remove the wool from the liquor,
rinse it until the rinse water runs off clear, and dry

it in the air.

Literature: 18




cre.

Unripe, dried berries of various rhamnus species

Rhamnus cathartica L. (German berries)
Rhamnus oleoides L. (Persian berries)
Rhamnus saxatilis L. (Hungarian berries)
Rhamnus infectoria L. (French berries)
Rhamnus alaternus L. (Turkish berries)
Rhamnus graecus L.,

Rhamnus amygdalinus L. (Greek berries)
Rhamnus caroliniana L. (American berries)

C.I. Natural Yellow 13

Preparing the dyeing liquor

Grind 200 grams of dyer's buckthorn (Rhamnus cathar-
tica L., fructi immaturi siccati) in a cross-beater
mill, or pulverize it in a mortar, and soak for 3 hours
covered with water. Then make up with water to 3 liters,

boil for 45 minutes and filter through a cotton cloth.

Golden yellow with dyer's buckthorn on alum

If necessary, make up the filtrate with water to
3 liters, and bring to 40 °C. Enter 100 grams of moist-
ened wool hanks (20 skeins of 5 grams each, previously
tied together with a cord, see page 2 ), which have been
mordanted with 25 % of alum and 6 % of cream of tartar
(see page 6). Dye for one hour at 70-80 °C, and then
heat the dyeing liquor just once to the boil, because
otherwise the 1liquor will not become clear. After
cooling, remove the wool from the liquor, rinse it

thoroughly with water and dry it in the air.

Literature: 19




Barberry

The yellow dye barberry, the only basic natural dye, is
obtained mainly from the bark and roots of various
barberry shrubs, e.g. Berberis vulgaris L. It was used
in the past on a limited scale for dyeing silk and

leather.

C.I. Natural Yellow 18

Preparing the dyeing liquor N

Wrap 300 grams of disintegrated barberry bark (Berberis

vulgaris L cortex, concisus) loosely in a cotton

cloth, and soak in 3 liters of water for at least 3
days to soften the wood. Then bring the water with the
barberry to the simmer, and let it draw for 2 hours at
90 °C. Put a 1lid on the vessel to prevent excessive
evaporation of water. Then take the bundle with the
barberry out of the 1liquor, add 100 milliliters of
acetic acid conc. and 100 grams of sodium sulfate, and

make up with water to 3 liters.

Brilliant yellow with barberry on unmordanted wool

Enter 100 grams of wool hanks (20 skeins of 5 grams
each, previously tied together with a cord, see
page 2 ), moistened with water, into the dyeing liquor
at 40 °C and dye for 40 minutes at 80-90 °C. Then let
the wool cool in the dyeing liquor, rinse it thoroughly

with water and dry it in the air.

Literature: 7, 18

’




Orange-red powder found on capsules on the lower side

of the leaves of Mallotus philippinensis MUELL.AEG., a

shrub that is indigenous in India, Burmah and Ceylon.

C.I. Natural Orange 2

Phadke (17) informs us that the East Indians used kamala to
dye silk in the district of Thana, north of Bombay, in

the following manner: . Q

N
N

Preparing the dyeing liquor

Dissolve 30 grams of kamala and 120 grams of soda in
2500 milliliters of water at 90 °C.

Golden yellow with kamala on alum-mordanted silk

Enter 100 grams of bleached silk, which has previously
been wetted thoroughly with water, into the hot solu-
tion. Maintain the temperature at 90 °C, and afte;
15 minutes add 30 grams of pulverized alum to the
liquor. After another 15 minutes at constant temper-
ature, cool the bath, wash the silk thoroughly with

water and dry it in the air.

Literature: 17




Orlean is contained in the red, fleshy skin of the seed
of the rukus shrub, Bixa orellana L., which is culti-
vated in Central and South America and on the Antilles.
It was used in the past for dyeing wool, cotton and
silk, and is still used today as a food dye for color-

ing butter, margarine and cheese.

C.I. Natural Orange 4

Preparing the dyeing liquor

Wrap 100 grams of orlean seeds in a cotton cloth and
beat the bundle with a hammer to disintegrate the
seeds. Then soak the bundle overnight in 3 liters of
water containing 45 grams of soda. The next day, boil
for one hour, remove the bundle with the orlean seeds
from the liquor, and make up with water to 3 liters

again.

Orange with orlean on alum mordant

Enter 100 grams of wool (20 skeins of 5 grams each,
previously tied together with a cord, see page 2 ),
which has been mordanted with 25 % of alum and 6 % of
cream of tartar (see page 6) , after moistening with
water, into the dyeing liquor at about 40 °C. Heat
slowly to 90 °C, and dye for 45 minutes at this temper-
ature. After cooling, remove the wool from the dyebath,

rinse it thoroughly and let it dry in the air.

Literature: 18




Dried and pulverized leaves of the henna shrub, Lawsonia
inermis, L., which is indigenous in Africa, Asia, and
North Australia. It was used 1in Ancient Egypt for

dyeing hair and finger-nails.

C.I. Natural Orange 6

Preparing the dyeing ligquor

Soak 250 grams of henna powder, wrapped in a cqfton
cloth, overnight in 3 liters of water. The next day,
bring the water to the boil, and let it draw for one
hour at about 80 °C. Remove the bundle from the bath,'

and make up again with water to 3 liters.

Orange-brown with henna on unmordanted wool

Enter 100 grams of wool hanks (20 skeins of 5 grams
each, previously tied together with a cord, see
page 2), thoroughly wetted with water, into the dyeing
liquor at about 40 °C. Heat slowly to 90 °C, and let it
draw at this temperature for 45 minutes. After cooling,
remove the wool from the bath, rinse it thoroughly with

water and let it dry in the air.

Literature: 18
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Cochineal
Cochineal 1is a red dye obtained from the cochineal
insect Dactylopius coccus COSTA, which was originally
found on cactus plants in Central and South America.
The dye was known to the Aztecs, and it was used in
Mexico long before the Spaniards conquered the country
in the 16th century. Around 1525, the Spaniards brought
cochineal to Europe, where it gradually replaced the
weaker dye kermes, the red dye made from the dried
bodies of the females of the scale insect that feeds on
oak trees 'Kermes vermilio (PLANCH.) TARG.', which had

been used since antiquity to dye reds.

