
INTRODUCTION

Printing is a form of dyeing in which colours are applied to specified areas instead of the entire
fabric. To restrict the colouring matter to the design area, the dyes and other auxiliaries are pasted
with a natural or synthetic thickening agent. Finding alternatives to the used thickeners has gained
importance lately due to the several limitations associated with toxicity, availability and cost of the
currently used thickeners. Carboxymethyl tamarind kernel powder has the potential to be explored
as a textile thickener whilst providing economic benefits. It is a modified derivative of tamarind
kernel powder derived from the seeds of Tamarindus indica plant. Being biodegradable, non toxic
and biocompatible in nature, it can be used as an alternative to synthetic thickeners. Thus, in the
present study, an effort has been made to explore the suitability of CM-TKP thickening agent, a
derivative from tamarind kernel seed for printing of silk using acid dyes.

METHODOLOGY
Material :

– 100% silk fabric having plain weave, 40gsm, 60 ends per cm; 50 picks per cm was used.
– Carboxymethyl Tamarind kernel powder, procured from Tamarind Magic, Hyderabad, was

used as thickener.
– C.I. Acid Violet 48 procured from Kiran dyes and chemicals (India) was used for printing.
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ABSTRACT
In the present study, an effort has been made to explore the suitability of carboxymethyl tamarind
kernel thickener (CM-TKP) for screen printing of silk using acid dyes. On the basis of the qualitative
and quantitative analysis, 7% concentration of thickener, steaming temperature of 1100C, for 60 min
were optimized as printing conditions. The samples printed using the given conditions exhibited
brighter and sharper lines with uniformity of colour. No change in whiteness of the ground and handle
of the fabric was seen. Colour value (K/S) of the samples was observed to increase with increase in
steaming time and temperature indicating better fixation of dye at high temperatures.
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Methods :
Scouring of silk :

Samples were scoured using neutral soap solution (Ezee) at 40°C for 30 min.

Printing of silk with carboxymethyl tamarind kernel powder and acid dyes :
Silk samples were screen printed with thickening paste of 7% concentration of CM-TKP and

acid dyes. The recipe for printing is given in Table 1. The printed samples were dried at 60°C for 15
min. The fixation was carried out by steaming the samples at varying intervals of time (30, 40, 60
min) and temperature (90, 100, 110oC). The samples were further rinsed and dried.

Table 1 : Recipe for printing using acid dyes and carboxymethyl tamarind kernel powder
Chemicals Recipe (amount)

Acid Violet dye 5

Solution salt SV 2.5

Tartaric acid 5

Thickener (CM-TKP) X

Total   100

Assessment of printed samples :
Colour strength measurement:

The color strength (K\S) of the printed samples was evaluated by computer colour matching
system at  maximum.

Qualitative analysis :
Silk samples were visually evaluated by a panel of 3 experts on the basis of three parameters

i.e. uniformity of colour, sharpness of line and whiteness of ground on a 5 point rating scale.

RESULTSAND DISCUSSION
Assessment of samples printed with acid dyes and carboxymethyl tamarind kernel powder

Colour strength measurement :
Results show an increase in K/S values with increase in steaming time and temperature. The

colour values of samples steamed at 60 min were found to be higher than the samples steamed for
40 min, followed by samples steamed for 30 min. The maximum values of K/S were seen in
samples steamed at 110ºC. The L* values were observed to decrease with increase in steaming
time indicating darkness in printed samples. a* values were seen to increase with an increase in
steaming time and temperature indicating an increase in redness of the samples. b* values were
observed to decrease with an increase in time and temperature of steaming indicating an increase
in the blueness of the samples. C* values were observed to increase with increased steaming time
and temperature, indicating an increase in the brightness (chroma) of the samples (Fig. 1 and Table
2)

Qualitative analysis :
Results show that the samples steamed for 60 min at varying temperatures exhibited clarity in

line and the print was sharp. The samples were rated 5/5. Samples steamed at 90ºC for 30 and 40
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min were rated 2-3/5 as they lacked clarity due to haloing and colour flushing. The remaining
samples also were rated 4/5 as they lacked sharpness in line. Most of the samples exhibited white

Table 2 : Colour value of silk samples printed with 7% concentration of CM-TKP
Temperature (ºC) Time (min) K/S L* a* b* C* ho

30 1.4 58.64 12.07 -32.46 34.64 290.43

40 1.63 54.90 14.96 -38.78 46.18 291.02

90

60 2.55 50.01 15.23 -41.44 47.28 293.98

30 1.92 56.65 13.81 -31.77 34.60 293.31

40 3.18 50.88 17.23 -41.22 45.35 294.68

100

60 3.98 48.12 18.19 -43.01 46.11 295.18

30 2.37 52.71 16.42 -38.32 36.26 296.25

40 4.67 40.55 23.67 -50.00 55.32 297.36

110

60 5.4 38.18 26.15 -54.15 60.11 298.01

Table 3 : Visual evaluation of silk samples printed with 7% concentration of  CM-TKP
Temperature
(ºC)

Time (min) Handle Uniformity of
colour

Sharpness of
line

Whiteness of
ground

Total

30 3 5 2 3 13

40 3 5 3 3 14

90

60 4 5 4 5 18

30 4 5 4 4 17

40 4 5 4 5 18

100

60 5 5 5 5 20

30 4 5 4 5 18

40 5 5 5 5 20

110

60 5 5 5 5 20

Fig. 1 : Samples printed with 7% concentration of CM- TKP
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ground and were rated 5/5. However, samples which exhibited haloing and flushing at steaming
temperature of 90ºC and steaming time of 30 and 40 min were rated 3/5. The print application was
observed to be uniform and the samples were scored 5/5. The results are shown in Table 3 and Fig.
1.

Summary and conclusion :
Results of this study show that a novel printing thickener, CM-TKP derived from the seeds of

the tamarind, with the unique properties of high viscosity at low concentration, cold water solubility,
low cost, enhanced shelf life, better microbial resistance compared with other polysaccharides has
the potential to be used for printing of silk with acid dyes.
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