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Abstract: It is inevitable to determine a plan for reducing the production costs due to the expansion of
production units and their competition for making a good market. One of these methods is combining two or
more production processes in order to optimize the costs and the time of production. Bleaching and dyeing
have high importance levels in the finishing procedures of textile materials. In this try the possibility of
combining the bleaching and the dyeing procedures, using different amounts of required materials and variable
timing plans was evaluated. The results were then compared with the samples on which the normal finishing
processes were applied. The final conclusion showed acceptable results, however the color values were not
exactly close to the ones of standard samples. This difference can be compensated with more qualified
corrections on the methods.
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INTRODUCTION In  this  case  it  should  be  mentioned  that  the

Cotton is the most important cellulosic material on rarely  experimented  and  what  is   done   is  actually
which the bleaching process is applied. Cellulose is based  on  dyes  with  suitable  structure.  This  problem
bleached by oxidizing agents as barium peroxide, may  even  alter  the  general  form  of  dyeing  process so
hydrogen peroxide and sodium hypochlorite. it is executed in dry conditions with no water [4].

The main process of textile finishing after the Accordingly there is not a lot of literature about
bleaching process is textile dyeing. Fiber reactive dyes are simultaneous dyeing and bleaching process rather than
commonly used in cotton dyeing for their excellent wet those which are used as the base references for this
fastness as they can create strong covalent bonds with research.
the fiber [1]. Reactive dyes should first be adsorbed and
then they should be fixed in the fiber mass. The MATERIALS AND METHODS
adsorption process of these dyes are similar to direct
dyes, therefore there is a need for cooperative materials Samples used in the experiments are 100% raw cotton
like common salt to improve the dye exhaustion [2, 3]. cloth with the weight of 1g. Samples were provided by

The combination of processes in industrial Mazandaran Textile Company in form of tufted cotton
procedures is likely suitable according to the economic fabrics.
benefits it will offer by the providence in energy, time and Three low activity reactive dyes, Procion Blue H-
consumed materials. Simultaneous dyeing and bleaching EGN, Procion Red H-E3B, Procion Yellow H-E4R,
of cotton materials is researched in this article, while the manufactured by Dye Star Company were used in all of
possibility of this process is accepted by knowing that an the experiments. One or two percent of these dyes per
alkali material like soda is used in both of two mentioned weight of fiber were the selected amount of dyestuffs for
processes. Logically, when two processes use a same the processes.
material then there is a probability of simultaneous Alkali used for the experiments was made by Merck
accomplishment of both ones. In this paper, this and Hydrogen Peroxide was also made by Merck with
probability is researched experimentally and it has been 30% purity.
found out that the simultaneous dyeing and bleaching X-Rite ColorEye 7000a spectrophotometer was
process shows good results when carried out in special utilized to evaluate the color difference between standard
selective conditions. and target samples.

process  of  simultaneous  dyeing  and  bleaching is



World Appl. Sci. J., 14 (8): 1186-1189, 2011

1187

METHODS The initial bath contains the textile fabric, Soda,

At first step, scouring process was applied on the Peroxide. After sufficient time for bleaching, dyestuff and
fabrics. Scouring and bleaching processes are usually common salt were added to the bath.
used together but in this case they could not be done
simultaneously because the dyeing and the bleaching Method 2: Opposite to method 1, in this method the
processes had been carried out at the same time. initiative process was preparing a blank bath

There should be also some standard samples for containing  only  salt  and   dyestuff   then,  the
which, normal processes of dyeing and bleaching were dyeing  process  began  at  80°C  and  continued  for
executed in order to compare them with experimental 30 minutes. After proper dyeing, Soda, Sodium
samples. Standard samples are prepared by normal dyeing Carbonate, Sodium Silicate and Hydrogen Peroxide
and bleaching methods, each performed separately. were added to the bath and the process continued for

Three basic methods and a selective one were used 60 minutes.
to evaluate the possibility of simultaneous dyeing and Method  3: This  method   is   quite   similar to
bleaching process. One of these methods was selected method 2 except, there is a delay in adding the
due to its better compatibility with the desired results and bleaching agent  in  order  to  allow  the  dyestuff  to
then later studies were focused on this selective method. have sufficient time for adsorption. The dyeing