C.I. Natural Red 4

Preparing the dyeing liquor

Wrap 30 grams of cochineal loosely in a cotton cloth,
and soak the bundle overnight in 3 liters of water. The
next day, heat the infusion and let it simmer for
15 minutes. Then take the cotton cloth with the cochi-
neal out of the bath and let it cool. Make up the
dyeing liquor with water to 3 liters. .

Crimson red with cochineal on alum-mordanted wool

Enter 100 grams of wool (20 skeins of 5 grams each,
previously tied together with a cord, see page 2),
which has been mordanted with 25 % of alum and 6 % of
cream of tartar (see page 6), thoroughly wetted with
water, into the dyebath at about 40 °C. Heat slowly to
about 90 °C and leave standing for one hour at this
temperature. After cooling the dyeing 1liquor, remove

the wool, rinse it and let it dry in the air.

Literature: 18




Scarlet red with cochineal, tin salt, and cream of

tartar

Prepare the dyeing liquor as for Recipe 14. Enter
100 grams of unmordanted wool (20 skeins of 5 grams
each, previously tied together with a cord, see
page 2), thoroughly wetted with water, into the dyeing
liquor at about 40 °C. Heat slowly to 90 °C, and let
the wool draw for 45 minutes at this temperature.
Remove the wool from the dyeing liquor and place it at
one side. Dissolve 3 grams of tin-II-chloride and
5 grams of cream of tartar in 100 milliliters of water,
and add the solution to the dyebath, with stibging.
Enter the wool into the bath again, and let it draw for
30 minutes at 80 °C. When the dyebath has cooled, rinse
the wool first with a little wool détergent or soap,

and then with plain water.

Literature: 18

Notes on Recipes 14 and 15

After dyeing, the cochineal dyebaths still contain
adequate dye for a second or even a third dyeing. The
depth of shade, however, decreases steadily. We could

call this the second or third exhaust dyeing.




Madder
Madder (or more correctly, madder root) (bot.: Rubia
tinctorum L., radix) is one of the oldest known dyes.

The ancient Egyptians used it for dyeing textiles.
Pliny the Elder informs us that madder was cultivated
in the neighbourhood of Rome in the 1st century A.D.
In the Middle Ages, madder was cultivated on a large
scale in France and Holland.

The dye is found beneath the outer skin of the root of
the madder plant. It takes about three years for the
madder plant to collect sufficient dye in its roots to
be suitable for dyeing. .
Madder roots are available commercially in small Rieces
and in the powder form. Before use, these pieces sgould
be disintegrated with a cross-beater mill (or a coffee
mill).

In dyeing with madder, the temperature must not be too
high or the dyeing time must not be too long, because
this would impair the brilliance of the red, and the
result would be brown-red or even brown dyeings. It is
always advisable to soak the madder overnight in water

before use.

C.I. Natural Red 8

Preparing the dyeing liquor

Wrap 100 grams of disintegrated or pulverized madder
root loosely in a cotton cloth, and soak the bundle for
12 hours in 6 liters of water. Bring the water very
slowly (within one hour) to the simmer: let it simmer
for 10 minute;, and then remove the vessel from the
heating plate. Take out the bundle with the madder, and
make up the dyebath with water to 6 liters.



Red with madder on alum mordant

Wet thoroughly with water from the water tap 100 grams
of wool (20 skeins of 5 grams each, previously tied
together with a cord, see page 2), mordanted with 25 %
of alum and 6 % of cream of tartar (see page 6 ), and
then squeeze the water out. Enter the wool into the
prepared dyeing liquor at 40 °C, and dye for 30 minuﬁes
at 70-80 °C. Remove the wool from the dyebath after
cooling, rinse it thoroughly and let it dry in the air.
A more brilliant dyeing is obtained when the same
amount of wheat bran as of madder is added to the

dyeing liquor.

Literature: 18, 19 ' C

Orange-red with madder on alum and tin mordant

Aftertreat 100 grams of the red madder dyeing obtained
with Recipe 16 on an alum and cream of tartar mordant
with a solution of 5 grams of tin-II-chloride in
3 liters of water for 15 minutes at 90 °C. The result

is an orange-red madder dyeing on alum and tin mordant.

Literature: 18

In Oriental carpets of the last century dyed in violet
shades; we can wusually identify almost exclusively
alizarin and only a very little purpurin (the second
most important dye obtained from madder), and iron and
calcium as mordants. We must, therefore, also produce

madder dyeings of this type as reference material.



When we dye madder on wool that has been mordanted with
iron salts, we obtain brown shades. According to Rosen-
stiehl (12, 13), the addition of carefully metered
amounts of calcium acetate causes mainly formation of
the alizarin lakes on the fiber in dyeing with madder,
and the iron-calcium lake is in this case violet. A
copy of the literature reference 13 is presented on the

following two pages.
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(N tlis’s (oL i rolady TeTheal 244 ABY-64
Ueber dﬁam ur ‘des Waffers fir das Kirben mit den
" drappfarbfoffen; ton 3. Bofenfichl  (4435)

