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ABSTRACT

The research explores the use of vat dye, a setkdie that is available locally in the Ghanaian

market in large quantities, with varied colour ramg to identify their suitability as effective col-

ourants on vegetable tanned leather. Four differeexperiments were performed with vat dye,
and two others were tried with suede dye. In thestfiexperiment, a more familiar technique of

applying vat dye on fabric was used; this resultiedthe burning of the exposed areas of the
leather. For the second experiment, a new formulaswcomposed and applied. This experiment
was subdivided into three parts where various teicfugs for applying dyes were used. It proved
successful, thus indicating that, with proper forration, vat dye and its accompanying agents
could perform effectively on protein fibre in leaginwork, just as it does on cellulose fibre in tex-

tiles.

Keywords Leather, Vat dye, Marbling, Pelt

INTRODUCTION there are direct dyes, which produce fast col-
The problems encountered in the use of vegetaurs in fibres placed directly in the dye solu-
ble-based dyes on leather discourage the deveiens, and indirect dyes, which produce fast
opment of leatherwork education and applicacolours only if the fibres are treated before or
tion in the indigenous leather industry inafter dyeing. Nguyen (2007) has explained that
Ghana. Leather articles come with limitedmost of these direct dyes have good fastness to
range of colours and do not adequately medight and to washing in cold and warm water
consumer taste for leather products. Accordingut not to washing in hot water with detergents.
to Nguyen (2007)dyestuffs are any of a large On the other hand, indirect dyes such as vat and
group of chemicals almost exclusively organicsulfur dyes are best used on cellulose fibres,
in nature used for the coloring of textiles andespecially, where fastness to frequent and hard
other substances. Lewin (2007) and Allenwashing is required. The simplest method of
(1971) have stated that modendustrial termi- indirect dyeing involves pre-treating the fibre
nology defines a dyestuff as a product containwith mordants or fixing solutions, before ap-
ing pure organic dye andther agents that plying the dye solution (Allen, 1971).
make the product easier to handle.

Although there are many known dyes, these are
According to the dyers method of classificationnot easily available on the local Ghanaian mar-
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kets. They are mostly foreign and have to béy achieving two or more colour effects
imported; a situation that is not favourable to(polychrome). The emphasis on different meth-
Ghanaian dyers. There is therefore an urgemids to achieve the stated objective is necessi-
need to identify alternative dyestuffs that ardated by the character of the dye and this is fur-
common to the industry, and which can be prether emphasised by Sharphouse (1963) who
pared locally without much difficulty and at stated that they were very difficult to use on
affordable prices. Vat dye is one such alternatkeather owing to the alkalinity of the vat liquor
dyestuff and it has several ranges of colouaffecting the tannagedyes or dyestuffs as
schemes. Asante (1980) and Sackey (200@Gpluble compounds can be either absorbed and
have asserted that vat dye is commonly used bgtained by the fiber or chemically combined
small-scale tie and dye/batik fabric industrieswith it. Dyes are generally fast—that is, they
for dyeing cotton fabric as well as large-scaleetain their colour in the fibre throughout the
textile industries in Ghana. dyeing process and under exposure to normal
weatr, including sunlight, water, and detergent.
Vat dye is not used on collagen fibers because
of the strong alkaline nature of its leuco-Selection of Leather for Dyeing
compound solutions. It is usually applied onSheepskin was used for the research. Due to the
cellulose fibre to make it fast, especially, wherainpredictable shape of an animal skin or hide,
frequent and hard washing is required. The dykeathers have irregular shapes; therefore, a per-
is used after reducing it to a base-soluble fornfect rectangular dimension is not attained due
It is then applied and regenerated into an into this characteristic. The surface area of leather
soluble dye by oxidation in the material. Theis thus measured from the widest point of its
remarkable fastness of vat dye to washing, lighwidth by the longest point of its length. Again,
and chemicals, coupled with its availability onthis area is not always shaped in a perfect rec-
the local market makes it significant enough tdangle and two animal skins are not of exact
be researched into to find convenient means @&qual sizes and shapes. The reactive dye for-
using it on leather. mula for dyeing cotton fabric was experimented
on leather with a single colour through the mar-

