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Objective
The objective of the study is to find a solution for color problem in textile
wastewater using a combination of preozonation and adsorption as
alternative treatment methods.

Introduction
In textile dyeing processes considerable amounts of dyestuff
(Natural and synthetic) are discharged with the effluents. It is
representing a major ecological concern. Currently, a combination
of biological treatment and adsorption on activated carbon is
becoming more common for removal of color from wastewater. As
inexpensive adsorbents., alternative non-conventional sorbents
have been investigated. It is well-known that natural materials such
as citosan, cellulos, lignin and, sea materials. In addition of these,
Ozone treatment to remove color from wastewater could be a
solution to the problem of color pollution.

Analytical Results
Table 1: Characterization of textile wastewater
pH

8,1

TS (mg/L)

5157

TSS (mg/L)

157

TKN (mg/L)

74

Color (Pt-Co)

1500

Color (Pt-Co)
(Filtered by 0.45
micron)

1275

COD(mg/L)

Expe rime nt Condition
Adsorption time : 24 hr

2698,8

200 rpm 20o C
Sample Volume: 10 ml
Sonication : -

Abstract
In this study, identifed methods are adsorption and preozonation for
the removal of color from textile wastewater. In order to find the
most efficient adsorbent, eight different adsorbents were tested with
raw wastewater. Following this, effect of preozonation on color
removal was studied for different contact times. According to the
test results, the most efficient adsorbent with a specific mass was
applied to the textile wastewater which was preozonated as a first
step to observe the overall color removal efficiency of preozonation
and adsorption.
Expe rime nt Condition
Adsorption time : 24 hr
200 rpm 24o C
Sample Volume: 10 ml
Sonication : -

Methods
o Textile wastewater was analyzed and characterization was made
and shown as Table 1.
o Treatment methods were decided as adsorption and wıth the help
of preozanation.
o Figure 1: Decrease in Specific Absorption Bands Using Different
Adsorbents :
Adsorbents used as 0.01 gr for adsorbents and 100 microliter for
polymer adsorbents.
After addition of adsorbents to the 10 mL wastewater sample, vial was
put into the shaker with 200 rpm, 20oC and waited one day. End of the
one day, samples were filtrated by using 45 micron filter and measured
with UV-2450 UV-VISIBLE SPECTROPHOTOMETER at 380nm, 455 nm, 515
nm, 536 nm.

Experiment Condition
Experiment Condition
Gas flowrate 1.8 L/min
Ozone gas concentration 20 mg/L

Sample volume: 4.5 lt
Air Pressure: 14.5 psi
Percent ozone output: 5

o Figure 2: Decrease in Specific Absorption Bands Using Chitosan,
C491 and C494HMW :
Same experiments were repeated with 0.05 gr for chitosan, 0.19 gr for
C491, 0.12 gr for C494 HMW to observe the effect of different initial
concentration of adsorbents on color removal.
o Figure 3: Effect of Ozonation on Specific Absorption Bands:
Preozonation was applied to the 4 L textile wastewater sample with
different contact time from 0 to 20 minute then samples were
measured with UV-2450 UV-VISIBLE SPECTROPHOTOMETER at 380nm, 455
nm, 515 nm, 536 nm.
o Figure 4: Color Removal Due to Ozone Treatment:
The effect of the duration of the ozonation on the color removal and
pt-co value was analyzed.
o Figure 5: Decrease in Specific Absorption Bands Due to Adsorption
Applied After Pre-Ozonation:
0.05 gr chitosan, 0.12 gr C494 HMW and, 0.12 gr C491 were added to
the ozonated textile wastewater.Shaking during one day, filtration and
measurement with UV visible spectrophotometer procedures were
applied to the new experiment again.
o Figure 6: Effect of Mass of Chitosan on Color Removal from PreOzonated Wastewater:
Different mass of chitosan were applied to the 10 mL ozonated textile
wastewater sample.

Discussion
Based on our adsorption results performed with raw wastewater and
preozonated wastewater, chitosan was selected as the most efficient
adsorbent. Optimum preozonation contact time for 20 mg/L gas
phase ozone concentration was determined as 20 minutes. Optimum
initial chitosan dosage was identified as 0.005 gr since further increase
in mass of chitosan did not make a significant difference in color
removal.

Conclusion
According to Water Pollution Control Regulation, discharge standard
for textile industries in terms of color parameter should be 260 Pt-Co. In
our experiments, using 0.005 g chitosan as adsorbent after
preozonation color reduced color to only 690 Pt-Co. In order to
achieve the discharge standard, and to discharge the wastewater
safely, more ozone can be applied by either increasing the ozone
contact time or applying a higher gas phase ozone concentration.
However, it is important to note that this approach will increase the
treatment cost.

