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Abstract - Huge quantity of dyes and pigments produced 
annually throughout the world are used by textile industries. 
Effluents from these industries are colour dye wastewater and 
the disposal of these wastes into freshwater bodies causes 
damage to environment. Among the treatment technologies, 
the adsorption is an attractive and viable treatment. The use of 
low cost, recycled waste and eco-friendly absorbent has been 
investigated as an alternative process for replacement of 
currently expensive process for removing dyes from 
wastewater. In this study, Citrus Aurantium was used to 
remove dyes from textile wastewater in a adsorption 
techniques. Citrus Aurantium is an excellent at low cost 
adsorbent and may have significant potential as a colour 
removal from textile wastewater. 

 
Batch adsorption experiments were carried out to optimize 

the influencing parameters such as contact time, adsorbent 
dosage, pH. The removal efficiency for dye was found to be 
82.1% with a dosage of 2g/l at a pH 3 for a contact time of 
120min for Citrus Aurantium. Similarly the removal efficiency 
for dye was found to be 74.4% with a dosage of 2g/l at a pH 7 
for a contact time of 120min for Citrus Aurantium and removal 
efficiency for dye was found to be 71.7% with a dosage of 2g/l 
at a pH 12 for a contact time of 120min for Citrus Aurantium 
respectively. In phase 2, the banana peel and pomegranate peel 
adsorbent will used. Compare the most effective adsorbent to 
remove dye from textile wastewater. 
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1.INTRODUCTION  
 
GENERAL 

 
About 15% of the total world production of dyes is lost 

during the dyeing process and is released as liquid effluents. 
Colour removal from such wastes is one of the most difficult 
requirements, faced by the textile finishing, dye 
manufacturing, pulp and paper industries. Among the various 
types of dye, various vat dyes, including green olive b, are 
used in dye and wool dyeing. Vat dyes are also used in cotton, 
wool, silk, nylon and other fibre making industries and it is a 
organic pollutants. The effluent containing dyes are highly 
coloured, resulting in major environmental problems. 
Biological methods such as biodegradation have been 
proposed. However, due to the low biodegradability of dyes, 
conventional biological waste water treatment processes are 
not very efficient for the treatment of dyeing wastes. 

However, adsorption is one of the promising methods to 
remove the dye pollutants from aqueous system completely. 
It was, therefore, thought worthwhile to develop highly 
efficient and effective adsorbents for the removal of dye from 
the textile effluents. 

 
Wastewater generation 

 
The textile industry is one of the most polluting of 

industries, not only in terms of the volume of effluent 
generated, but also in terms of its characteristics as well. A 
chain of operations involving receiving and storing of raw 
materials, processing of raw materials into finished products, 
packed and storing of finished products, and a group of other 
operations will produce wastewater. 

 
In the textile industry, some amount of wastewater gets 

produced during starting, equilibrating, dyeing and rinsing of 
the processing units. However, a majority of wastewater gets 
produced during cleaning operations, especially between 
products changes when different types of products are 
produced in a specific production unit and clean-up 
operations. Dyeing processing effluents are generated in an 
intermittent way and the flow rates of these effluents change 
significantly. The quantity of the product content in the 
dyeing wastewater at a given time changes with the 
application of another technological cycle in the processing 
line. 

 
Applications of adsorption 
 

 Good performance result 

 Low land area required 

 Design is simple 

 Minimum value sludge produced 

 Efficiency is high 

 Inexpensive adsorbent materials 

 Abundant level of adsorbent materials 
availability 

 Low economical method 
 
 

2.OBJECTIVE OF THE STUDY 
 

 To remove the colour pigments from textile   
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wastewater          

 To synthesis the adsorbent 

 To characterize the collected effluent 

 To determine efficiency of adsorption 
 

3.MATERIALS AND METHODS 
 
WASTEWATER COLLECTION 

 
Dyeing wastewater collected from Common Effluent 

Treatment Plant (CETP), SIPCOT-Perundurai. After collection, 
the wastewater was transferred immediately to the 
laboratory and stored at 5degree Celsius and the wastewater 
was not corrected for trace elements deficiency. 

 
ADSORBENT COLLECTION & POWDERING 
 
The raw materials (Citrus Aurantium peel) for adsorbents 
were collected fresh juice shop, Erode district. 

