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in the Bleaching Bath of Cotton Fabric

A. Farhan Khan

National Textile University, Faisalabad, Pakistan

Abstract: This study gives a relative analysis on the performance of conventional and new generation
biodegradable complexing agents used asstabilizers for hydrogen peroxide bleaching of cotton fabric. The role
of stabilizers is to reduce the speed of hydrogen peroxide decomposition by forming complex with hydrogen
peroxide, i.e. a mediator composite and with metal ions in the solution. NTA (nitrilotriacetic acid) and EDTA
(ethylenediaminetetraacetic acid) were the first conventional complexing agents used as stabilizers for hydrogen
peroxide bleaching. But the problem of low biodegradability of conventional stabilizers led to search for more
improved biodegradable stabilizers. One conventional and three new biodegradable stabilizers for hydrogen
peroxide were investigated under equal conditions. These areethylenediaminetetra-acetic acid, Iminodisuccinic
acid (N-1,2-dicarboxyethyl)-D,L-aspartate acid, N,N-bis(carboxymethyl) glutamic acid and Ethylenediamine-
N,N’-disuccinic acid. The criteria selected for assessing stabilizer performance was to carry out hydrogen
peroxide bleaching in the presence of substrate and metal ions. In addition residual hydrogen peroxide over a
period of time in the presence of different stabilizers was measured. To understand more about the effect of
stabilizers, other parameters such as whiteness index, tensile strength, absorbency and fluidity were studied.
The CIE whiteness index assessment of fabrics was measured by a spectrophotometer using suitable computer
software. A universal strength Tester (Titan) was used to measure tensile strength. An Ostwald -
FenskeCuenviscosimeter was used to determine chemical degradation of cotton fabric by measurement of its
fluidity and an embroidery hoop was used to determine absorbency. This study has revealed valuable
information for industrial use ofnew generation biodegradable complexing agents asstabilizers for hydrogen
peroxide bleaching of cottonfabric. As a consequence of this analysis, extremely dynamic biodegradable
stabilizers for hydrogen peroxide bleaching as a substitute to conventional stabilizers were found.
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INTRODUCTION conjugated hydrocarbon chains, alternating double and

The art of bleaching has been practiced since the Decolorization can occur by destroying one or more of the
beginning of civilization [1]. Bleaching is the sequence of double bonds in the conjugated system [3].
removing colored impurities from the greige fabric as There has been a continuous development in the area
expertly as achievable, with minimum or no damage to the of bleaching. Hydrogen peroxide is the most extensively
fabric and leaving the fabric in an exclusively white state used bleaching agent for textiles and over 85% of all
[2]. fabrics are bleached with it. It came to use around 1878 [1].

The mechanism of bleaching is complicated and not Hydrogen peroxide is free from AOX problems, has
fully understood. The color producing agents in natural low corrosion activity, is ecological acceptable and can be
fibers are often organic compounds, which contain combined  with  the other operations. On the other hand,

single bonds. These are called chromophores.
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Table 1: Basic characteristics of cotton fabric. 
Tensile

Area Warp Yarn Weft Yarn CIE Whiteness Strength (N)
Fabric Weight Count count Index ------------------------- Absorbency Fluidity
Composition Weave (g/m ) (tex) (tex) (WI) Warp Weft (Sec) (Rhe)2

Scoured 100% Cotton Twill 240 52 55 26.3 530.5 490.4 3.55 1.8

the disadvantages are relatively low stability; degradation
sensitivity  depends  on  the influence of some metal ions
 and a low rate of action in the neutral and acidic media
[4].
Hydrogen peroxide solutions attain their maximum
bleaching action at pH 10.5-11.0 at 90-95°C. Both high pH
and high temperature lead to decomposition of hydrogen
peroxide and degradation of the fibers [5]. In order to
reduce the decomposition and possible damage to fibers,
stabilizers are used throughout bleaching [6,7].

The first synthesis of a compound from the group
Aminopolycarboxylic acids (APCAs) i.e. NTA
(nitrilotriacetic acid) was described by Heintz in 1862.
Much later in 1935 I.G. Farbenindustrie carried out the
synthesis of EDTA (ethylenediaminetetraacetic acid)
which consisted in the reaction of monochloroacetic acid
with ethylenediamine in the presence of sodium hydroxide
[8].

