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Dyeing of jute with natural dyes 
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Grey jute fabric was bleached with hydrogen peroxide ( I vo l. ) by the conventiona l method, mordanted wi th different 
concentrations of ferrous sulphate and dyed separately with natural dyes extracted from deodara leaf (Cedrus deodara L. ), 
jackfruit leaf (Anocarpus integriJolia L. ) and eucalyptus leaf (Eucalyptus globulus L.). Lighter shades were obtained a fter 
dyeing of bleached jute fab ric with the above extracts without applying mordant. Dye uptake increased with the increase in 
mordant concentration. The use of mordant in the dyeing of jute fabric resulted in deeper shade with good wash fa stness . 

Keywords: Bleaching, Deodara leaf, Dyei ng, Eucalyptus leaf, Jackfruit leaf, Jute, Mordant, Natural dye 

1 Introduction 
The use of natural dyes ' -4 in textile applications is 

growing day by day. It is the effect of the stringent 
environmental standards set by many countries / 
organizations to avoid the toxic and health hazard 
problems associated with synthetic dyes which are 
mostly used in textiles. Natural dyesS are derived from 
plants, insects and minerals without any chemical 
processing and have several advantages, viz. renew
able resources, no health hazards, no disposal problem 
and harmonised with nature. Still there are some 
problems associated with the natural dye, e.g. limited 
number of colours, inadequate degree of fixation , 
inadequate fastness properties, reproducibility of 
shades, etc. All these drawbacks can be minimi zed by 
the judicious application of natural dyes on to the 
substrate. 

The application of natural dyes on jute is very 
limited. Little research work has been carried out in 
the field of application of natural dyes on jute fibre. 
Natural dyes and jute fibre both are ecofriendly. In the 
present work , an attempt has been made to dye jute 
fabric with three natural dyes extracted from deodara 
leaf, jackfruit leaf and eucalyptus leaf with and 
without using mordant. These leaves are abundantly 
avai lable in India at a cheaper rate and it is easy to 
apply the colour extracted from these leaves on jute 
fabric. 
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2 Materials and Methods 

2.1 Materials 

2.1.1 Substrate 

A plain weave grey jute fabr ic hav ing the following 
specifications was used : 

Warp: 
Weft : 

60 ends/dm (count, 260 tex ) 
51 ends/dm (count, 268 tex ) 

Fabric mass : 260 g/m2 (at 65 % RH and 20°C) 

2.1.2 Natural Dyes 

Three natural colouran ts obtai ned from plants were 
used as natural dyes. The detail s of plant source and 
dyes are given in Table 1. 

2.1.3 Mordant 

Hydrated salt of ferrous sulphate (Fe S04 ,7H20) 
was used as mordant. 

Table I - Detail s of natural dye sources and dyes extracted 

Plant source 

Engli sh 
name 

Deodara 

Jackfruit 

Eucalyptus 

Botanical 
name 

Cedrus 
deodara L. 

Artocarpus 
integriJolia 
L. 

Eucalyptus 
globulus L. 

Dye 

Part Colour Constitution 
used index No No. 

Leaf c. 1. 75250 
Natural 
Brown 3 

Leaf c. 1. 75660 
Natural 

Ye llow II 

Leaf c. 1. 75590 
Natural 

Yellow 2 
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2.1.4 Chemicals 

Hydrogen peroxide, sod ium hydroxide, sodium 
sulphate, trisodium phosphate, sodium silicate, 
Ultravon JU (non-ionic detergent) and acetic acid 
were used . Al l these chemicals were of analytical 
grade. 

2.2 Methods 

1 .2.1 Extraction of Natural Dyes 

The green leaves of deodara, jackfruit and 
eucalyptu s were cut into small pieces and soaked in 
soft water ( 1000 g of green leaves in 1000 ml of 
water) and thereafter boi led for 4 h separately. The 
repleni shment of evaporated water was carried out 
during boiling . The dye constituents present in the 
natural colourants were transferred to the aqueous 
solution during boiling. The dye so lution was 
fi ltered twice and evaporated to dryness at normal 
pressure and 95°C to make it a powder form and 
preserved for application on jute fabric . 

2.2.2 Bleaching of Grey Jute Fabric 

Bleaching of grey jute fabric was done in a closed 
vessel for 1 h at 80-85°C, keeping the material-to
liquor ratio at I :20, with hydrogen peroxide (L voL), 
trisodium phosphate (5 gIL), sodium hydroxide (1 
gIL), sodium silicate (10 giL) and non-ionic detergent 
(5 gIL). The pH of the bath was maintained around 
10. After bleaching, the fa bric was washed thoroughly 
in cold water, neutralized with acetic acid (2 milL) , 
washed in water and dried in air. 

