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 
Abstract--Dyeability of jute fabrics with reactive dyes is not 

very good due to its high crystallinity and high degree of 

orientation. To achieve this goal with a view to improving the 

dyeability of jute fabrics, a new approach of chemical 

modification of jute fibers has been proposed. Indosol-E50 

(polyethylene polyamine), Glycidyl trimethyl ammonium 

chloride (Glytac) as well as conventional sodium hydroxide 

(NaOH) were used as modifiers for surface modification of jute 

fibers. In addition, reactive dye with and without sodium 

chloride (NaCl) and sodium carbonate (Na2CO3) was used to 

observe the nature of modification of jute fibers. Treated fibers 

were characterized by water absorbency, Fourier Transform 

Infrared (FTIR) spectra, color measurement, and wash fastness 

test. Application of Indosol E-50 changes the hydrophilic nature 

of the jute fibers significantly. Compared to the raw jute fibers, 

the modified jute fibers treated with reactive dye without using 

NaCl and Na2CO3 had higher color strength (K/S) values under 

the same dye concentration. Furthermore, the dyeing of Glytac 

(with NaOH) and Indosol E-50 treated jute fibers ensured 

higher K/S, fixation, and better washing fastness and rendered 

the fiber surface more hydrophobic than those of raw jute 

fibers. 

Index Terms -  Dyeing, Hydrophobicity, Jute fiber, Surface 

modification. 

 

 

I. INTRODUCTION 

Among the various natural fibers, jute fiber occupies the 

second place in terms of world production levels of cellulosic 

fibers. One of the major countries of jute production is 

Bangladesh, due to its natural fertile soil. Jute fiber is a 

lignocellulosic fiber containing three main categories of 

chemical compounds, namely cellulose (58–63%), 

hemicellulose (20–24%), and lignin (12–15%), and some 

other small quantities of constituents such as fats, pectin, and 

aqueous extract. Owing to its eco-friendly and biodegradable 

nature, the demand for jute fiber is raising day by day [1]. 

Nearly, 75% of jute goods are used as packaging materials, 

burlap, gunny cloth, hessian, and sacks.  

In the discipline of textile dyeing, most researches [2-5] 

focus on introducing cationic sites into the cellulosic fibers 

for interaction with anionic dyes. The fiber-reactive 

substituted amino compounds are the most common cationic 

modifiers. By introducing amino groups, the cellulosic fiber 
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will be cationized giving a high substantivity for anionic 

dyes. Reactive dyes are anionic dyes which are mostly used to 

dye cellulosic fibers. These dyes contain a reactive group, 

either a  

haloheterocycle or an activated double bond, that, when 

applied to a fiber in an alkaline dye bath, forms a chemical 

bond with a hydroxyl group on the cellulosic fiber. Reactive 

dyeing is now the most important method for the coloration 

of cellulosic fibers. Since the cellulosic fibers assume a 

negative charge on their surface in aqueous solution, a larger 

amount of salt is usually required to reduce the electrostatic 

repulsion between fibers and anionic dyes. This is one source 

of pollutant in waste water produced from dye houses. 

Reactive dyes have a low utilization degree compared to 

other types of dyestuff, since the functional group also bonds 

to water, creating hydrolysis. When alkalinity is introduced in 

the dye bath in order to facilitate the formation of covalent 

bond between the fiber and the functional groups of the 

reactive dye, the only 60-65% dye utilization is attainable 

even with the use of salt in the normal dyeing systems [6]. 

However, the hydrolysis of reactive dyes is usually 

accelerated by the increase in sodium hydroxide 

concentration.  

In theory, dyeability of jute fiber is almost similar to cotton, 

which is generally dyed with direct dyes or reactive dyes, but 

the results are not very good due to its high crystallinity and 

high degree of orientation [7]. For this, recently some studies 

[8-10] had been done to improve the dyeabilities of jute 

fibers. Acrylamide and its mixture with different chemicals 

[11-13], Acrylic acid presence of catalysts under thermal 

treatment [14-15] , Ethylene di-Amine and Hydrazines [16], 

Chitosan [17] were used to modify the jute fibers to improve 

its textile related properties and dyeability with reactive dyes. 