The primary objective of this research is tobling technique. In pursuance of this, selected
identify simple methods by which vat dye, aProcedures were followed.

cellulose fibre dye classified for dyeing cotton,

rayon, flax, and ramie, could be used on leatheEXperiment 1: Reactive Dye Formula
alternatively. The two variables identified ini) One tablespoonful (5 grams) of green vat
this research were leather, the dependent vari- dye, one tablespoonful (5 grams) of caus-
able, and vat dye, the independent variable. The tic soda and four tablespoonfuls (20 gram)
dependent variable is the quality of the leather ~Of sodium hydrosulphite, were dissolved
whiles the independent variables are the tech- in @ 150 ml of hot water in a small sized
nologies and practices employed for the plastic container, stirred and then allowed

achievement of the final finished leather. to cool down.

MATERIALSAND METHODS i) A sheet of leather was rubbed in with olive

This research explored the reactive dye method ©il, wetted and pounded, (the oil penetrates
for dyeing leather through four different experi-  the fibres to soften it). This makes the

ments: two different decorative techniques '€ather much easier to work with and for
were adopted for the research; these were mar- effective penetration of the dye.

bling and plain dyeing. The marbling technique ) )

was applied in two forms. Firstly, by achievingjjjj A Working table was covered with syn
one colour effect (monochrome), and secondly  thetic leather and made ready for use. The
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wet leather was then spread on the working , ,yochromes (caustic soda and sodium
table and dragged to get it crumpled. (Plate hydrosulphite) were tested separately on

1) leather. It was noted that the quantity of caus-
tic soda was more than what the leather
could sustain. Therefore, in subsequent ex-
periments as identified below, the quantity of
caustic soda was reduced.

The dye was poured all over the crumpled
leather with a plastic spoon (Plate 2). The
dyed leather was then spread out for 15 min-
utes to enable oxidation to take place as in
Plate 3 and plate 4. The leather was observ

to have burnt and hardened, and it assum

the shade of burnt sienna, instead of the ex-

pected soft, green coloured marbled Ieathebye marbling with two or more colours
This formula was modified for the next ex- (polychrome)

e marbling with a single colour
onochrome)

periment. The same quantities of two main

Plate 3: Marbled leather after dying Plate 4: A closer view of the marbled leather
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Plain dyeing with single colour (monochrome) followed by the application of green colour.

Experiment 2: Comparing the Reactivity of  The leather was left on the working surface for
the Auxochromes on L eather thirty minutes to allow oxidation to take place
To find out which of the two chemicals as in Plate 10, and afterwards it was rinsed in
(auxochromes, i.e. caustic soda and sodiumlean water to remove the excess dyes and the
hydrosulphite) reacted negatively tause the auxochromes. The rinsed leather was next
dark brown burns on the leather, the sametretched on a stretcher board to dPates 11
quantity of each chemical was dissolved in hoand 12 show full sheet dye-marbled leather and
water and poured into two separate containerg, close-up view of polychromatic dye-marbled
Two pieces of leathers were submerged in eagBather respectively.

of them for fifteen minutes to observe the reac-

tion of the two chemicals used as auxochromes.

The sodium hydrosulphite did not give any

reaction, but the caustic soda burnt the piece ol =

leather, indicating that the quantity of caustic
soda as an additive was too much and needed
be reduced. Further experiments therefore be
came necessary.

Experiment 3: Dye Marbling with a Single
Colour (Monochrome)

In this experiment, the dye solution was pre- &=
pared by adding one tablespoonful (5grams) o
green vat dye, half teaspoonful (2.5grams) of
caustic soda, four table-spoonful (20grams) of
sodium hydrosulphite to a 150 ml of hot wa-
ter. The dye solution was stirred and poured
over the crumpled leather, which was then lefp| 40 5. Crumpled leather spread out for
to dry as shown in Plate 5. Plate 7 shows gyiqation to take place

closer view of the marbled leather. The same

process for dyeing leather as stated in experi-

ment one was followed, except that the quantity
of caustic soda was reduced to one teaspoonfi
(2.5gram).. The experiment resulted in the suc
cessful use of the vat dye in the production of
green marbled leather.