Although conspicuous advantages, the conventional
stabilizing agents, due to some undesired features such as
their diligence or slow conversion in the environment are
of great concern. During the last few years stabilizing
agents of a new generation have appeared on market as a
resolution to this dilemma. Their biodegradability is an
imperative focus because of the renewed consideration
towards environmental fortification issues. 

In the present investigation, an endeavor has been
finished to study between conventional and
biodegradable compounds for hydrogen peroxide
stabilization in the bleaching bath. 

MATERIALS AND METHODS

Fabric: The feature parameters of the 100% pure scoured
cotton fabric used for all the experiments, purchased from
the market are presented in Table 1.

Water: The water used throughout every bleaching and
washing operations had the following qualities. 

The total hardness was calculated as the level of
calcium carbonate present. The pH, total hardness and
total dissolve solids (TDS) of water suitable for all textile
processing are 6.5-7.5, 0-50 ppm and 65-150 ppm
respectively [9].

Table 2: The Quality of Water.

pH Total Hardness (ppm) Total Dissolve Solids (ppm)

7.2 45 145

Bleaching Machine: Bleaching runs were carried out in an
SDL ‘ECO’ Infra Red Lab Bleaching/Dyeing machine with
automatic temperature programming and agitation.

Digital pH Meter: A digital pH/Temperature meter was
used with a combination of glass electrode.

Whiteness Measurement: The CIE Whiteness Index
value (CIE WI) was determined for the bleached fabric
using an AATCC test method (110-1995) [10]. The
whiteness was measured using a DataColorSpectra flash
SF 600X and the average value of (CIE WI) was recorded.

Absorbency: Absorbency was determined as per AATCC
Test Method (79-1986) [11]. 

Fluidity: An Ostwald Cannon-Fenske (Cuen)
(cupriethylenediamine hydroxide) viscosimeter was used
to determine the chemical degradation of cotton by
measurement  of  fluidity  as  per  AATCC test method
(82-1989) [11].

Tensile Strength: The tensile strength was measured
using a Universal Strength Tester (Titan) according to EN
(ISO. 13934-1: 1999) [12].

Determination of Residual Concentration of Hydrogen
Peroxide: Residual concentration of hydrogen peroxide
was determined by titration with standard 0.588N KMnO4

solution in an acid medium according to AATCC Test
Method (102- 1987) [11].

Hydrogen Peroxide:  Hydrogen Peroxide (50% wt/wt) was
supplied by Merck (Germany).

Wetting Agent: Non ionic wetting agent was supplied by
Clariant (Pakistan).

Sodium Hydroxide: Sodium hydroxide (NaOH) 100%
(pellets) (anhydrous) was supplied by Merck (Germany).
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Table 3: Effect of Stabilizer concentrations on hydrogen peroxide decomposition in the presence of cotton fabric.
Residual hydrogen peroxide % after Tensile
(Min) CIE Strength
(g/l) whiteness (N)

Stabilizer -------------------------------------------------- Index ----------------------- Absorbency Fluidity
Stabilizer Concentrations 5 10 20 30 60 (WI) Warp Weft (Sec) (Rhe)
NONE 80.2 58.4 38.6 30.1 26.0 40.1 471.2 435.5 3.20 6.0

31.5 24.0 38.2 460.4 430.2
2.0 82.5 79.4 72.6 64.0 53.2 72.4 492.5 475.6 2.60 3.5

62.3 50.5 70.5 480.5 460.3
R+SS 4.0 87.4 82.8 75.0 66.5 60.0 80.2 494.0 476.0 1.70 2.5

6.0 88.7 84.0 76.4 70.2 62.1 81.0 496.0 478.0 1.0 2.0
2.0 81.4 80.0 70.3 62.5 51.9 71.6 490.5 473.8 2.80 3.5