Glytac and sodium hydroxide treated jute fibers [18] were 

dyed with reactive dyes in combination with common salt and 

soda ash. Simultaneous dyeing and finishing methods 

(pad-dry-cure) of jute fabrics were carried out using various 

reactive dyes with crosslinking agents [19].  

In the studies mentioned above, various researchers have 

used different procedures to modify jute fibers with a view to 

improving the dyeing and other textile related properties. 

However, further studies on the modification of jute fibers are 

still necessary in order to understand and improve the dyeing 

properties along with other characteristic of jute fibers.  

The present paper focuses on the study of chemical 

modifications of jute fabrics involving chemical treatments 

with various chemicals, such as Glytac, Indosol E-50, and 

NaOH, in the presence and absence of reactive dye with or 

without salt and soda ash for the analysis of dyeing and other 

textile related properties.  
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II. EXPERIMENTAL 

A. Materials  

Jute fabrics 

Jute fabrics were used without further treatment (scoured 

and bleached). Plain woven structured fabrics of untreated 

jute yarn were collected from Bangladesh Jute Research 

Institute (BJRI). Specification of woven structured fabrics 

was – number of yarn per inch (both directions): 10-12, 

number of twist per inch: 4-5, yarn count: 241 tex, fabric 

strength: about 20MPa. Same yarns were used in both the 

directions (warp and weft) of the fabrics.  

 

Chemical 

Glytac (C6H14ClNO) from Sigma-Aldrich Comp., United 

States of America, Indosol E-50 liquid (polyethylene 

polyamine in aqueous solution) and reactive dye Drimarene 

Red K-8b (composition: C, Cl, F, H, Li, N, Na, O, S) from 

Clariant, Switzerland were used in this research work. NaOH, 

Na2CO3, and NaCl from BDH, (UK) and Ecal soap PA 

(nonionic detergent), from Thailand were also used in the 

present study.  

B. Methods  

Chemical treatment of jute fabrics 

To observe the effect of chemical treatment, five different 

procedures were followed to treat the jute fabrics as shown in 

Table 1. All the procedures were carried out with the 

concentration of Glytac- 60 g/l, NaOH - 20g/l, Indosol E-50- 

4g/l, NaCl - 40g/l, and Na2CO3 - 10g/l. The concentration of 

these chemicals was selected after studying different relevant 

literatures [18, 19]. Also, 1% Drimarene Red K-8b was used 

in every procedure except G-1 procedure of Table 1. It is 

important to note that no catalyst was used in any treatment 

procedure of Table 1. All the treatments shown in Table 1 

were carried out in a sealed steel container in a laboratory 

dyeing machine Rota Dyer with the material to liquor ratio of 

1:15 and at the temperature of 60°C for 60 minutes. When 

more than one chemical is used at a time to treat the fabrics, a 

mixture of chemicals is first prepared, which is then used to 

treat the fabrics. Such type of mixture is indicated by a plus 

(+) sign in Table 1. For an example, the sample G-3 S-1 

implies that it was treated with the mixture of Glytac and 

Drimarene Red K-8b. On the other hand, the sample G-2 S-1 

implies that it was first treated with Glytac. Then this Glytac 

treated sample was again treated with Drimarene Red K-8b. 

After treatment, the samples were then taken out and washed 

with water at least three times in order to remove any residual 

chemical so that a final pH value of 7 was maintained and 

then dried in open air. For wash fastness test, samples were 

washed by placing them in a mixture of Ecal soap – PA 

(0.50gm/l) and water at temperature of 95°C for 10 minutes. 

Afterwards, samples were hot washed at 80°C for 10 minutes. 

Finally, samples were washed with normal water repeatedly 

until the pH value of 7 was obtained.  

C. Characterization s 

Water absorbency  

AATCC/ASTM Test Method TS-018 procedure was 

followed for water absorbency test.  