@ €3 it unter den Jadlcuten cine belunnte Thatfade, dafi die tnirfu'
lide Mudgiebigleit ecined Fardftoffes immer grofer ift, al3 die im Rleinen:
angeftellten Farbeverfude angeben. Vi legtern arbeitet man nur miti
1!, beim Gurben im Grofen mit GUO bis S00' Wafjer; die '(cin:rc{
Menge Waffer gibt ibren natiicliden slobleniduregebalt beim Grrodrmen!
in unverbltnifmdfig furjer Seit ab, die arofere Menge Wajjer das-
gegen balt cinen Theil ihres Kobleniduregebalted rwdabrend der ganjen
Dauer der Farbung junid. Die [riihpern Unteriudungen Rofenfiehl’s
(1874 214 485. 1875 216 447) haben feitgeitedt, daf Alijarin, wenn:
¢ die Beijen volRdndig fdttigen foll, einen belimmten Sallycbalt des-
.Jdcbebabes vorausfest, daf Purpurin cinen folden Kallycbalt ertrdgt,
aber nidit abfolut verlangt, dafi mit Picudovurpurin nur in ceinem des
illictem MWaijjer und aud) bann nur unfolide, wenig haltbare RNiancen
gejarbt werden lBnmen. Aus deniclben Veriuden gebt fermer bervor,
baf der Lalllad bes Alijaring durdr freie Kcblemjdure leidt, der ded |
urruring (droierig und ber des Bleudepnryuring fat gar nidt jerlegt.
miro; aber die Nilbung der beiden [cytern RKalllade wicd burd) bdie:
Nnrefenbeit der Koblenidure wefentlid vemigert.  Jn diefen Berbalts
niffen ift nad) ber meucften Arbeit Rofenitiehl’s (Bulletin de MMul-
house, 1876 G. 112) der Grund fiir bdie Tiffereny jreiicden der Farberet:
tm Rleinen umd der im Orofien — und jufammenbangend damit, audy
bie Crildrung fiir die reeitere, ebenio belannte, bid jept cbenfo enig ents.
rdtbfelte Tbatfade ju fuden, daf ed mdt méglid ift, in einem und
demfelbent Vad ,roei auf einander felgende Farbunaen voryuncbmen, aud
nidt wenn man gleidieitig mit dem Furbite tad jutreifende Cuantum
frcide sufest. Die in der Flotte junid arblichene Plenge Reblenidure reidt.
nidit mebr and, wn den juqciiiaten toblenianren Kall fiic die- active Lheils:
nabme an der Fdarbung in Qjunq dbersuiibren; fie teidt aud) widt
aud, um die fiir dag Facberefultat nugunitigen faltlade 3u jcriegen,.
bejichunadivcife deren RNildung g verbindern. G4 it crinnerlid, dafi;
Rerfaifer, von diefen Jveen geleitet, lanacre Jeit fie jeine Saberatortumds.
verindie fidh ciner 28fung von deprelticblenfanrem Nateene mit Beetheil
bedient bat, um das Waffer feiner Farkilotten im Rlemer ju cormigiren..
Die Unbeitandigleit diefer Verbindung bat ihn jeved) fpdter veranlaft, |
Yie “oblenfaure in Form eines RQeirlenfaurcfiremed in dad Farbbad
cimpiibren.  Von nun an raren feine Berfude im Rletnen valllommen
.in Uebereinflimmung mit den Fdcbungen im Crefen, dad Vad exhielt
fid aufiadend Uar, und cf refulticte cine Grivarnifi an Farbmaterial
bis yu 20 Prec.!
@ Mofenitichl hat and dicfe Metbode mwicder verlajen, al deren
Nusfiibrung im Groficn nidt fo leidit fich bewerliteligen [ift. Cr ver:
mendet jept ju feinen Teriuden cine 08unq von effigfaurem Jall.
Rermiqe ibree fanren Matuc jind die Kravviarbitoife, die natiirliden
foroebl al3 die litnitliden, im Stanbe, (Gdlice fallfalie, mic_efiiajanren,
falyfanren, jalpeterfauren Rall, in der Eicdbige ju terlcaen, fo daf in
Yer urfvninglidh nentrafen Flifitaleit die ircien Sduren iy nadreeifen
laffe.  Das Muitceten jreter Salifdure oder Ealpeteridure in ciner
Sarbilotte it immerbin gefibrlid; frete Cifiafance fdadet in teiner Meife,
edbalh die Amwendinq ded ciftqjanren Salied allein fite die Trarptd ju
beriidiidtiqen tt.  Dic Rurlunag detfellen (it bet Mrvejenbeit eined mor:
Dancirten Stoffet, alie wnter dert Verbaltmifen, ioie fie qerade dic
Firberrt nut jid erinat, e nedh vl durdfdlaqgenvere, fofcent Ber
Qall feqlewd (eleaenbert itudet, nut demt Sarbieq und der Tafid ded

Mordant cimen jener fir ¥re wirheret nut den Rreavpiarbiteiren o
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ftandiger toird dasd Wad audgryogen bt Ymeenduit 2, Ivenuget
volftandig bet Wmwenvung vor 3 Hca. dallial. Mud) tad Burpurmt
arbt die Mordbants ladt be Jegemoart ven . cfjtyfaurent Rall; et
Ycquivalente ded legterm aur 1 ¥ca. Purpurin licfern jebe qute Firbes
rejultate. Sogur dasd Bleudopurpurin  vertrduyt cinent  Qujup diefed
Galies, wennt aud) im lcberidul ju chitqt; rodhrend ded
& tbeileife in Purpurin iber.  Slicfili i
die Verfudje betatigt, b aud) die frapprrtracte und die injtliden.
Nlizarine fac Noth und fir Biclctt bei Gegenrvart vert 2 Aey. cfiiqjaurem
Rall (cidt die MMordants fattigen; dud
jogen umbd ift julept vicl tlarer, al3 wemt man mit Roblenidyure opexirt

—

1@ it iu bemerlem, Bag Serfaffer [fic fcine Laberatoriumévetiudie fich einer
cigenen Mintaturiditflande Scdiente, um en Serhaltmiien dee Fabrilation im Progen:
mogliR uabe ju lommen, namentlidy in Anfedung dcr natbigen Maficemenge. Tice:
feibe mwmide fermer nidt, rwie fonft Gblidy, mit frer audticmentem Tampf, fouderm
mit gcidleficncn Tampfrifren coearmt. @8 foll damit beyreedt merlen (und dicfer
Anicanung i fiderlid tie cidige), baf die Wirlung Ter (jloite, romm fic auf dem
DHoepunit iheer Temperatur angefomnwen it, naddamn fic [don cinen Jeeen Tdali
des FatbRofies am die bedtudien Ztoffe abgetreten Bat, midit ewne wettcte Avidwddung|
durd) fottgefegte Yermehrung e Conteniationéteatices criabes — gerade in ter Jeu.,
in welder die migliof velftdntige Eriderfung des Tadid ver fid gesen foll. Tie
Beriudie muedent mit 20™ (angern Abidatten, unter Anwendung ten 1Yy big U
Waffce pro Weter, ausycfithet. i

%) Rofenflieh( vermenbet mun den ciftgfauren Rall bei icinen Firbes i

fliqiaurem Hall ijt jest 4a uivalent nut
256 Durpurin. Um in dem Tirbebad dad .

