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A B S T R A C T 
 
The glossy of textile trade lies in its colour. In ancient time colour was considered as a spiritual ne-
cessity of equal importance as the physical need of food. Colour application not only improve sur-
face appearance of the substrate but also express emotions and ideas of the wearer.  
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Introduction 
Blended textile of wool and cotton has many 
pleasing features like warmth, good moisture ab-
sorption, strength and soft handle. In addition 
blending of wool with cotton make cots wool fab-
ric cost effective. It is used for winter wear appar-
els. 
The aesthetic demand of consumers is satisfied by 
application of colouring agents on textile by dying 
and printing. Lots of work has been reported on 
dying of cotton wool blend, especially to solve 
problems in blend dying. Single stage and two 
stage dying process have been developed. Howev-
er very little work has been done in the area of 
printing of cotton wool blend. Wool is very hygro-
scopic and can absorb 20% of its weight of mois-
ture. This is because of the presence of polar 
group and large amorphous regions in its polymer 
system. Due to the wide variety of functional 
group present in its molecular structure, it can be 
dyed with direct, acid, basic and reactive dyes. 
Cotton has good affinity for dye penetration due 
the presence of polar group (hydroxyl group). It 
can be dyed with direct and reactive dye. The dif-
ference in the physical, chemical and molecular 
structure of cotton/wool makes printing of cotton/
wool blend difficult in order to attain a uniform 
shade. 

 Various chemical and auxiliaries are useful to 
bring about a modification in the physical struc-
ture or to help in swelling of fibres or dissolution 
of dyes. Or to increase affinity for dyes. 
Most classes of dyes are adoptable to one or more 
of the various types of printing. The  choice de-
pend on the purpose for which the goods will be 
used. The fibre or fibres involved, and what the 
potential customer would willing to pay. 
Wool is printed with Direct, Reactive and Vat 
dyes. 
Acid dyes  
Acid dyes have direct affinity towards protein fi-
bres and are main class used in wool dying. 
The application of acid dyes to protein fibre re-
sults in an ionic or salt between the dye molecule 
and the fibre polymer. Dark shades can easily be 
obtained on wool because of the highly amorphous 
nature of the  fibre. 
Reactive Dye 
Covalent bond between reactive and cellular can 
be formed by either nucleophilic substitution or 
addition. 
 
Dye SOCH =CH2 + RO = Dye. SO2CH.CH2.OR 
Dye SOCH.CHOR +H+Dye.SO2.CH2.CH.OR 
 
It is an example of an addition reaction 
Reactive dyes are applied to proteins fibre under 
slightly acid condition. Formation of the covalent 
link between dye molecule and fibre polymer oc-
curs as temperature increased. 
Direct Dye 
The direct dyes, also known as substantive colours 
differ from the basic and acid dye because they are 
substantive towards cellulosic fibres. Many of 
them will also dye the proteinic fibres. Most of the 
colours belonging to this class are Sulphonated 
azo compounds. 
The direct dye was inexpensive and easy to apply. 
Although indifferent wet fastness, their use spread 
with great rapidity because they fulfilled an out-
standing demand. 
The study reported here in deals with use of indi-
vidual and dyes on printability of cots woal fabric. 
Methodology 
Materials  
Fabric 
Commercially available cotton/wool blend of 
50:50 ratio was used.  