 

Table I: Different treatment procedures 

 
Measurement of color 

The reflectance values at all wavelengths were measured 

by using a Minolta Spectrophotometer. The reflectance value 

(R) of dyed fabrics at the maximum wavelength of 

absorbency (λ max) is found and color strength (K/S) is 
calculated using the built-in software of the computer color 

matching system. These values are calculated using the 

following Kubelka Munk equation:  
2(1 )

/
2

R
K S

R


               

 (1) 

where K is the Kubelka-Munk absorption coefficient and S 

is the scattering coefficient of the dyed sample at the 

wavelength of maximum absorption.  

By using a Minolta Spectrophotometer and following the 

International Commission on Illumination (CIE) L*a*b* 

color space, the values of L*, a*, and b* of the selected 

samples were also analyzed. In the study of color perception, 

one of the first mathematically defined color spaces, the CIE 

1931 XYZ color space, is created by the CIE in 1931. A Lab 

color space is a color-opponent space with dimension L for 

lightness and a and b for the color-opponent dimensions, 

based on nonlinearly compressed CIE XYZ color space 

coordinates. The maximum value for L* is 100, which 

represents a perfect reflecting diffuser. The minimum value 

for L* is zero, which represent black. The a* and b* axes 

have no specific numerical limits. The positive and negative 

values of a*, respectively, indicate the red and green. On the 

other hand, the positive and negative values of b* indicate the 

yellow and blue, respectively. 

Determination of fixation (% F) 

The percentage of dye fixation (% F) was calculated using 

the following equation:  
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where K/S is the color strength with the values after 

soaping (a) and before soaping (b). 

Testing of wash fastness  

ISO standards 105-C02 method was followed for wash 

fatness test. A specimen of 10 × 4 cm was attached with a 

multifiber fabric strip. Washing solution containing 5g/l soap 

was taken in the laboratory dyeing machine with a liquor ratio 

of 1:50. The specimen was treated for 45 minutes at 50 ± 2°C. 

The specimen was then removed and rinsed in normal water 

and dried in shadow. The change in color and degree of 

staining was evaluated visually using geometric grey scale. 

FTIR spectroscopy 

The surface chemistries of the treated and raw jute fabrics 

were evaluated by using an FTIR Prestige-21, Shimadzu, 

Japan Fourier Transform Infrared Spectroscopy (FTIR) 

instrument at a resolution of 2 cm-1. Average of 30 scans was 

recorded in absorbance units from 4000 to 500 cm-1. 

III. RESULTS AND DISCUSSION  

As mentioned in a preceding section, five different 

treatment procedures were considered to characterize the 

treated jute fabrics. The effects of treatment on different 

parameters are discussed in the sequel. 

 

A. Water absorbency 

Water absorbency test was carried out for all the samples of 

five different groups of Table 1. The test results of these 

samples are shown in Fig.1, which indicates the time required 

for a drop of water to be fully absorbed by the jute fabrics. 

Besides these samples, raw jute fabric was treated with 1% 

Drimarene Red K8b only at 60°C temperature for 60 minutes. 