alt von 1! FluBmaffer an
0%,240 Mizarin ober mit OF

durd) Bermiidhen von 4155 ciner Sijung von cijigjaurem falf, deren
pec. Gero. 1,115 ift, mit 8,1 Ciitgidure vom fpec. Get. 1,045 und Auf:
illen bes @ampen mit Majjer bid ju 11 e Flitifigleit entbdlt fomit
anen Ueberigup an iigidure, welder beimt vacben midit jdavet, i
piclmebr bei einct Reipe von Berfudien als vorthelbait ermiefent Bat.:
Diit diejer Correctur des Vailers erhueit RNofenjtiehl beim Fdcben-
im fleinen Nefultate, welde mit den petm Fdrben im Orogen erhals.
tenen in mogliditer Uebereinflimmung rarei. Das Beriahren bietet.
aber auferdem Ddem grogen Bortheil, baf man obne alen Anjtand
mebrere Farbungen binter cinander in bemielben Bad, cbne ju [feerenm,
ausfiijren fanm, inbem man nut fiit jeve newe Farbung dad entipredende
Farbmaterial und je auf 1 Meq. ded legterem 1 Aea. cifigiauren Jalt
bingugujiigen Hat, . b 3 Bietet den gqregen Bertbel, dag e erfaubt,
}'ﬂlt cinem Ueberidufi vorn Factmatertal bt uiedcigerer Temperatur und
in lirgerer 3eit gu farben, weil man chen nubt mebe gendthugt iit, dic
Blotte' bet jedem Farbepeiten gqangluh gu aiderion.  Glenbgeig erbalt
vas it manden Fubriben fhen lamgere Jet ubtide Lerfahren, das
i_ﬁdﬁfl’ der ﬁurbﬂoncu mt Giigidtire ju corrigeren, durdy Nojenitieh’s
Studien eine nadtrdglide “Yeftatigueg  und theerettibe Velendtung.
9”05&‘”” enoeist fid) Yicrnad) als gany rationell und allgemetn bur&;x
f‘_lbl'b“. aud jiic Wajjer, weldes auger foblenjauren yall nody Edyreefel:
iuurc:uf)bcr Ealjfdurcverbindungen entbalt.  Jn diciem Fald wird Jufay
;:’lﬂ-ﬂllgfdurm_t Jtalt oter a}td) ren cfmu-uurcm Jiatron dad biibherige
eriabren crgamyen.  Todh it legtered Saly mut qretier Yeriidt ju
l‘Clll:‘(!lD(‘ll; pert jobald ¢8 u gregerer Wenae jugejugt wied, als de
Umijegung jener Sdneefclfdure wnd  Salydurcverbmdungen  erfordert,
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Alkanet

- - —————— -

The genuine alkanet is obtained from the roots of the
alkanna plant (bot.: Alkanna tinctoria TAUSCH.) that
grows in North Africa, East India, and the Oriental
countries. Alkanet has been used since antiquity as a
wool dye. As Greek and Egyptian women painted their
cheeks with alkanet-fat preparations, alkanet was also

known as a root for make-ups.

C.I. Natural Red 20

Preparing the dyeing liquor

Chop 100 grams of alkanet roots into small pieces, and
pour 300 milliliters of isopropanol and 1 milliliter of
a dishwasher preparation over it. Leave the whole lying
for 3 hours (or overnight): then filter through a
cotton cloth and wash with about 100 milliliters of
isopropanol. Pour the filtrate into 2500 milliliters of
condensed water at about 50 °C containing 3 milliliters

of a dishwasher preparation.

Violet with alkanna on wool mordanted with alum and

cream of tartar

Enter 100 grams of wool (20 skeins of 5 grams each,
previously tied together with a cord, see page 2 ),
mordanted with 25 % of alum and 6 % of cream of tartar
(see page 6), and thoroughly wet it with water contain-
ing an addition of a dishwasher preparation, into the
prepared dyeing liquor. Dye for 45 minutes at about
80 °C; let the dyeing liquor cool, remove the wool and
rinse it thoroughly with warm water with addition of a

dishwasher preparation. Then dry the wool in the air.

Literature: My own, unpublished method




Red sanderswood is obtained from the wood of the Ptero-
carpus santalinus L. and P. indicus L., which grow in

East India, Ceylon, Timor, and on the Coromandel coast.

C.I. Natural Red 22

Preparing the dyeing liquor

Pour 300 milliliters of methanol containing 2 milli-
liters of a dishwasher preparation over 200 gram§ of
coarsely ground red sanderswood, and leave standiné for
at least 3 hours. Then filter through a cotton cloth
and wash with 100 milliliters of methanol. Pour the
filtrate into 2500 milliliters of water at 50 °C con-

taining 2 milliliters of a dishwasher preparation.

Red-orange with sanderswood on wool mordanted with alum

and cream of tartar

‘Enter 100 grams of wool (20 skeins of 5 grams each,
previously tied together with a cord, see page 2);
which has been mordanted with 25 ¥ of alum and 6 % of
cream of tartar (see page 6 ), and thoroughly wetted
with water containing a little dishwasher preparation,
into the prepared dyeing liquor. Then adjust the pH of
the dyeing liquor to 3-4 by adding 25 milliliters of
30% acetic acid, and dye for one hour at 90 °C. After
this, allow the dyeing liquor to cool, remove the wool
from the bath and rinse it thoroughly with warm water
with addition of a 1little dishwasher preparation.

Finally, dry the wool in the air.

Literature: My own, unpublished method




Brazil wood

Brazil wood or redwood is the wood from the trunk of
various Caesalpinia species. The Pernambuk wood of
Caesalpinia crista from Jamaica and Brazil is the

species with the highest content of dye.

C.I. Natural Red 24

Recipe 20

Preparing the dyeing liquor

Soak 100 grams of Brazil wood chips overnighp' in
5 liters of soft water (condensed water) and then Loil
for one hour. Replace the water lost by evaporation.
Filter the concoction through a cotton cloth and let

the filtrate ferment for one week in a cool room.

Crimson red with Brazil wood on wool mordanted with

alum and cream of tartar

Place 100 grams of wool (20 skeins of 5 grams each,
previously tied together with a cord, see page 2 )h
mordanted with 25 % of alum and 6 % of cream of tartaf
(see page 6), in water at about 50 °C for a few minutes.
Then place the prewarmed wool in the dyeing liquor at
85 °C, and dye for 45 minutes at 80 °C. Let the wool
cool in the liquor; then take it out and rinse it

carefully. Finally, let it dry in the air.