Acid dye Reactive dye Direct Dye 

Dye 30 
Gm Dye 50 

Gm Dye 20 
Gm 

Glyc-
erine 

50 
Gm 

Thick-
ener 

500 
Gm 

Glyc-
erine 

50 
Gm 

Thick-
ener 

500
gm 

Sodium 
bi car-
bonate 

15 
Gm 

Triso-
dium 
phos-
phate 

20 
Gm 

Acetic 
acid 

50 
Ml Urea 80 

Gm Water 310 
Ml 

Tatric 
acid 

50 
Ml Water 345 

Ml 
Thick-
ener 

500 
Gm 

Water 320 
Ml         

Total 1 
kg Total 1 

kg Total 1 
kg 

Table 1. Preparation of pr inting paste: 
Printing paste for each individual was 
prepared According to following reci-
pes. 
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Chemicals  
Dyes Three types of dyes belonging to different 
class were used.  
Reactive dye (Reactive Yellow 39) 
Acid dye (Acid Yellow 114) 
Direct dye(direct yellow) 
Others chemicals-acetic acid, tatric acid glycerol, 
urea, sodiumbi -carbonate. 
Method – Preparation of printing paste 
The printing paste for Individual and combination 
of dyes were prepared with three dyes belonging 
to the different class. Three types of thickness 
were tried with each dye to find out suitability of 
dye and thickness as well as effect of each dye 
thickness combination on quality of print. 
After treatment of printing paste – Fabric was 
printed with each dye. Printed fabric was direct at 
room temperature and steamed at 100 c for 30 
minutes to fix the prints. 
Analysis of printing Quality 
Quality of print was analysed on the basis of depth 
of shade, evenness and sharpness of outline of 
print, and texture/S value as calculated to deter-
mine depth of shade on ACS spectrophotometer. 
Eveness, sharpness of print and texture were as-
sessed by a panel of 10 judges from the field of 
clothing and textiles, on a five point rating scale. 
The weighted mean score was calculated for each 
criterion. 
Determination of colourfastness of printed 
samples 
Printed samples were subjected to testing as per 
standard procedure for their ability to withstand 
light (light fastness) washing (wash fastness), 
Ironing (Ironing fastness) and rubbing (Rubbing 
fastness). 
Result and discussion 
The present study was conducted to find out the 
effect of individual and combination of dyes on 
printability of Cots wool fabric.  
Table 2 Shows the results that in comparison to 
single dye, mixture of two dyes improved depth of 
shade, evenness of print, sharpness of outline on 
visual inspection it was also found that mixture of 
direct and acid dyes gave best result on three pa-
rameters of print quality that is depth of shad 
evenness of print, sharpness of outline, very deep, 
very even, very sharp prints were obtained with 
the mixture of direct and acid dyes. Similar results 
were obtained with gum tragacanth as well as 

gum. 
In case of Direct, Reactive dyes combination, bet-
ter results were obtained with Sodium alignate 
thickener than tragacanth was used with Direct: 
Reactive dyes were inferior to that of Acacia 
thickener. Thus it can be said that in general print 
of good colour yield and good sharpness, evenness 
of print as well as texture were obtained when 
gum acacia was used to prepare print paste with 
mixture of acid and direct dye. 
Conclusion 
Thus it can be said that the printability of cotton/
wool blend was enhanced when combination of 
dyes mixture were used with gum tragacanth, lose 
in texture quality of printed fabric occurred. 
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Dyes and 
thickener 
combination 

Colour 
depth 
(W.M.S) 

Even-
ness 
print 
(W.M.
S) 

Texture 
(W.M.S
) 

Sharp-
ness of 
outline 
(W.M.S) 

Single dye         
Direct dye 
Reactive dye 
Acid dye 

1.8 
1.68 
2.53 

3.5 
2.34 
3.00 

4.13* 
2.13* 
4.48* 

2.75
  
2.5 
3.0* 
  

Mixture of 
two days 
Direct: Acid/
Tragacanth 
Direct: Acid 
Gum acacia 
Di-
rect:Reactive/
Tragacanth 
Direct: Reac-
tive/Alignate 

  
5* 
5* 
4.5* 
4.58 

  
5* 
5* 
4.5 
4.89 

  
3 
3.2* 
2.5 
2.31 

  
5* 
5* 
3.12 
4.63 

Table 2: Pr int quality and texture of Cots wool 
blend printed with individual dye and mix-
ture of different dyes. 
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