Again, another raw jute fabric sample was treated with 

normal dyeing method, i.e. jute fabric was treated with the 

mixture of 1% Drimarene Red K8b, sodium chloride (40g/l), 

and sodium carbonate (10g/l) at 60°C temperature for 60 

minutes. These two samples were used as a control sample in 

this study which are not shown in the Fig.1. Water 

absorbency of these two samples was 2.32 and 2.37 minutes, 

respectively. Figures 1(a) and 1(b) show that S-4 samples of 

all the groups of Table1 are the most hydrophobic among 

other samples. Further, among all the S-4 samples, the 

samples S-4 of G-1 and G-3 exhibit the highest value of time 

to absorb a drop of water. Thus, in general, application of 

Indosol E-50 with or without Drimarene Red K8b had 

changed the hydrophobicity of the jute fiber significantly. It 

can be understand from the proposed reaction Scheme 1 to 3, 

where the hydrocarbon groups of Indosol E-50 are introduced 

on the jute fibers. Therefore, these fiber surfaces possess the 

highest hydrophobic nature. Again, all the samples of G-3 

show the higher hydrophobic character than that of the 

samples of other groups. Apart from the samples S-4, the 

sample S-3 of G-3 shows the highest value of time among the 

samples of Fig. 1(a). That is treatment with the mixture of 

Glytac, sodium hydroxide and Drimarene Red K8b gives 

higher hydrophobicity than those treated with the mixture of 

Glytac and sodium hydroxide only. Further, Fig. 1(a) shows 

that the samples S-2 are less hydrophobic than the samples 

S-1 and S-3 of their corresponding groups. In addition, 

comparison of  

 
Fig. 1(a): Water absorbency of raw jute and S-1 to S-3 

samples. 

 
Fig. 1(b): Water absorbency of S-4 samples. 

 

samples of G-2 and G-3 exhibits that the treatment of fibers 

with the mixture of dye and other chemicals (G-3) ensure the 

higher hydrophobicity than the sequential treatments of fibers 

(G-2) by the corresponding chemical and dye. This is due to 

the fact that Drimarene Red K8b and chemicals react between 

themselves as well as fibers to increase the hydrophobicity of 

the fibers under G-3 but Drimarene Red K8b alone cannot 

react well with the already treated jute fibers under the group 

G-2. In case of treatment using the mixture of Drimarene Red 

K8b, sodium chloride and sodium carbonate, the samples 

under the groups G-4 and G-5 need less time to absorb water 

than the same category of samples under G-1 and G-3. This is 

due to the presence of sodium chloride and sodium carbonate 

in the mixture (for G-4 and G-5) which may interact with dye 

and fiber so that it reduces the hydrophobicity of the fibers 

indicating the increased polarity of the fibers.  

 

B. Effect of treatment on color strength (K/S) 

The color depth of treated jute fabrics was evaluated in 

terms of K/S values from the Kubelka- Munk function (Eq.1), 

where the reflectance R was measured with a Minolta 

Spectrophotometer. Higher value of K/S indicates the higher 

dye uptake (depth of color) of the fabrics [20]. To evaluate the 
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depth of color of the samples, different procedures were 

followed for the groups G-2 to G-5 and these samples are 

plotted against K/S values for graphical representation in 

Fig.2. To observe the effect of Glytac, sodium hydroxide and 

Indosol E-50 on dye uptake, raw jute fabric was treated with 

1% Drimarene Red K8b only which was considered as the 

control sample one (Con. 1) for G-2 and G-3 samples as 

shown in Fig. 2. On the other hand, the normal dyed raw jute 

fabric (jute fabric dyed with the mixture of 1% Drimarene 

Red K8b, NaCl (40g/l), and Na2CO3 (10g/l)) was considered 

as the control sample two (Con. 2) for G-4 and G-5 samples. 

From Fig.2, the following points are noted: 

The K/S value of the untreated jute fabric (Con. 1) is 

comparatively lower than the K/S value of all the samples 

under the group G-2 and G-3 except the sample S-2 of G-2. 

The maximum K/S value is found for the sample S-4 of G-2 

(Indosol E-50 treated jute fabric again treated with Drimarene 

Red K8b) among the samples under the group G-2 and G-3 

and for the sample S-4 of G-4 (Indosol E-50 treated jute again 

treated with the mixture of Drimarene Red K8b, NaCl, and 

Na2CO3) among the samples under the group G-4 and G-5. 

There is a significant change in K/S value of the sample S-4 

of G-2 among all the samples under the group G-2 and G-3. 

This sample also gives the higher K/S value than the K/S 

value of Con. 2. This tells that without exhausting agent 

(sodium chloride) and fixing agent (sodium carbonate), 

Indosol E-50 treated jute fiber molecule react with dye 

molecule largely, so that dye uptake of the sample (S-4 of 

G-2) is higher than that of normal dyed fabric (Con. 2). 