R+ S1 4.0 88.2 80.5 73.4 64.5 60.8 81.0 492.5 474.5 1.60 2.5
6.0 88.5 82.0 75.8 71.0 62.5 81.8 493.0 475.6 1.0 2.0
2.0 85.0 82.6 74.6 65.0 58.5 75.9 492.0 474.5 2.0 1.8

R+ S2 4.0 89.6 85.2 80.0 72.0 61.4 82.1 494.6 476.7 1.0 1.8
6.0 89.8 86.4 81.5 74.8 63.5 83.6 495.8 478.1 1.0 1.7
2.0 91.8 86.2 80.1 73.4 62.5 81.5 494.0 476.1 1.0 1.7

R+ S3 4.0 92.0 87.3 82.5 74.0 63.9 82.8 496.5 478.4 0.5 1.6
6.0 94.0 87.9 83.6 75.1 64.4 84.5 497.1 479.0 0.5 1.5

Table 4: Effect of Stabilizer concentrations on hydrogen peroxide decomposition in the presence of 10mg/l FeSO ,10mg/l CuSO  and cotton fabric.4 4

Residual hydrogen peroxide % after CIE
Stabilizer (Min) whiteness
Concentrations ----------------------------------------------------------------------------------------------------------- index

Stabilizer (g/l) 5 10 20 30 60 (WI)
None 72.0 54.6 32.8 26.5 20.4 36.1

2.0 78.4 75.2 69.1 57.1 49.0 68.0
R+SS 4.0 80.5 78.1 72.4 63.0 55.0 71.2

6.0 85.3 80.5 74.5 70.0 60.5 80.1
2.0 79.5 76.0 68.1 58.2 50.5 68.5

R+ S1 4.0 80.6 79.0 72.5 62.9 55.8 71.9
6.0 85.4 81.2 75.0 71.1 61.0 80.6
2.0 80.2 78.1 73.5 60.4 55.5 72.0

R+ S2 4.0 83.1 80.0 75.4 70.5 59.5 79.5
6.0 83.5 80.5 77.6 74.8 62.8 81.5
2.0 88.2 80.5 75.5 67.1 60.4 80.2

R+ S3 4.0 88.9 81.6 76.4 67.7 63.0 82.0
6.0 89.5 84.0 76.8 68.0 63.9 82.5

Complexing Agent Used as Stabilizers: The effectiveness of all the above stabilizers (SS, S1,

Ethylenediaminetetra-acetic acid (EDTA) was the bleaching processes, in the presence of the 100%
supplied by Merck (Germany), donated as Standard scoured cotton fabric was evaluated, to achieve an
Stabilizer (SS). acceptable degree of whiteness (CIE whiteness index 80)
Iminodisuccinic acid (N-1,2-dicarboxyethyl)-D,L- so that the material would be ready for dyeing or printing.
aspartate acid was supplied by Lanxess(Germany), This acceptable degree of whiteness was decided in
donated as Stabilizer 1 (S1). consultation with processing mills. EDTA was used as a
N,N-bis(carboxymethyl) glutamic acid was supplied standard stabilizer. Details are given in Table 3, 4.
by AkzoNobel Functional Chemicals (The An endeavor has been made to study the efficiencies
Netherlands), donated as Stabilizer 2 (S2). of stabilizers (SS, S1, S2 and S3) for complexing the heavy
Ethylenediamine-N,N’-disuccinic acid was supplied metal ions. CuSO  and FeSO  were added to the bleaching
by Innospec Inc. (UK), donated asStabilizer 3 (S3). recipe   with   cotton  fabric.  Residual hydrogen peroxide

S2 and S3) for the stabilization of hydrogen peroxide in

4 4



Am-Euras. J. Agric. & Environ. Sci., 14 (3): 246-254, 2014

249

level and CIE whiteness index at the finish of bleaching demonstrated [14]. A small improvement in the
processes  was  then  measured.  Details are given in
Table 5.

For comparing the hydrogen peroxide stabilization
activity of EDTA and new biodegradable stabilizers the
following bleaching recipe (R) was used, derived from the
AATCC Test method (101-1989) [11]. The recipe was then
standardized in the lab for reproducible and reliable
results.

