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ABSTRACT

The Ghanaian indigenous leather industry servesasource of employment for several people.
However, lack of varied colour range for leathertiacts hinders the ability of the craftsmen to
enhance the aesthetic value of leather artifacts datisfy various tastes of customers. The re-
search hinges on the conversion of indanthrene-dyéo paste for making screen printing on
leather. With cassava starch as a vehicle, the inttaene-dyes were manipulated in three ex-
periments and printed on vegetable tanned leath€he starch mixed well with the dyes into
thick paste which made it possible to print on thein surface of leather. Although indanthrene
-dye has been known for dyeing fabric, the researdths made it applicable for printing on
leather. Leatherworkers are therefore presentedhwénother technique of rendering a wide
range of colours on leather. This will hopefully lost the economic relevance of the leather in-
dustry both at the local and international markets
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INTRODUCTION easily, particularly when exposed to sunlight.
Ghanaian indigenous vegetable tanned leathd@he situation has become a disincentive in the
has been produced by local tanners as the majpromotion of increased patronage and use of
raw material for use in a variety of leatherlocally made leather and leather artifacts on
products. However the choice and accessibilitypoth the local and international markets. The
of colours suitable for application on leather isneed to increase colour variety in order to ac-
limited to red, brown, black and white. More- celerate and improve the socio-economic value
over, most of the colourants used to dye thef locally tanned leather and leather products
leathers are vegetable based and they fade dfhs become critical. The objective of this re-
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search is to experiment on the possibility ofpound solutions. However, they are best used
manipulating indanthrene dye (vat dye) to maken cellulose fibers, especially where fastness to
it applicable as a printing colourant (a colourfrequent and hard washing is required. Shar-
ing dye) for creating patterns on Ghanaian inphouse (1995) has also emphasized that vat
digenous vegetable tanned leather in order tdyes were very difficult to use on leather owing
expand its material value and aesthetic quality.to the alkalinity of the vat liquor affecting the
tannages. However Boahat al. (2011), have
Review of related literature indicated that it can equally be applicable to
Indanthrene-dye is commonly known but sel{eather, especially, where penetration of dyes
dom used for dyeing cellulose fibres. In Ghanainto fibers needs to be achieved. They further
it is popularly used in dyeing fabric (as in tie-maintain that with proper manipulation of the
dye and batik), and can be obtained in a varietgppropriate auxochromes, the dyestuff's suit-
of colours. Also, it has the advantage of easwbility as a colourant for leather (which consist
penetration in fabric as compared to otheof fibrous protein called ‘collagen’) can be real-
available colourants on the market (Sackeyized.
2000). Dyes are well known to dissolve in their

vectors (the liquid) because of the inherenpccording to Lewin (2008) dyes are not to be
composition of molecules. Sackey (2000) hagonfused with pigments, which are pulverized
also mentioned that dye-made prints present th&loured substances that must be mixed with
brightest colours. Boahin (2008) and Asantgdhesive binding agents before being applied to
(1980) have asserted that vat dye is commonlyyrfaces. He explains further that since pig-
used by small-scale tie-dye and batik fabrignents do not dissolve fully in liquid but have to
industries, as well as large-scale textile induspe applied in solutions as fine solid particles,
tries, for dyeing cotton fabric in Ghana. Indanthey are preparedith chemical radicals which
threne-dyes include vat dyes mostly complexave the property of anchoring the desired dye
chemically, and insoluble in water. They thereeffectively. Efficiently, conversion of dyes for
fore require manipulation with dye printing would require thaise of concentrated
auxochromes to dissolve for use in fabric COHiquid substance as a vehicle before being ap-
ouring (Asante, 1980). They must first be replied to leather surfaces; and this could be
duced to the leuco form in an alkaline solutionstarch, gelatin, or synthetic polymers. In this
of sodium hydrosulfite before application to thestudy, the choice of cassava starch as a vehicle
cotton or rayon fiber. Air oxidation fixes the js influenced by the fact that it is easily avail-
dye strongly on the fiber, resulting in excellentgple, accessible and can be manipulated with

wash-fastness and light-fastness  (Baptistayater to achieve varied viscosities for the print-
2009). According to Nguyan (2008), dyes Ofing process.