Apart from the sample S-4 of G-2, sample S-3 of G-3 gives 

the higher K/S value than the K/S values of the other samples 

of group G-2 and G-3. Sample S-2 of G-2 gives the lowest 

K/S value among these two groups including Con. 1., i.e.  jute 

fabrics treated with the mixture of Glytac, NaOH, and 

Drimarene Red K8b gives higher K/S value than those first 

treated with Glytac,  and then again treated with NaOH. 

There is no significant change in K/S value of the sample 

S-1, S-3, S-4 of G-4 and the sample S-1 of G-5 comparing to 

Con.2, but the sample S-2 of G-4 and the samples S-3 and S-4 

of G-5 give the remarkably lower K/S value than K/S value of 

all other samples under the groups G-4 and G-5 including 

Con.2 samples. In other words, dye uptake of these three 

samples is very low. This low K/S value may be for the 

following reasons. When these samples are treated with the 

mixture of Drimarene Red K8b, NaCl, and Na2CO3, strong 

repulsion forces may exist between fiber and dye molecule in 

the dye bath which would lead to hindering the absorption of 

dye. 

 
Fig. 2: K/S values of different samples. 

 

 
 

 
 

 
The above observations indicate that the treatment of jute 
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fibers (except sample S-4 of G-5) with Indosol E-50 (with or 

without exhausting and fixing agent) significantly increases 

the dye uptake than that of raw jute fibers. Treatment with 

Glytac only and mixture of Glytac and NaOH also give the 

higher dye uptake than that of raw jute fibers. This is due to 

the fact that the dye reactivity on pretreated fabric was greater 

because of the presence of amino groups provided by Glytac 

[18] or Indosol E-50 [19]. Possible reaction mechanism 

among cellulose, Indosol E-50, and reactive dye can be 

explained by the scheme 1 to 3 below. Therefore, 

modification with the Indosol E-50 can increase the uptake of 

reactive dye. 

C. Evaluation of CIE Lab coordinates Equations 

Single red shade (1%) was produced throughout the 

experiment, by which the color opponent a* value was 

analyzed. The samples under the group G-2 to G-5 are plotted 

against a* values for graphical representation in Fig.3. All the 

samples under the groups G-2 and G-3 (except the sample S-2 

of G-2) show higher a* value than that of con.1. The sample 

S-4 of G-2 (Indosol E-50 treated sample again treated with 

Drimarene Red K8b) shows the highest value of a* among 

the samples of this group. The sample S3 of G-3, i.e., jute 

fabric treated with the mixture of Glytac, sodium hydroxide, 

and Drimarene Red K8b shows the highest a* value among 

the samples under the group G-2 and G-3. So jute fabric 

treated with the mixture of Glytac, sodium hydroxide and 

Drimarene Red K8b gives higher a* value than that treated 

individually with Glytac and sodium hydroxide. The sample 

S-3 of G-4  corresponding to the treatment with the mixture 

of Glytac and sodium hydroxide and again treated with the 

mixture of Drimarene Red K8b, sodium chloride, and sodium 

carbonate shows the highest  a* value among all the samples 

under the groups G- 4 and G-5 including the normal dyed jute 

fabric (Con.2). This result indicates the influence of Glytac or 

sodium hydroxide or Indosol E-50 on the depth of the shade 

of reactive dyed jute fabric at different procedures. To 

evaluate the effect of Glytac, sodium hydroxide and Indosol 

E-50 on the color tone of the treated jute fabrics, L*, a*, and 

b* values of the samples of group G-2 and G-3 were analyzed 

and the values are given in Table 2. Apart from the sample 

S-2 of G-2, a* values, as shown in Table 2, indicate that all 

the samples are in more red tone and L* values indicates that 

the samples have dark shades. The b* values indicate that 

most of the samples are in more yellow tone but the sample 

S-4 of G-2 and the sample S-3 of G-3 are slightly  more blue. 

L*, a*, b* values of the sample S-3 of G-2 indicates darker, 

more reddish and more bluish than that of other samples 

including Con. 1, which leads to increase K/S value as shown 

in Fig 2. 