Bleaching Recipe (R)
H O  50% (wt/wt) 4.5% (owf)2 2

NaOH 100% (Pellets) 2.0 % (owf) used for
pH = 10.5- 11.5

Wetting Agent (non ionic) 2 % (owf)
Time 60 minutes
Temperature 90-95 °C
Liquor to fabric ratio 15 : 1
Fabric Scoured Cotton
Stabilizers Variable
* Owf: On the weight of fabric.

After bleaching the samples were rinsed with cold
water for 15 minutes, then air dried. All the stabilizers were
added to the basic recipe (R) for the stabilization of
hydrogen peroxide in an amount of 2g/l, 4g/l and 6g/l
concentrations.

RESULTS AND DISCUSSION

Effect of Stabilizers Concentrations on Hydrogen
Peroxide Decomposition in the Presence of Cotton
Fabric: The CIE whiteness index, tensile strength,
absorbency,  fluidity  of  the  fabric  and residual
hydrogen  peroxide  in  the  stabilized   bleaching    bath
(in the presence of cotton fabric) are shown in Table 3. was increased in both (warp 5.5% and weft 10%)
The percentage of residual hydrogen peroxide was
measured after 5 minute, 10 minute, 20 minute, 30 minute
and 60 minute time intervals. However, the standard time
for the bleaching process is 60 minute [11]. So for
conversation purposes simply the values corresponding
to the 60 minute time space have been chosen. It was
observed that in the absence of stabilizer only 40.1 CIE
whiteness index was observed and 74.0% of hydrogen
peroxide was decomposed. The tensile strength was
decreased in both (warp 11% and weft 11.5%) directions
and the value of fluidity was changed from 1.8 rhes to 6.0
rhes, which indicated the greater degradation of cellulose
than that of non-bleached scoured fabric. A value of
fluidity below 5 rhes is considered satisfactory for
bleached fabric [13]. An undeviating connection between
fluidity  values  and  loss  of   tensile  strength  has   been

absorbency  (3.25 sec to 3.20 sec) was also observed
Table 1.

When EDTA (SS) was used as a standard stabilizer
for hydrogen peroxide bleaching process at 2g/l, 4g/l and
6g/l, the bleaching bath contained 53.2%, 60.0% and
62.1% residual hydrogen peroxide and the fabric
displayed a CIE whiteness index of 72.4, 80.2 and 81.0. At
6g/l concentration of SS the fabric exhibited a CIE
whiteness index above 80, which is considered an
acceptable whiteness index in the textile industry. These
results are shown in graphical form in Fig. 1a &1b.

SS includes six donor atoms and acts as a
hexadentate ligand. SS forms the complexes with metal
ions of the molar ratio M(II):L=1:1. The complexes
possess the octahedral structure. In the case of SS
octahedral coordination is possible only with small size
cations. With large cations limitations in the EDTA
structure do not allow for such ideal structure and the
complexing metal ion can be accessible for other ligands
such as water molecules. X-ray investigations show that
the structures of most metal complexes are different from
octahedral ones and the cations coordination numbers are
often larger than six. Degradation of SS in natural
conditions proceeds due to growth of specific bacteria
from the subclass of Procteobacteria. Several bacteria
strains such as the gramnegative strain BNC1 were also
found to be able to degrade SS [15].

When the tensile strength, absorbency and fluidity
values of fiber bleached in the presence of SS were
compared with those of blank (without stabilizer) bleached
fabric, it was observed that the tensile strength of fabric

directions. The absorbency was improved from 3.20 sec to
1.0 sec and a drastic change in fluidity was also observed
from 6.0 rhes to 2.0 rhes, which indicates that less
degradation of cellulose in the presence of stabilizer.

The stabilization effectiveness of Iminodisuccinic
acid (N-1,2-dicarboxyethyl)-D,L-aspartate acid (S1) was
studied and compared with that of SS. It was
demonstrated that S1 was nearly as effective as SS at all
concentrations. The results are shown in Fig.2a & 2b.