Method 1: in this method, the bleaching bath was in presence of dyestuff and salt. Then soda and
prepared first and after bleaching, dyeing process Sodium Carbonate were added to the bath continuing
was carried out. The difference between this method the dyeing process for further 15 minutes. After that,
and the ordinary method is in usage of one bath the bleaching agent and Sodium Silicate were
instead of two separate bathes, hence the textile introduced to the process and a final time of 45
material was not emptied after the bleaching process, minutes was consumed at boiling temperature until
being placed in the dyeing bath but, it was colored in the end of the simultaneous dyeing and bleaching
the same one. Figure 1 shows the method 1 dyeing procedure. Figure 3 shows the schematic graph of
graph. method 3.

Sodium Carbonate, Sodium Silicate and Hydrogen

process  was  performed   in   80°C   for   30  minutes

Fig. 1: Graph of method 1

Fig. 2: Graph of method 2
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Fig. 3: Graph of method 3

Table 1: Color differences between experimental and standard samples

E Blue Red Yellow

Method 1 26.1287 15.3338 17.5063
Method 2 38.4049 44.734 34.3014
Method 3 21.953 15.0668 11.3138

Table 2: Variety of bathes for the selective method

Bath 1 Bath 2 Bath 3 Bath 4 Bath 5 Standard

Dye (%) 2 2 3 2 2 2
NaCl (g/lit) 40 20 20 20 20 20
NaOH (g/lit) 4 2 4 4 4 4
Na CO  (g/lit) 2 2 2 2 2 22 3

Na SiO  (g/lit) 5 5 5 5 5 52 3

H O  (%) 6 6 6 4 4 62 2

L:R 80:1 80:1 80:1 80:1 80:1 80:1

Table 3: Color differences for the selective method

E Blue Red Yellow

Bath 1 4.8269 1.0084 1.15058
Bath 2 4.5662 5.1276 5.5362
Bath 3 5.8431 6.1622 3.3578
Bath 4 5.5258 7.8569 4.5311
Bath 5 10.8669 12.3143 4.9222

Spectral properties and colorimetric values of each
sample were obtained and color difference between the
standard and experimental samples were also calculated.
The color difference values are observed in table 1 in
which it is concluded that the third method is the best one
among all by noticing the smallest color difference values
for used reactive dyes.

According to the results, method 3 was chosen as the
selective method for further study. Variable amounts of
materials and time were experimented for the selective
method in order to minimize the color difference between
the experimental and standard samples which can be
observed in table 2. The amounts of used materials for 5
various bathes and the standard bath are presented in the
mentioned table.

Time of dye adsorption in bathe 5 is increased from
15 to 30 minutes. Finally, color difference between the
experimental and the standard samples were calculated for
the selective method. The color difference values are
shown in table 3.

CONCLUSION

As mentioned, the third method from three basic
methods  in  which  the  dye  adsorption  takes place
before the bleaching process, is selected as the best
method for simultaneous dyeing and bleaching process.
Table 2 shows various experimental bathes based on
method 3 which is called the selective method after being
confirmed as the best one. By considering the bathes in
table 2 and respectively the color difference results shown
in table 3, it is observed that bath 1 shows the best result
compared to other bathes however, the blue color in bath
2 is slightly better than bath 1. Worst of all, bath 5 shows
the poorest results and the color difference values of
bathes 2, 3 and 4 are changing from moderate to
unacceptable. Various amounts of materials are used in
different bathes to investigate the improvement of the
results but, as it is shown in table 3 the amount of
electrolyte has the most important role in achieving better
color difference values. The results of simultaneous
dyeing and bleaching process are very sensitive to the
changes in the amount of used electrolytes (e.g. common
salt) while this sensitivity is lower when other
experimental conditions are changed, specially the
process time. It is observed that there is a significant
improvement in the color difference values when the
amount of common salt is increased to 40g/liter. Reducing
the amount of Hydrogen Peroxide leads to better results
but not equal to the effect of increasing the amount of
electrolyte and even adding more time to the process will
cause more improper results according to bath 4 and bath
5. Noticing bath 3 shows that increasing the dyestuff will
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