 
Fig. 3: a*values of different samples. 

 

 

 

Table 2: Color coordinates values of different samples 

 

 
Table 3: Fixation of different samples 

 
 

Table 4: Wash fastness of treated and untreated jute fabrics 

 
 

D. Effect of treatment on fixation properties 

Fixation values of some selected samples are given in Table  

3. This result demonstrates that the sample S-4 of G-4 

(Indosol E-50 treated jute fabric again treated with Drimarene 

Red K8b, sodium chloride, and sodium carbonate) gives the 

highest fixation value among all the samples. This increased 

value is about 16.6% more than normal dyed jute fabric. The 

fixation value of the sample S-3 of G-4 is about 9% more than 

that of normal dyed jute fabric. So, it can be said that 
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treatment with the mixture of Glytac and sodium hydroxide 

gives the higher fixation value than those treated with Glytac 

only (sample S-1 of G-4). Thus, it can be concluded from 

Table 3 that the dye fixation of the treated jute fibers was 

obviously higher than those of raw jute fibers under the same 

dyeing condition. This could be explained based on the forces 

of repulsion and attraction expected to occur during the 

dyeing process. These forces arise due to the presence of free 

hydroxyl groups in jute cellulose, anionic groups present in 

dyes, and amino ions in Indosol or in Glytac, besides other 

factors [17]. The presence of amino groups on treated jute 

fibers reduces the repulsion between the free hydroxyl groups 

of cellulose and the anionic groups of dyes (Scheme 1 to 3). 

As a result, these treated jute fibers show higher fixation. 

 

E. Effect of treatment on wash fastness properties  

Wash fastness test were carried out for the samples S-1, 

S-3 and S-4 of G4 and the sample S-1 of G5, considering the 

higher depth of the color of the samples. The results were 

compared with those of normal dyed jute fabric (Con.-2). 

Table 4 shows the wash fastness rating for normal dyed and 

treated fabrics. It shows that there is not much difference in 

case of change in color between the normal dyed fabric and 

treated fabrics. However, in case of staining, most of the 

samples show moderate to fair rating. The sample S-4 of G-4 

and the sample S-1 of G-5 show poor rating of staining on 

cotton. So it can be concluded from Table 4 that treated jute 

fibers have little effect on change in color but considerable 

effect on staining of cotton. The wash fastness depends upon 

the physical and chemical properties of fibers, the class of the 

dyes and their forces of interaction, and their interaction with 

soap solution. Unfix dye removed from the treated sample 

during washing had higher substantivity towards cotton than 

the dye removed from raw jute. As a result treated jute fibers 

show poor staining on cotton. 

F. FTIR analysis 

FTIR analysis was performed for the samples under the 

group G-3 only, because these samples show the highest 

hydrophobicity among the samples of all groups. Figure 4 

shows the comparison of the FTIR spectra of the raw jute and 

all the samples under group G-3. It is seen that the sample S-1 

gives the highest percentage of transmittance (T%), i.e. 

lowest absorption value in the hydroxyl region among all the 

samples including untreated jute fibers. This indicates the 

lower amount of OH group present in the fiber of S-1. In 

addition, the peak at 1636 cm−1 of FTIR absorption spectrum 

of untreated jute shifted to 1641 cm−1 in case of sample S3. 

This FTIR absorption spectrum of the sample S-3 

corresponds to R–NH2 bending for the primary amines. The 

increase of the peak at 2924 cm-1 suggests an increase of 

aliphatic link (C-H) for the sample S-3. Thus, it is found that 

the Glytac was successfully applied on the jute fiber. It can be 

noted that there is an absorption band at 1730 cm
–1

 and 1240 

cm–1 for the untreated jute fibers, which no longer exists for 

S-2 sample. The hemicelluloses contain groups that absorb in 

the carbonyl region and ester group on surface of the fiber. 