It was also found that S1 exhibits tremendously
speedy biodegradation, which equals approx. 80% after
just 7 days. It is characterized by outstanding calcium
binding properties, stability in a wide pH, good
complexation of heavy metal ions and low environmental
impact due to low toxicity and good biodegradability
according  to  the  OECD   (Organization   of     Economic
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(a) (b)
Fig. 1: (a) Kinetics of bleanching in the presence of cotton fabric
Fig. 1: (b) Effect of stailizer concentrations on hydrogen peroxide decomposition in the presece of cotton fabric

(a) (b)
Fig. 2: (a) Kinetics of bleanching in the presence of cotton fabric
Fig. 2: (b) Effect of stailizer concentrations on hydrogen peroxide decomposition in the presece of cotton fabric

(a) (b)
Fig. 3: (a) Kinetics of bleanching in the presence of cotton fabric
Fig. 3: (b) Effect of stailizer concentrations on hydrogen peroxide decomposition in the presece of cotton fabric

Cooperation and Development) tests (OECD 301E i.e. concentration. When the concentration of S2 was
modified OECD-screening test: > 78%, OECD 302 B i.e. increased from 2g/l to 4g/l and 6g/l, S2 showed 2% and
Zahn-Wellens test: >89%) [16]. 3% more improved performance in residual hydrogen

Using N,N-bis(carboxymethyl) glutamic acid (S2) as peroxide level and whiteness index with respect to that of
stabilizer at 2g/l concentration in bleaching bath resulted SS and S1 correspondingly. The fabric results are
in 58.5% residual hydrogen peroxide and 75.9 CIE exhibited in graphical form in Fig.3a & 3b.
whiteness index for the fabric. The residual hydrogen When the tensile strength, absorbency and fluidity
peroxide level in the bath and fabric whiteness index values of the fabric bleached in the presence of S2 was
values were about 10% and 4.5% higher as than those compared to those bleached in the presence of SS and S1,
obtained for the use of SS and S1 respectively. This it was observed the values of tensile strength and
indicates that S2 provides enhanced results at lesser absorbency  were  almost  equivalent  to  those  of  fabric
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(a) (b)
Fig. 4: (a) Kinetics of bleanching in the presence of cotton fabric
Fig. 4: (b) Effect of stailizer concentrations on hydrogen peroxide decomposition in the presece of cotton fabric

bleached in the presence of SS and S1. However the extraction efficiency in the process of heavy metals from
fluidity value for the fabric bleached in the presence of S2 textile process water than EDTA [19, 20]. According to the
was improved from 2.0 rhes to 1.7 rhes at 6g/l OECD 83% of S3 converts to CO  within 20 days [21].
concentration as compared to fabric bleached in presence
of SS and S1. Effect of Stabilizers Concentrations on Hydrogen

It is reported that the biodegradation of S2 is initiated Peroxide Decomposition in the Presence of Metal Ions
by mono-oxygenasescatalysing the removal of and Cotton Fabric: Presences of heavy metal ions in
carboxymethyl groups. According to the Swedish Society process water and in cotton fabric are common problem in
for Nature Conservation S2 is 86% based on natural, raw hydrogen peroxide bleaching process, which often leads
materials. It also possesses good solubility at both low to catalytic damage of the fabric. Copper and iron
and high pH. Greater than 60% of S2 degrades within 28 contaminations occur frequently on the fabric before the
days. The thermal stability of S2 is surprisingly high. bleaching stage. Copper traces come from brass rollers
When tested at temperatures above 573 K it showed no and steam pipes, iron occurs as rust from machine bearing
significant decomposition. This property has been used and from water and steam used in processing, as dust of
to develop water treatment systems for operating boilers worn-out loom parts during warp and filling stop motions.
to reduce the effect of hard water. Tests have also shown It is well known that traces of iron salt accelerate the
up to 10 times higher solubility of S2 in 25% NaOH decomposition of hydrogen peroxide whereas copper salt
sodium hydroxide solution compared to EDTA and NTA. also accelerate the decomposition of hydrogen peroxide
It is also characterized by excellent solubility at low pH even more than iron salt [22].
[17, 18]. To study the efficiencies of SS, S1, S2 and S3 as