Experiment 4: Dye Marbling with two Col-

ours

This experiment aimed at ascertaining the viab
ility of using more than one colour. Leather
was pounded in order to soften it, and ther
crumpled in a more regular pattern (Plate 8) a
in the first experiment. Two different colours;
red and green, were used to achieve a mul
coloured effect (Plate 9). This was done by first

pouring red colour over the crumpled IeatherPlate 6: Marbled leather after dyeing
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Plate 7: A closer view of the marbled Plate 10: Dyed leather spread out for oxida-
leather tion to take place

Plate 8: Leather crumpled in vertical for- Plate 11: Full sheet dye-marbled leather
mation

Plate 9: Red and green dyes, poured on Plate 12: Closer view of dyed marbled
crumpled leather
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Experiment 5: Plain Dyeing (M onochrome) According to Kite and Thomson (2006), the un-
A further experiment was targeted at attainingque characteristics of leather are due largely to
a plain dyeing effect as follows: its structure, which is an interwoven, three-
dimensional network of fibres inherent in the
The sheet of leather was soaked anGyatyral raw materials—hides and skins. This
pounded in a mortar with pestle to soften itrayy material is principally a fibrous protein
as explained earlier. called collagen and is composed of one con-
) ~ tinuous network of fibres. This character of
i The dyed solution was prepared by mixingieather necessitates the identification of appro-
one tablespoonful (5 grams) of green vaiyiate |ocally available dyes and auxochromes
dye one tablespoonful (2.5 grams) of causgapaple of penetrating the fibres without dis-
tic soda and four tablespoonful (20grams)yrhing their natural properties such as flexibil-
of sodium hydrosulphite in 200 litres of jty tensile strength, pliability, as well as uijli
hot water and stirred, it was then left 0|t npas also been explained by Sharphouse
cool down. (1995), Bienkiewicz (1983) and Sarkar (2005)
) that the mammalian hides and skins are divided
i Three litres of clean lukewarm water wasjntg three layers distinct in structure and origin.
poured into an eight litre plastic container.siarting from the outside, these are: (1) A thin
The prepared dye solution was poured intyyter |ayer of epithelial cells, called the
the lukewarm water and stirred thoroughly-epidermis’(1% of total thickness), (2) A thick
to mix. The leather was immersed in thejgyer called the corium, or dermis (85%), (3) A
mixed solution and was turned over for fivesypcutaneous layer or adipose tissue known as
minutes before being submerged in thefegp (14%). The dermis is used to make

solution for about ten minutes. At the endeather after the two sandwiching layers have
of fifteen minutes, it was removed andpeen removed.

spread out in the open air for oxidation to

take place. The leather was aﬁerwardieather can only be dyed after tanning; this is

rinsed in clean water and the_n stretched UYnlike textiles, where materials can be dyed at
on a stretcher board for drying. The proc-

any stage in their manufacturing process, with

ess was repeated where a deeper shade rs also being dyed and then woven into
required. patterned fabrics or solid-colored clothes. Col-
. . ) oured designs can also be made on woven cloth
v T.he dried Ieathe.r was burr_nshed at the 9y several processes. The dyeing process re-
an fsurfacei to ?tlvel It ?] slhlr:jytand ]f’tmo?rt]hquired the use of relevant chemical additives,
surface vajue. 1t also helped to sotten § ., 55 auxochromes, which have the proper-

leather as it broke up the compressed fi- . . .

bres ty of anchoring the desired dye effectively; they

' are acidic or basic and give rise to acid and
basic dye salts. In the case of leather, the pro-