They are soluble in aqueous alkaline solutions. During alkali 

treatment, a substantial portion of uronic acid and fatty 

substances might be removed resulting in disappearance of 

this peak at 1730 cm–1 and 1240 cm–1 [21]. Relatively strong 

peak observed in the Indosol treated fibers (S-4) at 1740 cm-1 

indicates C=O vibration. Also, it shows signals at 1502 cm−1 

and 1509 cm−1, which can be attributed to amide II (NH) 

modes on the basis of the structure of Indosol E-50. This 

finding leads to conclude that Indosol E-50 can be fixed into 

the jute fibers through the reaction of the aldehyde groups of 

the hemicellulose with the amino groups provided by Indosol 

E-50. The product of this reaction (Scheme -1) again reacts 

with reactive dye molecule whereby dye uptake of jute fabrics 

increased significantly (Scheme 2 to 3). 

G. Effect of Glytac concentration on K/S and a* values 

In order to examine the effect of Glytac concentration on 

dye uptake, the treatments were carried out using Glytac of 

different concentrations (10–70 g/L) and 1% Drimarene Red 

K8b and keeping the samples at 60°C  for 60 min. Figure 5(a) 

shows that the K/S value increases with the increase in Glytac 

concentration and the optimum K/S value was obtained at a 

Glytac concentration of 60 g/L. Glytac concentration versus 

a* value also indicates the similar result as shown in Fig.5(b). 

Thus, dye uptake increases with the increase of Glytac 

concentration. Therefore, it can be explained that positive 

charges on jute fiber would increase when Glytac 

concentration increased, which would be manifested by the  

 
Fig. 4: FTIR spectra of treated and untreated jute fabrics. 
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Fig. 5: Effect of Glytac concentration on (a) K/S value and 

the(b) a* value. 

 

sequent dye uptake increase. Weiming wang et al. [18] 

modified the jute fiber with Glytac and sodium hydroxide and 

then dyed with reactive dye in presence of sodium chloride 

(exhausting agent) and sodium carbonate (fixing agent). They 

also found the optimum dye uptake at the Glytac 

concentration of 60g/l. 

Finally, it is found that the new treatment procedures 

introduced in this paper improve the hydrophobicity, dye 

uptake, wash fastness, and fixation properties of the jute 

fibers significantly. Specifically Indosol E-50 treated jute 

fabric again treated with Drimarene Red K8b only (G-2 S-4) 

had 12% more dye uptake (K/S value). So, it is obvious that 

without exhausting (common salt) and fixing (sodium 

carbonate) agents, this treatment (G-2 S-4) saves the dye 

wastages and as well as the cost of exhausting and fixing 

agents. In addition, during this process the fabric was in pure 

neutral state (pH of Indosol E-50 is 7) and contained very less 

quantity of hydrolyzed dye. Hence, neutralizing and 

subsequent acid washing treatments can be reduced. Thus, a 

substantial reduction in the requirement of water and their 

treatment cost is ensured. Also, this provides a very good 

scope for reuse of bath water as it contains no hydrolyzed dye 

and no consumed or converted auxiliaries 

 

IV. CONCLUSIONS  

Chemical modification of jute fibers with Glytac, sodium 

hydroxide, mixture of Glytac and sodium hydroxide, Indosol 

E-50 with or without reactive dye (Drimarene Red K8b) was 

performed under different procedures. Indosol E-50 rendered 

the jute fiber surface more hydrophobic in comparison with 

other chemicals. Indosol E-50 treated jute fabric again treated 

with Drimarene Red K8b only gave the maximum K/S value, 

which was 12% higher than the normal dyed jute fabrics. By 

using this treatment procedure, the following advantages 

were observed: elimination of salt as an electrolyte, 

maximum fixation of dye, minimum hydrolysis of dye, 

significant savings in process costs, environmentally friendly. 

Apart from the samples S-4 of all the groups, the sample S-3 

of G-3, i.e. jute fabrics treated with the mixture of Glytac, 

sodium hydroxide, and reactive dye has significant 

improvement in hydrophobicity along with significant dye 

uptake.  
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