Literature: 7, 18




The raw material for shellac is stick-lac, which is
formed by the cochineal insect Coccus laccae. This
insect form a mixture of red, water-soluble mordant
dyes (laccaic acid A, B, C, D, and E), which are re-
moved by extraction with soda solution when stick-lac
is processed to shellac. The laccaic acids are precipi-
tated from this extract in the form of Ca and Al lakes
and filtered off. The dried filter residues are known

as lac dye.

C.I. Natural Red 25

- ———— . ————— -

Preparing the dyeing liquor

Grind 50 grams of lac dye in the cross-beater mill
(coffee mill) and then rub down in a mortar together -
with 50 grams of cream of tartar and 100 milliliters of
hydrochloric tin-II-chloride solution*. Then pour the
whole together with abundant water into the dyeing
vessel. Make up with water to 3 1liters, and heat to

40 °C, with stirring.

*Dissolve 100 grams of tin-II-chloride in 100 milli-
liters of hydrochloric acid conc. and then

dilute with 100 milliliters of water.



Scarlet red with lac dye and tin salt, dyed on unmor-

danted wool

Wet 100 grams of unmordanted wool (20 skeins of wool of
5 grams each, previously tied together with a cord, see
page 2 ) in lukewarm water containing a little dish-
washer preparation, and enter it into the prepared
dyeing liquor at 40 °C. Elevate the temperature slowly
to 90 °C, and dye for 75 minutes at this temperature.
Let the wool cool in the dyebath, and then rinse it
with water and a little dishwasher preparation. Let the
wool dry in the air. Remove any residues of insoluble

components of the lac dye by shaking the wool skeins.

.............. .
N\

Crimson red with lac dye on wool mordanted with alum

and cream of tartar

When 100 grams of the scarlet-red dyeing produced with
Recipe 21 is treated in 3 liters of water containing
25 grams of alum and 6 grams of cream of tartar for
60 minutes at 90 °C, a crimson-red dyeing is obtained,
similar in shade to a corresponding dyeing produced
with cochineal. When alum without any addition of cream
of tartar is used for the aftertreatment, a more bluish

red is obtained.

Literature (for Recipes 21, 22): 8 (with my own varia-

tions)



Safflower carmine

—————————————————— ————————

The dried florets of the safflower (bot.: Carthamus
tinctorius L.) have already been mentioned in connec-
tion with the dyeing of wool with safflower vyellow
(Recipe 3 on page 8).

On cotton and silk in an alkaline bath, gradually
acidified with citric acid, safflower produces a fine
red or pink, with however only poor lightfastness.
Before dyeing, however, it is necessary to wash out as
completely as possible the safflower yellow, which is
readily soluble in cold water.

C.I. Natural Red 26

Preparing the dyeing liquor

Fill 200 grams of safflower (ripe, dried florets)
loosely in a large bag of cotton cloth; tie the bag and
hang overnight in a plastic bucket filled with water.
The next day, press out the water as completely as
possible by tying a second knot in the cord used to tie
the bag, inserting a broomstick in the loop between the
two knots, and pressing the bag out by twisting the bag
while holding the broomstick still. The yellow, aqueous
solutions of safflower yellow can be thrown away.
Soaking and wringing the bag must be repeated several
times, in order to remove most of the safflower yellow.
Wringing can now be carried out shortly after soaking.
The last time this is done, the water is squeezed out
of the. bag as completely as possible. The ‘washed
safflower' remaining in the bag is taken out and en-
tered into a solution of 50 grams of soda in 3 liters

of water, and the whole is stirred thoroughly with a
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glass rod. After about one hour, the paste is poured
through a large household sieve, and the residue on the
sieve 1is pressed out. The filtrate is the dyeing

liquor. It is made up with water to 3 liters.

Red with safflower on cotton, and pink-red on silk

Add a 10% solution of citric acid in water in incre-
ments to the dyeing liquor, until the latter no longer
foams on addition of citric acid and has a pH value of
4 to 5 (measured with pH paper). Then divide the liquor
into two equal portions, and add 50 grams of cotton
hanks (10 skeins of 5 grams each) to the one portion,
and 50 grams of silk hanks (10 skeins of 5 grams each)
to the other. Leave the hanks overnight in the i}dﬁor
at room temperature, moving them frequently in the bath
during the first hour with a glass rod.

The next ‘day, rinse the hanks with cold water, finally
with addition of a little acetic acid and cream of

tartar, and dry them in the air in a shadowy place.

Literature: 4

Indigo is one of the oldest dyes ever used by man for
dyeing, although it has to be applied by a very compli-
cated process. Indigo is found in various dye plants in
the form of indoxyl glucoside, an intermediate for the
blue indigo dye. Indigo is obtained from indoxyl gluco-
side by fermenting the leaves of the indigo plant, thus
producing a greenish yellow liquid, which can be used
for dyeing after addition of stale urine as alkali
donor. This was also the method used in antiquity and

in the Middle Ages in the 0ld World for dyeing with



woad (Isatis tinctoria VL.), the occidental indigo
plant. Indigo is forhed by oxidation. Later, starting
from the 16th century, the indigo produced from the
tropical indigo plant Indigofera tinctoria L. came to
Europe from India and other southeast Asian countries
to compete successfully with the woad indigo previously
used.

In India, the yellow soluble form of indigo was pro-
duced in large production sites from leaves of the
indigo plant not only by the fermentation vat method.
From this form, the blue insoluble indigo dye was
obtained by oxidation with atmospheric oxygen, and this
dye was offered as a commercial product throughout the
world in the form of S5-cm cubes. This almost immediate-
ly killed the cultivation of woad in Europe in th€\18th

century.

C.I. Natural Blue 1

Preparing the dyeing liquor

Stir 15 grams of indigo powder with 75 milliliters of
warm water in a beaker glass until it forms a paste. In
a second vessel, dissolve 30 grams of soda in 120 mil-
liliters of warm water. Pour 60-70 milliliters of this
solution over the indigo paste and stir vigorously.
Then add 30 grams of sodium dithionite and stir again.
Add one litre of warm water and stir carefully until
the whole is thoroughly mixed. Heat this mixture to
55 °C (never higher than 60 °C). The liquid should now
have a yellowish colour. When it is left standing for
20 minutes, the colour should have turned yellow-green.
Strew 30 grams of sodium dithionite over the solution

(vat).