RESUL TS AND DISCUSSION tain nature of the fibres require the manipula-

Knowledge of the structure of leather is essent-Ion of the appropriate auxochromes in order to

) =~ realise the dyestuff's suitability as colourant for
tial for the leather-dyers to understand the mtr'leather. This was realized as the reactive dye

cate character of the connective tissues thagrmylar for dyeing cotton fabric as in textiles

constitute the material, and then determingjiy not prove useful on leather, since its effect
dyes and auxochromes that can best be used g5 negative. In the first experiment, the areas
leather without disturbing its surface valueut the |eather that should have dyed green, in-
(O'Flahertyet al, 1962). stead, burned to a shade of burnt sienna. To
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find out which of the two chemicals nique to dye some leathers and thereafter pro-
(auxochromes, i.e. caustic soda and sodiumuced variety of leather articles as indicated in
hydrosulphite) reacted negatively tause the Plates 13 and14. Currently, many leatherwork
dark brown burns on the leather, the sameractitioners are using the vat dye as colourant
guantity of each chemical was dissolved in hoon leather to enhance the value of their prod-
water and poured into two separate containersicts.

Two pieces of leather were submerged into the

containers for fifteen minutes. The sodium,
hydrosulphite did not give any reaction but th
caustic soda burnt the piece of leather indice
ing that the quantity of caustic soda as an adt
tive was too much and needed to be reduce
Further experiments therefore became nece
sary.

In the subsequent experiments, the quantity
caustic soda was reduced by half (50%), ar
the result was that, green coloured marble
leather was produced without any burns. Tt
excess dyes were thoroughly washed off wit
clean water leaving clean dyed leather that d
not bleed. This test therefore indicated that v.
dye could be used on protein fibres contrary
the assertion made by Lewin, (2007); that vi

dye as a cellulose dye cannot be used on pro- ) o
tein fibres. Plate 13: Ghanaian traditional sandals

(Ahenema)

The strong alkaline nature of the cellulose fi- o

bres leuco-compound solutions requires to bEurther application of vat dye on leather

manipulated to make it useful on leather. Thdhrough the ‘plain dyeing’ technique revealed

assertion that these dyes perform best on cellfpat the grain side of the leather could not ab-
lose fibres, especially where speeding up oforb the dye as expected; the dye was more
frequency and hard washing is required, an#tense and brilliant on the flesh side which is

this has been found to be equally applicable tB'ore fibrous than the grain side, that has highly
leather, where penetration of dyes into fiber§ompressed fibers. The compressed fibres re-
has been equally achieveBy its character, duce the auxolchromes ability to ancho_r the
dyestuffs must be capable of entering and cofdyes to the desired effect as done on the fibrous
ouring fibres or other substances, and theide. Further examination of the application of

auxochromes, have the property of anchorinyat dye, through the ‘marbling’ and ‘plain dye-
the desired dye effectively. ing’ techniques indicated that, vat dye’s colour

intensity is achieved only when there is concen-

The successful application of vat dye on leathdfation of dye solution on the part of the leather
with a single colour made it easier to succee€ng dyed. In its broadest sense, the research
with multicolour application in the subsequent@S pProven that leather, as a substance that can

experiment with two colours, thus expanding®0sorb dyestuffs, and that, research to identify
ternative methods of application is necessary

the choice of colour schemes for decoratin£ ! )
leather. The result was tested when selectd@ the benefit of the industry. As a soluble com-

leatherworkers and students used the new tecRoUnd, the vat dye was perfectly absorbed and
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the fibers and establish firm bond, which thus
made it permanent and did not bleed when
washed or fade when exposed to sunlight. In-
deed, the experiment has substantiateddyet
stuff must be capable of entering and colouring
fibres or other substances, and this has been
proven by the selection and effective applica-
tion of vat dye, a locally available dyestuff, as a
colourant for leather. The result of this research
will help in infusing innovation into the teach-
ing and production of leather goods in variety
of colours to compete effectively with other
goods on the local and international markets.
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