2.2.3 Dyeing of Bleached .Jute Fabric with Natural Dyes 
Bleached jute fabrics were dyed separate ly with 

8% natural dyes (owf) extracted from deodara leaf, 
jackfruit leaf and eucalyptus leaf separately at a 
temperature of 95°C for I h, keeping the material
to-liquor ratio at L :20. Sodium sulphate (5 gIL) 
was added during dyeing as levelling agent. The 
pH of the bath was maintained at 5 . After dyeing, 
the dyed fabrics were washed thoroughly in cold 
water and then soaped with 5 giL non-ionic 
detergent at 40°C for 15 min , followed by usual 
washing and drying . 

2.2.4 Mordanting of Bleached Jute Fabric 
Bleached jute fabric was mordanted separately with 

hydrated ferrous sulphate of different concentrations, 
viz 1 %, 2% and 3% (owf), at a temperature of 90°C 
for 30 min, keeping the material-to-liquor ratio at 
1 :20. The mordanted fabric was then used for dyeing 
without any washing. 

2.2.5 Dyeing of Mordanted .Jute Fabric with Natural Dyes 

Mordanted jute fabrics were dyed with the natural 
dyes extracted from deodara leaf, jack fruit leaf and 
eucalyptus leaf separately following the procedure 
described in 2.2.3. 

2.2.6 Determination of Whiteness, Yellowness and Brightness 
Indices 

Whiteness index 111 the 'HUNTER' scale, 
yeHowness index in the 'ASTM D 1925' scale and 
brightness index in the 'T APPl 45' scale of grey, 
bleached and dyed jute fabric samples were measured 
by the Spectrascan - 5100 (R) computer colour 
match ing system using relevant softwares. 

2.2.7 Evaluation of Dyeing 
This was done by determining KlS values, colour 

strength and L' , a' , b' values using computer colour 
matching system. The reflectance was determined at 
different wave lengths and the KlS value was 
calculated at A. max using the following relationship: 

K 'S (1 - R) 2 h . h fI / = ,were R IS t e re ectance. 
2R 

2.3.8 Evaluation of Wash Fastness 
All the natural colour dyed samples were subjected 

to wash fastness test in a launderometer as per IS : 
3361-19796 

. Wash fastness rating of all the natural 
dyed samples was evaluated with the help of 
computer colour matching system. 

3 Results and Discussion 
Whiteness, yellowness and brightness indice of 

grey and bleached jute fabrics at 10° angle of 
observation are given in Table 2. Whiteness, 
yellowness and brightness indices of grey jute fabric 
after bleaching with hydrogen peroxide are 
satisfactory enough for the purpose of dyeing with 
natural dyes to get lighter shades. Bleached jute 
fabrics were dyed separately with deodara leaf 
extract, jackfruit leaf extract and eucalyptus leaf 

Table 2 - Whiteness. yellowness and brightness indices of 
grey and bleached jute fabrics 

Fabric 

Grey jute 

Bleached 
jute 

Whiteness 
index 

(HUNTER) 

45 .. 69 

77.47 

Yellowness Brightness 
index index 

(ASTM (TAPPI 45 ) 
01925) 

52.62 19.41 

28.45 53.27 
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I 
DYEING OF BLEACHED lUTE FABRIC 

WITH NATURAL DYES 

J ~ 
l Deodara leaf extract I I lackfiuit leaf extract I 

I 
Eucalyptus leaf 

I (A) (8) extract (C) 

1 1 
Conventional 

I 
I 1% FeSO, mord- Conventional 

I 
I 1 % FeSO. mord-

dyed (A I) anted & dyed (A2) dyed (CI) anted & dyed (C2) 

I 2% FeSO, mord- 3% FeSO, mord- I 2% FeSO, mord- 3% FeSO. mord-

I anted & dyed (AJ) anted & dyed (A4) anted & dyed (C3) anted & dyed (C4) 

Conventional I 1% FeSO, mord-

dyed (BI) anted & dyed (B2) 

I 2% FeSO, mord- 3% FeSO, mord-

I anted & dyed (B3) anted & dyed (B4) 

Fig. 1- Schematic diagram of alphabelical representation of differenl processes 

Table 3 - Dyeing properties of jute fabri c dyed using natural dye eXlracled from deodara leaf 

Fabric AIll~x KlS Colour L* 

sample nm value slrenglh 
% 

Al 430 3.53 100.00 39.54 

A2 430 5. 10 144.77 34.95 

A3 430 6.49 184.07 29.23 

A4 430 8.95 253.78 25 .35 

ex tract without and with ferrous sulphate mordant of 
different concentrations. The diagrammatic flow chart 
of the total experiment is shown in Fig. 1. 