dyestuffs are soluble compounds that can either
be absorbed and retained by the fiber or Chemgtarch is a white, granu|ar or powdery odour-
Ca”y combined with it. The COIOUring matter |eSS, tasteless Comp|ex Carbohydratg—ﬁgjs)
normally becomes an integral part of the fiber, apundant in the seeds of cereal plants and in
Dyes are generally fast, that is, they retain thelylps and tubers. Some common ones are
colours in the fiber thrOUghOUt the textile- main|y cassava, corn, Wheat, rice and potato_
making process, and under exposure to normahe cost advantage and easy availability of
wear, including sunlight, water and detergentassava starch over other identified ones made
washing (Alen, 1971). it necessary to be selected for the research.
Starch is almost insoluble in cold water and in
Nguyen (2008) and Lewin (2008) argue that  alcohol, but with boiling water it gives a colloi-
dyes are not used on protein fibers because gh| suspension that may form a jelly on cool-
the Strong alkaline nature of their |eUCO'Com'ing_ Hot water Changes starch SlOle into
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smaller molecules called dextrins. Dextrin isThe activities of the experiments conducted
any of the various polysaccharides obtained bwere observed critically and recorded carefully.
hydrolysis of starch; a tasteless and odourlesghe results were documented cautiously.
gummy substance that is used as a thickening
agent and in dietary supplements. Notwithstanding the fact that indanthrene dyes
are commonly known for cellulose fibres than
The choice of screen printing technique comeprotein fibers as found with leather, the ma-
as innovation towards application of colourantsiipulation processes in the experiments criti-
on leather. This is due to the fact that within thecally revolved around the viscosity of the cas-
local environment screen printing is largelysava starch as well as the reduction agents
known to be used for textile printing. It is origi- through application of varied quantities of so-
nally called silk-screen printing because of itddium hydroxide and sodium hydrosulphite in
silk-based stencils. Screen printing has becondifferent proportions. Three main experiments
important in the production of a wide array ofwere conducted using varied quantities of
manufactured items, including decorative panauxochromes in the dye solutions and cassava
els, printed circuit boards, touch-sensitivestarch in the paste preparation. The selected
switches, plastic containers and printed gartechniques for the application of paste were
ments. Cost (2008) has explained that,Screen Printing’ and ‘Dabbing’.
‘stencils’ for commercial screen printing are
usually produced by photomechanical meandreliminary preparations for printing
The production process requires stretching &or the three experiments, three silk-screens
fine synthetic fabric or metal mesh over a recwith different motifs were developed for print-
tangular frame, and then applying a photopolying three separate colours of brown, light blue
mer coating to the entire surface. Exposure adnd black. The leathers were taken through
the photopolymer through a film positive secondaryreatment of sanding the flesh side,
causes it to harden in the areas not intended smaking and stretching to secure them from dirt
print. The unexposed material is then washednd offensive odour that often affect indigenous
away to create the open areas of the stencil. lanned leathers. To guarantee easy penetration
the printing press, this screen is pressed against the dyes, the grain surface of tleathers
the surface to be printed, and ink is forcedvere slightly buffed with emery paper to render
through the open areas of the stencil with ghem smooth and supple. Also to achieve soft-
rubber ‘squeegee’. Presses for screen printingess and luster, burnishing was carried out. The
range from simple manual devices for the smaleather surfaces were made slightly damp be-
-scale printing, to large sheet-fed presses fdobre executing the printing.
multicolour, high-volume commercial
applications. In the interest of this research anBixperiment 1: Manipulating dye solution
the character of indigenous tanned leatherand preparation of cassava starch paste

manual devices are used. As presented in Table 1, in the preparation of
the indanthrene dyestuff solution for experi-
MATERIALS AND METHODS ment 1, the following quantities of reducing