Blue with indigo on wool

Heat the one-liter dyebath to 55 °C. Immerse 30 grams
of wool hanks (6 skeins of 5 grams each) in warm water
until the material is thoroughly wet, and then enter it
into the dyeing liquor. Let the dyebath stand still, so
that no oxygen can enter into the vat. Keep the wool in
the vat for some minutes, and then take it out of the
vat and squeeze the liquor out thoroughly (with rubber
gloves). When the wool hanks come out of the vat, they
have a green-yellow colour, which turns blue when the
material is exposed to the air. After 15-20 minutes,
the hanks are completely blue. Rinse them thoroughly
with water, but only after the material has dried
completely. In order to obtain a deeper shade, dipfthe
hanks into the liquor again and take them out \after
15-20 minutes. Repeated dipping and airing makes the
dyed shade deeper and deeper.

Further wool hanks can be dyed in this manner in vari-
ous depths of shade.

The dyebath is adequaté for dyeing many wool hanks.

Literature: 5, 18

Indigo carmine

Indigo disulfonic acid, a water-soluble dye with which
wool can be dyed by a very simple method, has been
produced from plant indigo and sulfuric acid since
1740. Barth from GroBenhain in Saxony first produced
this dye in 1740 and called it ‘Saxon blue'.

C.I. Natural Blue 2



Producing the dyeing liquor

Dissolve 2 grams of indigo disulfonic acid in 3 liters
of water and add 100 milliliters of glacial acetic

acid.

Turquoise blue with indigo carmine on wool (with alum

mordant)

Wet thoroughly with water 100 grams of wool (20 skeins
of 5 grams each, previously tied together with a cord,
see page 2.), mordanted with 25 % of alum and 6 % of
cream of tartar (see page 6), and enter it into:the
dyebath at 40 °C. Elevate the temperature slowiy to
90 °C, and dye for 30 minutes at this temperature. The
dyeing liquor is then (almost) colorless, because the
dye has gone almost completely on to the wool. Let the
wool cool in the liquor; then take it out, rinse it

with water and let it dry in the air.

Literature: 21

Young fustic is the dye obtained from the wood of the
tanner's sumac (bot.: Cotinus coggygria SCOP.), which
grows in southern Europe, Spain, Turkey, Hungary, and
Dalmatia. When dyed on an alum mordant, it broduces
orange. shades. It is also known as Hungarian yellow-

wood.

C.I. Natural Brown 1



Preparing the dyeing liquor

Dissolve 20 grams of young fustic in 3 liters of water

and warm to 40 °C.

Intensive orange with young fustic on wool (mordanted

with alum)

Wet thoroughly with water 100 grams of wool (20 skeins
of 5 grams each, previously tied together with a cord,
see page 2 ), mordanted with 25 % of alum and 6 % of
cream of tartar, and enter it into the prepared dyebath
at 40 °C. Elevate the temperature slowly to 90 °C, “and
dye for one hour at this temperature. Then let thé\@ool
cool in the liquor; remove it, wash it thoroughly with

water, and let it dry in the air.

Literature: 9 and several unpublished tests

- - - ———— - -

Catechu or cutch, which is obtained from the heartwood
of acacia (bot.: Acacia catechu WILLD.), was known in
India as a dye over 2000 years ago. It is obtained from
acacia trees that have been cut down just when they
contain the most sap. The aqueous extract from this
heartwood is concentrated by boiling down until the
viscous sap remaining hardens on cooling. This concen-

trate is cut into pieces and sold as cutch or catechu.

C.I. Natural Brown 3



Preparing the dyeing liquor

Boil 50 grams of cutch and 5 grams of copper sulfate in
750 milliliters of water, with stirring, until the

whole has dissolved. Replace the evaporated water.

Brown with cutch and copper sulfate

Place 100 grams of thoroughly wetted, unmordanted wool
(20 skeins of 5 grams each, previously tied together
with a cord, see page 2) in 3 liters of water and heat
to 90 °C. Then remove the wool from the bath and place
it at one side. Now pour the hot water into the pre-
pared dyeing liquor in an adequately dimensioned ayeing
vessel, with stirring. Enter the wet wool hanks into
the bath again and leave them lying there errnight.
The next day, rinse the wool thoroughly with water and

dry it in the air.

Literature: 18

Walnut shells (bot.: Juglans regia L;) have been used
since antiquity to dye brown shades with good 1light-
fastness on unmordanted wool.

The best dyeings are obtained when the nuts have been
collected in the fresh and éreen state. Green shells
should be soaked in water for at least 24 hours before
extracting the dye by boiling with water. The green
shells can also be dried in the air and used later for

dyeing.

Natural Brown 7



Preparing the liquor from dried walnut shells

Grind coarsely 300 grams of dried walnut shells in the
cross-beater mill (or coffee mill) and then soak 1in
3 liters of water for 24 hours. Keep the vessel closed
with a lid. Then boil for 2 hours in the closed vessel,
make up again to 3 1liters with water, and filter

through a cotton cloth.

Brown with walnut shells on unmordanted wool

Place 100 grams of unmordanted wool (20 skeins of
5 grams each, previously tied together with a cord,:see
page 2 ) into the prepared dyeing liquor and heat éiowly
to 45 °C. Without applying any more heat, leave the
wool for some hours or overnight in the liquor.

Then heat the dyeing liquor rapidly to 90 °C, and let
the wool draw for 20-30 minutes. After the liquor has
cooled, remove the wool, rinse it thoroughly with water

and dry it in the air.

Literature: 18

Logwood

Logwood is obtained from a tree with the same name
(bot.: Haematoxylon campechianum L.) that grows 1in
Central America, Mexico, and the Antilles. It was used
in the past on a large scale for dyeing silk with iron
mordant, and somewhat less extensively for dyeing wool

and cotton.
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Logwood dyes wool on a chrome mordant in black-blue
shades, on an alum mordant in blue shades, on a tin
mordant in violet shades, on a copper mordant 1in
greenish black shades, and on an iron mordant in black

shades.

C.I. Natural Black 1

Preparing the dyeing liquor

Soak 120 grams of logwood powder, wrapped in a cotton
cloth, overnight in 4 liters of water. The nex{ éay,
boil the bath for 60 minutes, then remove the bundle
with the logwood powder, and make up the bath again
with water to 4 liters. Divide the bath into two por-

tions of 2 liters each for two dyeings.