It is clear from Table 3 that the bleached jute fabric 
dyed with deodara leaf extract showed lower dye 
uptake (in terms of KlS value) as compared to pre
mordanted bleached jute fabric dyed with the same 
natural dye. As a result, light mustard brown shade 
appears in the fabric. As the mordant concentration 
increased, the dye uptake also increased pro
portiona lly. The dye uptake was greater at the higher 
mordant concentration. This could be attributed to the 

* h* Brighlness Wash a 
index faslness 

(TA PPI45) 

12.33 720 11.34 3-4 

7.34 6.73 8.57 4 

7. 17 3.87 6.86 4 

6.84 3. 12 5.27 4 

darkening and du ll ing of shades due to mordant 
effect. Bleached jute fabric dyed with deodara leaf 
extract after applying 3% (owf) ferrou s sulphate as 
mordant showed dull dark brown shade. Lower L * 
values contribute to deeper depth of shade. The 
appearance of dyed fabric became duller as the 
mordant concentration increased. The brightRess 
index value decreased as the mordant concentration 
increased, whereas the wash fastness was almost same 
for all the cases. 

When the bleached jute fabric was dyed with 
jackfruit leaf extract without applying mordant, the 
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Table 4 - Dyeing properties of jute fabric dyed using natural dye extracted from jackfruit leaf 

Fabric A ""IX KJS Colour L' a b' Brightness Wash 
sample nm value strength index fastness 

% (TAPPI45) 

B I 470 4.10 100.00 35.79 10.96 4.70 10.00 4 

B2 470 5.07 123.50 3 1.57 8.10 3. 12 8.24 3-4 

B3 470 6.90 168.1 0 28.57 6.5 1 3.09 6 .52 4 

B4 470 9.41 229.32 25 .05 5.89 3.67 4.68 4 

Table 5 - Dyeing properties of jute fabric dyed usi ng natural dye extracted from eucalyptus leaf 

Fabri c A Tll" KIS Colour L' 
sample nm va lue strength 

% 

C I 420 4. 14 100.00 44.22 

C2 420 11.03 226.24 2 1.96 

C3 420 16.86 407 .1 4 19.68 

C4 420 17.37 419.31 17.65 

lower dye uptake (Table 4) was achieved and the light 
brown shade was observed on the fabric. As the 
mordant concentration increased, the shade of jackfruit 
leaf extract dyed jute fabric became darker and duller. 
Deep brown shade was developed on the jute fabric 
after applying 3% (owf) ferrous sulphate mordant 
before dyeing. Wash fastness was sati sfactory in all the 
mordant concentrations. 

Dyeing properties of jute fabric dyed with eucalyp
tus leaf ex tract (Table 5) were similar to that in the ear
lier cases. Application of 3% (owf) felTous sulphate 
mordant resu lted in dark black shade on to the fabric . 
Lower L' values contributed to deeper depth of shade. 
About 60% lower L' value was obtained as compared 
to that for fabric dyed without mordant (Table 5). Simi
larly, the brightness index value was also decreased by 
about 77% in case of 3% mordant concentration. Good 
wash fastness rating was observed and there was no 
change in A. max value. 

4 Conclusions 
4.1 Aqueous extracts of deodara leaf, jackfruit leaf 
and eucalyptus leaf yield light brown to light mustard 

a 1/ Brightness Wash 
index fastness 

(TA PPI45) 

4.68 12. 11 12.05 4 

4.07 2.28 4.08 4 

2.6 1 2.66 3.37 3-4 

1.47 1.61 2.69 4 

shades with good wash fastness on bleached jute 
fabrics . 
4.2 The use of ferrous sulphate mordan t in the dyeing 
of bleached jute fabric with extracts of deodara leaf, 
jackfruit leaf and eucalyptus leaf resulted in deeper 
shades with darkening and dulling. Th is was evident 
from the significant changes in KJS valu es, C values 
and brightness index values. 
4.3 Among the three concentrations of ferrou s sul
phate mordant, 1% (owf) concentration gave better 
results with respect to shade and brightness . 

References 
I Pan N C, Chattopadhyay S N & Day A, Man -made Text India , 

XLI V (200 1) 17. 
2 Pan N C, Chattopadhyay S N & Day A, J Text Assoc, 63(2003) 

243. 
3 Bhattacharya N, Doshi B A & Sahasrabudhe A S, Am Dyest 

Rep, 87 ( 1998) 26. 
4 Moses J J, Text Dyer Printer, 32 (1999) 10. 
5 Gulrajani M L, Present status of natural dyes , Proceedings, 

Convention Oil Natural Dyes (Department of Textile Technol
ogy, Indian Institute of Technology, New Delhi) , 1999,3-27. 

6 IS: 3361 - 1979, lSI Handbook of Textile Testillg (Bureau of 
Indian Standards, New Delhi), 1982. 