 
Citrus Aurantium 

 
The Citrus Aurantium peelwas collected dried and pulverized. 
The pulverized sample is activated at 400 degrees Celsius for 
a period of 20 minutes. Then, the samples are powdered and 
sieved by a series sieves, the powder used for the 
experiments having a granulation 600 micron. 

 
PHYSICAL CHEMICAL CHARACTERISTIC OF 
WASTEWATER 
 
The Physical-Chemical characteristics of the dyeing 
wastewater from Common Effluent Treatment Plant, SIPCOT 
are found and tabulated below. 

 
Table: 3.1 Characteristics of wastewater 

 

 
 
UV VISIBLE SPECTROMETER 

 
Ultraviolet–visible spectroscopy or ultraviolet-visible 

spectrophotometry (UV-Vis or UV/Vis) refers to absorption 
spectroscopy or reflectance spectroscopy in the ultraviolet-
visible spectral region. This means it uses light in the visible 
and adjacent (near-UV and near-infrared [NIR]) ranges. The 
absorption or reflectance in the visible range directly affects 
the perceived colour of the chemicals involved. In this region 
of the electromagnetic spectrum, molecules undergo 
electronic transitions. 

The intensities of these light beams are then measured by 
electronic detectors and compared. The intensity of the 
reference beam, which should have suffered little or no light 
absorption, is defined as I0. The intensity of the sample beam 
is defined as I. Over a short period of time, the spectrometer 
automatically scans all the component wavelengths in the 
manner described. The ultraviolet (UV) region scanned is 
normally from 190 to 400 nm, and the visible portion is from 
400 to 800 nm. 

 

4.RESULT AND DISCUSSION 
 
WASTEWATER CHARACTERIZATION USING UV-SPEC. 
 
The collected sample has the peak absorbance of 1.4  
ABS 
 

 
 

Fig. 4.1 Absorbance graph for collected sample 
 

It is found to be the maximum pollutance concentration 
of sample in my project. For plotting graph wavelength is 
taken along X-axis with the unit nm, and absorbance is taken 
along the Y-axis with the unit ABS. 
 
ABSORBANCE OF WASTEWAER AT pH 3 FOR 30 MINS 

 
 
 

 

 
 
 
 
 
 

 
 
 

Fig. 4.2 Absorbance graph: pH 3, 30 mins 
 
The above graph shows that the absorbance of wastewater 
treated at pH 3 with a contact time of 30 mins. The maximum 
peak of the graph is recorded as 1.08 ABS. The pollutance 
removal efficiency at pH 3 with contact time of 30 mins is 
found to be 51.4% 
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ABSORBANCE OF WASTEWAER AT pH 3 FOR 60 MINS 

 
 
 
 
 
 
 
 

 
 
 
 
 

Fig. 4.3 Absorbance graph: pH 3, 60 mins 
 
The above graph shows that the absorbance of wastewater 
treated at pH 3 with a contact time of 60 mins. The maximum 
peak of the graph is recorded as 0.925 ABS. The pollutance 
removal efficiency at pH 3 with contact time of 60 mins is 
found to be 57.9% 

 
ABSORBANCE OF WASTEWAER AT pH 3 FOR 90 MINS 
 
 
 
 
 
 
 
 
 

 
 
 
 

Fig. 4.4 Absorbance graph: pH 3, 90 mins 
 
The above graph shows that the absorbance of 

wastewater treated at pH 3 with a contact time of 90 mins. 
The maximum peak of the graph is recorded as 0.6123 ABS. 
The pollutance removal efficiency at pH 3 with contact time 
of 90 mins is found to be 77.9%. 

 
ABSORBANCE OF WASTEWAER AT pH 3 FOR 120 MINS 
 
 

 
 
 
 
 
 
 

 
 
 
 

Fig. 4.5 Absorbance graph: pH 3, 120 mins 

The maximum peak of the graph is recorded as 0.557 ABS. 
The pollutance removal efficiency at pH 3 with contact time 
of 120 mins is found to be 82.1% 
 
ABSORBANCE OF WASTEWAER AT pH 7 FOR 30 MINS 

 
 
 
 
 
 

 
 

         
 
 

 
Fig. 4.6 Absorbance graph: pH 7, 30 mins 

 
The above graph shows that the absorbance of 

wastewater treated at pH 7 with a contact time of 30 mins. 
The maximum peak of the graph is recorded as 1.26 ABS. The 
pollutance removal efficiency at pH 7 with contact time of 30 
mins is found to be 50.3% 