Violet with logwood and tin salt

Place 60 grams of thoroughly wetted, unmordanted wool
(12 skeins of 5 grams each, previously tied together
with a cord, see page 2) in 2 liters of the prepared
dyeing liquor. Heat to 90 °C, and let the wool draw for
30 minutes at this temperature. Then remove the wool
and place it at one side. Now dissolve 5 grams of
tin-II-chloride in 150 milliliters of water, and add
this solution to the dyeing liquor, with stirring.
Enter the wool into the liquor again, treat for 15 min-
utes at 90 °C, and then let it cool in the dyeing
liquor. Then take the wool out and wash it, first with

addition of a little soap, and then with plain water.

Literature: 18




Black with logwood and copper sulfate

Place 100 grams of thoroughly wetted, unmordanted wool
(12 skeins of 5 grams each, previously tied together
with a cord, see page 2) in 2 liters of the prepared
dyeing liquor, and let it draw for 30 minutes at 90 °C.
Then take the wool out of the bath and place it on one
side. Dissolve 5 grams of copper sulfate in 150 milli-
liters of water, and add the solution to the dyeing
liquor, with stirring. Place the wool in the liquor
again, treat it for 15 minutes at 90 °C, and let it
cool in the bath. Finally, wash it thoroughly with
water. \

X

Literature: 18
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Additions & Revisions by Dr. H. Schweppe to

Practical hints on dyeing with natural dyes by Helmut Schweppe (1986)
p.6a: #4a Iron mordant (iron-111-sulfate, Fe,(SO,)s)
p. 13a: Chinese Yellow Pods
p.14: [Recipe 4 for Saffron is the same] Chinese Yellow Berries
p. 15: Recipe 5 (Chinese Yellow Berries)
p. 17a: Recipe 7a
p. 22a: Recipe 12a, Recipes 12b and 12¢
p. 28a: Recipe 17a Violet with madder on iron-I11-sulfate mordant
p. 31a: Recipe 18a Violet on alkanna on wool
p. 41: Recipe 26 Young Fustic
p. 42: Recipe 27a Cutch on cotton with copper sulfate
pp. 44 and 45: Recipes 29a and 30a
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To get a violet tint at dyeing with madder, iron-III-
sulfate seems to be the best mordant.
(Information of Dr.Harald Bohmer, Istanbul, Marmara

University)

Mordanting directions for 100 grams of commercial hank wool:

3 grams of iron-III-sulfate and 1 gram of cream of tartar
or (better) citric acid are dissolved in 3 liters of soft
water. Enter ‘the thoroughly wetted wool into the mordant
solution at room temperature an heat it for 1 h to 100° G s
Then let the solution cool down, squeeze the wool carefully
and let dry it in the air for at least one day, the longer,
the better.

Before dyeing, the mordanted wool has to be rinsed with

cold water.
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Chinese Yellow Pods, 'Wongskyf, 'Unki’

In former times the fruits of Gardenia jasminoides LOUR. (China, Japan)
have been an important natural dye in East Asia and were called 'Wongsky'
or Chinese Yellow Pods.

The fruits of Gardenia jasminoides ELLIS (former name: Gardenia florida L.),
indigenous in China, Japan, and India, were formerly used as '"Unki' for
dyeing silk in yellow and orange tones with a good fastness to light.

This dye also was used as a constituent of scarlets.

Both fruits contain the main dye crocin, the digentiobiose ester of cro-
cetin (CI 75100), and are specified:in’ the Colour Index with the same
'Generic Name' CI Natural Yellow 6 as saffron, which contains also the
main dye crocin.

Because of the high price of saffron it is efficient, to substitute it

by the cheaper fruits of Gardenia jasminoides ELLIS for making reference
dyeings. You can get the dried fruits at dealers of natural drugs or dyes.”

B Subplier:" Mann,  Teppichkunst — Naturfarbstoffe, Im Dorngarten 6,
D-6719 Lautersheim Tel: 06351/6869.

C.I. Natural Yellow 6

Recipe 4a

Preparing the dyeing liquor

Grind 100 grams of dried fruits of Gardenia jasminoides ELLIS
in a cross-beater mill and soak overnight with 3 liters of wa-
ter. Then boil it for 30 minutes, filter through a cotton cloth,

an rinse with water, until the filtrate has a volume of 3 liters.

Brilliant orange yellow with 'Unki' on alum mordant:

Bring the prepared dyeing liquor to about 40 °C. Enter 100 grams
of wool hanks (20 skeins of 5 grams each, previously tied toge-
ther with a cord, see page 2), which have been mordanted with
25% of alur and 6% of cream of tartar (see page 6), into the 1li-
quor and heat slowly to 80 - 90 ©C. Let it draw for one hour at
this temperature.Then allow the wool in the dyeing liquor to cool.
Remove the wool, rinse it thoroughly with water, and let it dry

in the air.

Literature: No literature (my own recipe)




Preparing the dyeing liquor

Wrap 5 grams of saffron in a loosely woven cotton
cloth, and soak the bundle overnight in 600 milliliters
of water. The next day, bring the water to the boil and
let the dyebath draw for 30 minutes at about 70 °C.
Then remove the bundle from the bath, and make up if

necessary with water to 600 milliliters.

Brilliant yellow with saffron on unmordanted wool

Wet thoroughly under the water tap at about 40 °C
20 grams of wunmordanted wool hanks (10 skeins of
2 grams each, previously tied together with a cord, see
page 2 ), and enter into the dyeing liquor. Heat the
liquor to 80 °C and let it draw at this temperature for
about 30 minutes.

When the bath has cooled, remove the wool, rinse it

thoroughly with water, and let it dry in the air.

Literature: 18

Chinese Yellow Berries

:These yellow buds from the Chinese pagoda-tree (bot.:
-Sophora japonica L.) were used in China in the past for
dyeing silk on alum mordant for. mandarins' robes. In Ja-
pan, this dye was used exclusively for dyeing imperial

robes.

Chinese yellow berries contains rutin (C.I. 75739), a
quercetin glucoside. Rutin does not hydrolyse on dyeing

and yields yellow oranges on alum-mordanted wool.