The hydrogen peroxide stabilization effectiveness of hydrogen peroxide stabilizers 10mg/l Fe  (as iron sulfate)
Ethylenediamine-N,N’-disuccinic acid (S3) was measured. and 10mg/l Cu  (as copper sulfate) were added to the
At 2g/l it showed 62.5% residual hydrogen peroxide and bleaching recipe (R) and processed in the presence of
81.5 CIE whiteness index, which indicated superior cotton fabric. The residual hydrogen peroxide and CIE
effectiveness of S3 than SS, S1 and S2. It was also whiteness index at the end of bleaching stage were
analyzed that, when the concentration of S3 was evaluated. The results are exhibited in Table 4. 
increased from 2g/l to 4g/l and 6g/l, it showed 63.9%, It was observed that in the presence of Fe and Cu ,
64.4%, residual hydrogen peroxide and 82.8, 84.5 CIE 79.6% hydrogen peroxide was decomposed without
whiteness index respectively, which is a marvelous stabilizer at the end of bleaching process. When SS was
stabilizing performance and whiteness index. The used as stabilizer at 2g/l and 4g/l concentrations in the
performance of S3 is also given in Fig.4a & 4b. presence of these salts, it showed only 49.0%, 55.0%

The tensile strength, absorbency and fluidity values residual hydrogen peroxideand 68.0, 71.2 CIE whiteness
of S3 were slightly better than SS, S1 and S2 at all index respectively, this indicated that SS was not capable
concentrations. As maintained by the literature S3 to form complex completely with Cu  and Fe  and lesser
chelation and stabilizing properties towards heavy metal residual hydrogen peroxide and whiteness index were
ions is excellent and it is also characterized by better observed.  At  6g/l  SS showed 60.5% residual hydrogen

2

2+

2+

2+ 2+

2+ 2+
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(a) (b)
Fig. 5: (a) Kinetics of bleanching in the presence of 10mg/1 FeSO4, 10mg/1 CuSO4 and cotton fabric
Fig. 5: (b) Effect of stailizer concentrations on hydrogen peroxide decomposition in the presece of 10mg/1 FeSO4, 10mg/1

CuSO4 and cotton fabric

(a) (b)
Fig. 6: (a) Kinetics of bleanching in the presence of 10mg/1 FeSO4, 10mg/1 CuSO4 and cotton fabric
Fig. 6: (b) Effect of stailizer concentrations on hydrogen peroxide decomposition in the presece of 10mg/1 FeSO4, 10mg/1

CuSO4 and cotton fabric

(a) (b)
Fig. 7: (a) Kinetics of bleanching in the presence of 10mg/1 FeSO4, 10mg/1 CuSO4 and cotton fabric
Fig. 7: (b) Effect of stailizer concentrations on hydrogen peroxide decomposition in the presece of 10mg/1 FeSO4,

10mg/1 CuSO4 and cotton fabric

peroxide and 80.1 CIE whiteness index, this appeared to be S2 residual hydrogen peroxide and CIE whiteness index
satisfactory performance. These results are shown in were found 55.5%, 59.5%, 62.8% and 72.0, 79.5, 81.5 at
graphical form in Fig. 5a & 5b. 2g/l, 4g/l and 6g/l concentrations respectively. These

In the presence of these salts the performances of S1 statistics exhibited improved stabilizing performance of S2
and S2 were checked and compared with SS at 2g/l, 4g/l than that of SS and S1 and also permitted that S2 has more
and 6g/l concentrations. The stabilization achievement of complexing power with Cu and Fe  than SS and S1. The
S1 was approximately equivalent as SS, but in the case of graphical results are shown in Fig.6a,6b& Fig.7a,7b.

2+ 2+
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(a) (b)
Fig. 8: (a) Kinetics of bleanching in the presence of 10mg/1 FeSO4, 10mg/1 CuSO4 and cotton fabric
Fig. 8: (b) Effect of stailizer concentrations on hydrogen peroxide decomposition in the presece of 10mg/1 FeSO4, 10mg/1

CuSO4 and cotton fabric

S3 appeared most outstanding stabilizer against ACKNOWLEDGEMENTS
decomposition of hydrogen peroxide in the presence of
metal ions because it showed above 60% residual Author is thankful for the economic support provided
hydrogen peroxide and more than 80 CIE whiteness index by National Textile University, Faisalabad to bring out the
at all the described concentrations as compared to SS, S1 investigate work. 
and S2. See Fig. 8a & 8.