The study mainly employed the experimentahgents were used: 0.04g of brown vat dye,
research, and it depended on studidivities 0.02g of sodium hydroxide (caustic soda), and
which required the use of materials such a€.08g of sodium hydrosulfide were mixed with
indanthrene dyes (Vat dyes), cassava starch50ml of hot water (90°C) in a plastic con-
water, sodium hydroxide (caustic soda), sodiuntainer, the small quantity of water was meant to
hydrosulfite and indigenous vegetable tannedbtain a concentrated dgelution. The dye and

leather.The purposive sampling technique washe auxochromes were stirred to mix thor-
used in selecting the materials for the study. oughly and allowed to settle for maturity. In the
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Table 1: Variations of quantities of chemicals useth the three experiments

Chemicals Experiment 1 Experiment 2 xBeriment 3
Vat dye 0.04g (Browslaur) 0.04g (Light blue) 0.04g (Black)
Sodium hydroxide 0.02¢g 0.01g 0.01g
Sodium hydrosulfide 0.08g 0.12g 0.169

Hot water (90°C) 150ml 150ml 150ml
Cassava starch flour 0.29 0.2g 0.29

Hot water (90°C) 600ml 500ml 500ml

(Source: Data from experiments conducted, 2012)

preparation of the cassava starch paste, a qu r'
tity of 0.2g of cassava starch flour was mixe:

with 600ml of hot water (90°C), and boiled tc
obtain a paste. It was poured into a 1 liter pla {
tic container and the prepared dye solution wi AN |
poured into the paste and stirred to mix thow,ﬁ_
oughly. The mixture was allowed to cool dowtr
for fifteen minutes before printing was exe
cuted. The leather was spread on the printir
table and the paste was poured onto the rese
side of the screen after it was well positionec
With the aid of squeegee the paste was dragg
over the screen to transfer the design onto t
damp leather surfadbrough the minute pores F
of the silk-screen as shown in Plate 1. Tw
sheets of leather were printadlith running
water, the starch was washed off ten minute
after the printing, and the leathers were drie|
under a shade and made ready for use.

Experiment 2: Variation of dye

auxochromes and cassava starch paste vis- Plate 1: Screen printing on leather
cosity

In preparing the indanthrene dyestuff solution

for experiment 2, the following varied quanti-

ties of dye, reducing agents and water wergma|| quantity of water was meant to obtain a
used as shown in Table 1: 0.04g of light blugoncentrated dye solution. The dye and the
vat dye, 0.01g of caustic soda and 0.12g ofayxochromes were stirred to mix thoroughly
sodium hydrosulfide were mixed with 150ml of anq left to settle for maturity. In the preparation
hot water (90°C) in a plastic containefhe  of the cassava starch paste, a quantity of 0.2g
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of cassava starch flour was mixed with 500mthe colour will be saturated through the
of hot water (90°C), and boiled to obtain aleather’s fibres and a colour change is virtually
paste. It was poured into a one liter plastic cormot impossible. Comparing the performance of
tainer and the prepared dye solution was pourdtie cassava starch paste in the three experi-
into the paste and stirred to mix thoroughlyments, it was founthat the outcome of experi-
The mixture was allowed to cool down for fif- ment 1 was not up to expectation in terms of
teen minutes, and printing was executed on tweven spread and distribution since there was
sheets of leather following the same printingbleeding during printing. The cassava starch
washing and drying processes described in eypaste was found to be less viscous; thence the
periment 1. guantity of water usedas reduced from 600m|