 
ABSORBANCE OF WASTEWAER AT pH 7 FOR 60 MINS 
 

 
 
 
 
 
 
 

 
 

 
 

Fig. 4.7 Absorbance graph: pH 7, 60 mins 

 
The above graph shows that the absorbance of 

wastewater treated at pH 7 with a contact time of 60 mins. 
The maximum peak of the graph is recorded as 1.153 ABS. 
The pollutance removal efficiency at pH 7 with contact time 
of 60 mins is found to be 55.8% 

 
ABSORBANCE OF WASTEWAER AT pH 7 FOR 90 MINS 
 
 
 
 
 
 
 
 

 
 
 
 

Fig. 4.8 Absorbance graph: pH 7, 90 mins 
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The above graph shows that the absorbance of wastewater 
treated at pH 7 with a contact time of 90 mins. The maximum 
peak of the graph is recorded as 0.988 ABS. The pollutance 
removal efficiency at pH 7 with contact time of 90 mins is 
found to be 67.4% 

 
ABSORBANCE OF WASTEWAER AT pH 7 FOR120MINS 
 

 
 
 
 
 

 
 
 
 
 

Fig. 4.9 Absorbance graph: pH 7, 120 mins 

 
The above graph shows that the absorbance of 

wastewater treated at pH 7 with a contact time of 120 mins. 
The maximum peak of the graph is recorded as 0.925 ABS. 
The pollutance removal efficiency at pH 7 with contact time 
of 120 mins is found to be 74.4% 

 
ABSORBANCE OF WASTEWAER AT pH 12 FOR 30 MINS 
 
 
 
 
 
 
 

 
 
 
 

Fig. 4.10 Absorbance graph: pH 12, 30 mins 

 
The above graph shows that the absorbance of 

wastewater treated at pH 12 with a contact time of 30 mins. 
The maximum peak of the graph is recorded as 0.9154 ABS. 
The pollutance removal efficiency at pH 12 with contact time 
of 30 mins is found to be 48.9% 

 
ABSORBANCE OF WASTEWAER AT pH 12 FOR 60 MINS 
 
 
 
 
 
 
 
 

 
 
 
 

Fig. 4.11 Absorbance graph: pH 12, 60 mins 

The above graph shows that the absorbance of wastewater 
treated at pH 12 with a contact time of 60 mins. The 
maximum peak of the graph is recorded as 0.862 ABS. The 
pollutance removal efficiency at pH 12 with contact time of 
60 mins is found to be 58.6% 

 
ABSORBANCE OF WASTEWAER AT pH 12 FOR 90 MINS 
 
 
 
 
 
 
 

 
 
 
 
 
 

Fig. 4.12 Absorbance graph: pH 12, 90 mins 

 
The above graph shows that the absorbance of 

wastewater treated at pH 12 with a contact time of 90 mins. 
The maximum peak of the graph is recorded as 0.826 ABS. 
The pollutance removal efficiency at pH 12 with contact time 
of 90 mins is found to be 65.1% 

 
ABSORBANCE OF WASTEWAER AT pH 12 FOR 120 MINS 
 
 
 
 
 
 
 
 
 

 
 
 
 

Fig. 4.13 Absorbance graph: pH 12, 120 mins 

 
The above graph shows that the absorbance of 

wastewater treated at pH 12 with a contact time of 120 mins. 
The maximum peak of the graph is recorded as 0.805 ABS. 
The pollutance removal efficiency at pH 12 with contact time 
of 120 mins is found to be 71.7% 

 
CONSOLIDATED ABSORBANCE GRAPH 
 

The consolidated absorbance graph for pH 3, 7, 12 with 
varying contact time of 0 mins, 30 mins, 60 mins, 120 mins 
are shown. 

 
For plotting graph wavelength is taken along X-axis with 

the unit nm, and absorbance is taken along the Y-axis with 
the unit ABS. 
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3. CONCLUSIONS 
 

 High Dye Removal efficiency is 82.1 %. These 
experimental studies have indicated that the Citrus 
Aurantium has the potential to act as an adsorbent for the 
removal of the colour and pollutants from aqueous solutions. 
The effects of contact time and pH on the sample were 
determined using the experimental data. The adsorption 
data are plotted graph and the pollutance removal efficiency 
is calculated. The optimized data for the adsorbent is at pH 3 
with a contact time of 120 mins. 
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