CONCLUSIONS

The consequences of the research presented in this pp: 2.
study demonstrate that hydrogen peroxide bleaching with 2. Shenai, V.A., 1991.Technology of Bleaching and
different stabilizers brings about encouraging Mercerizing,    Sevak   Publications,   New     Dehli,
possessions. Predominantly when pertaining to the pp: 60.
residual hydrogen peroxide, whiteness index, tensile 3. Niaz, A., 2000. Wet processing of Cellulosic Textiles,
strength, absorbency and fluidity of the processed cotton All Pakistan Textile Processing Mills Association,  pp:
fabrics. In this study three new biodegradable stabilizers 57.
for hydrogen peroxide bleaching of cotton fabric were 4. Lewis, D.M. and B.J. Voncina, 1997. Appl. Polym. Sci.,
selected and evaluated along with conventional stabilizer pp: 66 .
both in the presence of cotton fabric and metal ions. 5. Strel’trov, V.S., M.V. Korchargin and G.A. Bogdanor,
Among all the stabilizers studied, S3 was found the most 1975. Tekst. Tekst. Prom.  Pp: 61.
excellent stabilizers for hydrogen peroxide bleaching. This 6. Ney, P., 1974. Textil. Int, pp: 10 .
stabilizer showed above 60% residual hydrogen peroxide 7. Tuleueva, N., L. Lovachev and Shlyapnikow, 1974.
and above 80 CIE whiteness index at lower concentration. Europ. Polym. J., pp: 10.
S1 showed indistinguishable performance as SS. The 8. Heintz, W., 1862. Analitical Chemistry and Pharmacy,
performance of S2 was also better than SS, but less than pp: 122-257.
S3. 9. Athur, D. and Broadbent. 2001.Basic Principles of

The assessment of these stabilizers showed that new Textile  Coloration,  Society of Dyers &Colourists, pp:
biodegradable complexing compounds can successfully 132.
be used as stabilizers in place of conventional complexing 10. AATCC Technical Manual, 2000.Research Triangle
compound without any adverse consequence on the Park, AATCC, pp: 75.
fabric. Therefore it can be believed that these 11. AATCC Technical Manual, 1991.Research Triangle
biodegradable stabilizers can successfully substitutes and Park, AATCC, pp: 66.
protect the fabric quality. 12. British Standard, 1999. BS EN ISO 13934-1 .

REFERENCES

1. Peters, R.H., 1967.Textile  Chemistry, Elsevier  Publ.,



Am-Euras. J. Agric. & Environ. Sci., 14 (3): 246-254, 2014

254

13. Hickman,  W.S.  and  H.  Andrianjafy,  1983.  J.S.D.C. 19. Tandy,   S.,  K.  Bossart,  R.   Mueller,   J.     Ritschel,
pp: 99-88. L. Hauser, R. Schulin and B. Nowack, 2004.

14. Vaeck. J.S.D.C., 1966. pp: 82-374. Environmental Science and Technology, pp: 38-944.
15. Nörtemann, B., 2005. Biogeochemistry of Chelating 20. Tandy, S., R. Schulin and B. Nowack, 2006.

Agents, pp: 910-170. Environmental Science and Technology, 40, 2758. 
16. Cokesa,  Z.,   S.   Lakner,   H.J.   Knackmuss     and 21. Jaworska, J.S., D. Schowaneck and T.C.J. Feitzel, 1999.

P.G. Rieger, 2004.Biodegratadion, pp: 15-239. Chemosphere, 38, 3625.
17. Seetz, J., 2007. Soap Perfumery and Cosmetics, 4, 76. 22. Menachem, Lwein and B. Sello Stephen, 1984.
18. Seetz, J. and T. Stanitzek, 2008. SEPAWA Congress Fundamentals and Preparation, 1, 217.

and European Detergents Conference Proceedings,
pp: 22.