R eicd:pie.. 5

Preparing the dyeing Iiquor

Soak 200 grams of ground Chinese yellow berries overnight
in 3 1iters of water.:THe next day, let the infusion draw
for 45 'minutes at about:.80:°Cy:rand«then filter -through a

cdottoni cloth. :If .necessary, make upvthe-filtrate to.3.1i-

ters again.

Yellow Orange with Chinese yellow berries on alum mordant

Bring the prepared dyeing liquor to about 40 °C. Enter 100
gfémskonWOol hanks (20 skeins .of' 5 grams each, previously
tied:together with a cord, see page 2),. which have been
mordanted with 257 of alum and 6% of cream of te -ar .(see
page i6), into the liquor and heat slowly to 80 °C. Let it
draw for one hour at this temperature. .Then allow the wool
in the dyeing liquor to 'cool. Removeithe wool, ‘rinse-it

thoroughly with water, and let- dry it-in the air.

Literature: No literature (my own recipe)




Recipe 7a

Yellow with quercitrin and alum mordant

Since quercitrin is the main dye in quercitron bark, it
is possible to dye with pure quercitrin®
Dissolve 5 grams of quercitrin in 3 liters of warm water

and dye as described in recipe 7.

Supplier: Carl Roth GmbH + Co,Chemische Fabrik,
Postfach 21 11 62, D-7500 Karlsruhe 21, Federal
Republic of Germany



Recipe 12a

Orange with bixin on alum mordant

Since bixin is the main dye in orlean seeds, it is pos-
sible to dye with pure bixin, a commercial food dye, in-
stead of orlean.

Dissolve 20 grams of bixin in 3 liters of water containing

20 grams of soda and dye as described in recipe 12.

Recipe 12b and 12c

The dye bath of the recipe 12 can be taken for a second
dyeing on wool (alum mordant) and on cotton (unmordanted).
Divide the rest of the dye bath in two equal parts.

Recipe 12b (Orange with bixin on alum mordanted wool)

Make up the one part of the rest of the dye bath with water
to 3 liters and dye on 100 grams of wool as described in

recipe 12.

Recipe 12c (Red orange with bixin on cotton)

Make up the other part of the dye bath with water to 2 1li-
ters an dye on 50 grams of cotton (10 skeins of 5 grams

each) as described in recipe 12.



Violet with madder on iron-III-sulfate mordant

Preparing the dyeing liquor

Soak 200 grams of pulverized madder for 12 hours in 6 1li-

ters of water.

Dyeing violet with madder on iron-III-sulfate mordant

100 grams of wool (20 skeins of 5 grams each, previously
tied together with a cord, see page 2, mordanted with 37

0f iron-III-sulfate and 1% of cream of tartar or (better)
citric acid (see page 6a), is thoroughly rinsed with cold
water. Enter the wool into the prepared dyeing liquor at
room temperature and dye 30-60 minutes at 40-50° C. At

once after dyeing the wool is to be rinsed with cold water.

Then the dyed wool is aftertreated with a cold solution of

1% potassium carbonate in water for 10-60 minutes.

Ist Dyeing with the remaining dyeing liquid of recipe 17a

to get a beautiful red on wool, mordanted with 25% atum

and 67 of cream of tartar.

Enter 100 grams of wool, mordanted with 25% of alum and
6% of cream of tartar, into the remaining ~dyeing liquor
of recipe 17a at room temperature and dye 1 hour or lon-

ger at 85% C ( for a short time 100° C is allowed).

2nd Dyeing with the remaining dyeing liquid of recipe 17a

Enter 100 grams of wool, mordanted with 25% of alum and
6% of cream of tartar into the remaining dyeing liquor
of the 1lst dyeing of recipe 17b at room temperature and
dye 2-3 hours at 90-100° C. Then let the solution cool
down, rinse the dyeing and let dry it in the air.

The dyeing has a brownish red tint.

st

Recipes of Dr. Harald Bohmer, Istanbul, Marmara Univer-



Recipe 18a

Violet with alkanna on wool mordanted with alum and

cream of tartar

Because the violet,getting with the recipe 18, is very dark
(a black violet), it is better to take 50 grams of alkanet
roots in stead of 100 grams. You will get a finer violet.

For dyeing you can use the recipe 18.



Recipe 26

Correction:

Preparing the dyeing liquor

Dissolve 20 grams of young fustic extract®in in 3 liters of

water and warm to 40° C.

" Supplier: Compagnie Francaise des Extraits Maison Westphalen, B.P.1375,
20, Rue de Pressencé, 76 Le Havre-graneville, France.

Taking young fustic wood instead of young fustic extract, prepare the dye
liquor using 100 grams of young fustic chips according to recipe 8.



Recipe 27a

|
Red brown on cotton with cutch and copper sulfate

|
Taking udnmordanted cotton you get a red brown color tone using

recipe 27.



Recipe 29a and 30a

(Improved recipes 29 and 30)

Preparing the dyeing liquor

Soak 100 grams of logwood powder, wrapped in a cotton
cloth, overnight in 4 liters of water. The next day,
boil the bath for 60 minutes, then remove the bundle
with the logwood powder, and make up the bath with wa-

ter to 6 liters.

Violet with logwood on alum mordant

Enter 200 grams of wool (40 skeins of 5 grams each,
previously tied together with a cord, see page 2);
which has been mordanted with 25% alum and 6% cream

of tartar (see page 6), thoroughly wetted with water,
into the dyebath at about 40°C, Heat slowly to about
90°C and leave standing for 30 minutes at this tempe-
rature. After cooling the dyeing liquor, remove the

wool and rinse it thoroughly.

Recipe 29a. Violet with logwood and tin salt

Treat 100 grams of the wool, dyed with logwood on alum
mordant, with a solution of 10 grams tin-II-chloride
and 10 milliliters of conc.hydrochloric acid in 3 1li-
ters of water, for 30 minutes at 90°C. After cooling
the dyeing liquor, remove the wool and wash it, first

with addition of a tenside, and then with plain water.



Recipe 30a.Black with logwood and copper sulfate

Treat 100 grams of the wool, dyed with logwood on alum
mordant, with a solution of 5 grams copper sulfate in
3 liters of water, for 30 minutes at 90°C, After cool-
ing the dyeing liquor, remove the wool and wash it,
first with addition of a tenside, and then with plain

water.