to 500ml in experiment 2 and 3 in the starch
Experiment 3: Further manipulation of paste preparation. This allowed smooth and
auxochromes and viscosity of starch paste easy spread control of the cassava paste using
In experiment 3, the indanthrene dyestuff soluthe squeegee (Cost, 2008).
tion was prepared with the following quantities
of chemicals (Table 1) ): 0.04g of black vatlt was also observed that the procedure fol-
dye, 0.01g of caustic soda and 0.16g of sodiutowed in the dye preparation was in conformity
hydrosulfide were mixed with 150ml of hot with the approach by Baptista (2009). This
water (90°C) in a plastic container. The smalguaranteed proper dissolution of the indan-
quantity of water was meant to obtain a concerthrene dyes to mix well when reduced to the
trated dye solution. The dye and theleuco form in an alkaline solution of sodium
auxochromes were stirred thoroughly to mixhydrosulfite andsodium hydroxide (caustic
and allowed to mature. In the preparation of theoda) before mixing with the cassava starch
cassava starch paste, a quantity of 0.2g of cagaste. The dye was able to penetrate the fibers
sava starch flour was mixed with 500ml of hotof the leather because of the smooth soft grain
water (90°C), and boiled to obtain a paste. Isurface created by buffing with emery paper as
was poured into a one liter plastic container andecommended in the “Printing Techniques and
the prepared dye solution was poured into thBreparations” by McLaughlin (2001). The pre-
paste and stirred to mix thoroughly. As done irpared dye mixed perfectly with the starch re-
experiments 1 and 2, the mixture was allowedulting in a thick paste that wased as a vehi-
to cool down for fifteen minutes before printingcle for successfuransfer of the vat dye onto
was executed on two sheets of leather followthe leather surface. It was realized however that
ing the printing, washing and drying processhe variations in the quantities of auxochromes

described in experiment 1. used generally created differences in the ap-
pearance of the dye colours. In experiment 1,
DISCUSSION OF RESULTS the 0.02g of sodium hydroxide used caused the

The three experiments conducted proved sudrown dye to appear darker on the leather sur-
cessful in terms of dye penetration with theface. When reduced to 0.01g in experiments 2
auxochromes, printing process and wash fasand 3, light blueand black colours appeared
ness. The dyes penetrated the grain layer of theell. It has also been observed that the incre-
leather and bound with the fibers after washingnent of the sodium hydrosulfite in experiments
off the cassava starch. This produced a deépand 3 from 0.08g in experiment 1 to 0.12g to
printed hue and a smooth surface quality that i8.16 continually increased the brightness of the
unfamiliar with other printing media when ap-dye colours.

plied onto leather. The use of the starch as a

vehicle allowed the concentration of dye soluBoahin et al. (2011) have submitted that, vat
tion in a given area confirming McLaughlin’s dyes’ colour intensity is achieved on leather
(2001) observation that if leather is vat-dyedpnly when there is adequate concentration and
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absorption of dye solution on the part of theand has debunked the perception that the tech-
leather being dyed. By allowing 10 minutes ofnique of vat dye applications has been consid-
time between printing and washing off theered to be the preserve of textile printers and

starch paste from the leather with running wafabric dyeing. Plates 4 and 5 illustrate finished

ter, it was noticed that there was dye concentrdeather artifacts made from the red and wine

tion and absorption, hence attainment of colouleathers screen printed with the indanthrene
brightness after drying the leather. The researatiyes.

has also provided leather workers in Ghana

with the opportunity of applying colouring

agents in a variety of hues and a printing vehi-

cle that can be secured easily on the market
printing on leather for enhanced aesthetics
leather products that can compete favourab
on both the local and international markets
The illustrations in Plates 2 and 3 represent t
outcome of experiments 2 and 3 which demo £
strate the efficacy of cassava starch serving as &
vehicle for printing dyes on leather. z

The results of the study present another impet
of colour application on leather to enhance t
aesthetics of locally made vegetable tanne
leathers. The screen printing technique ust
provides indigenous leather workers with add
tional technique for colouring indigenous vege
table tanned leather. This has proven the pos

bility of printing indanthrene dyes on leather,
Plate 3: Printed motifs on wine leather

Plate 2: Printed motifs on red leather Plate 4: A pair of printed leather shoes
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1 to build capacity to improve the aesthetics of
their products to enable them increase their
competitiveness for accelerated patronage.
Workshops, seminars and empowerment train-
ing for leatherworkers to adopt the identified
printing technique are also recommended.
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