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Abstract: 
The textile wastewater contains different colors which are harmful to the environment. The removal of dyes 

from effluent using adsorption process provides an attractive alternative treatment, especially if the 

adsorbant is inexpensive and readily available. In this present research paper natural adsorbant saw dust 

was used for removal of color from waste effluent of textile industry. The adsorbant prepared was employed 

for the removal of color at the different doses.  The adsorbant was found to be capable of removing color 

from wastewater; the color removal capacity for saw dust was approximately 70% at normal pH and 

temperature. From the experimental investigations, the maximum color removal from the textile industry 

wastewater was obtained at an optimum adsorbant dosage of 12.5g/l of wastewater, with an optimum 

contact time of 24 hours, at room temperature. This result was higher than the results obtained by different 

process parameters for various adsorbants. It is found that the transmittance was found to be 67% with an 

absorbance of 0.16, BOD too was reduced from 400mg/l to 300mg/l. also owing to the adsorption process 

several other parameter such as chloride, sulfate, iron, COD was also reduced considerably. 
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1 Introduction: 
Industrial effluents are one of the major pollutants 

of water. Many dyes are carcinogenic and affect 

the life of Aquatic organisms (Baughman et al., 

1998; Hassan et al., 2009). The worldwide annual 

growth rates of reactive dyes are four times as 

much as for conventional dyes (Zollinger, 

2003).Presence of such dyes in effluents causes a 

lot of pollution in water. Various challenges have 

been made to remove these harmful dyes from 

industrial wastes (Ho et al., 2005;Mohantyet al. 

2006; Sousa et al., 2012). Adsorption is one of the 

cheapest and most effective techniques 

(Cotorueloet al., 2007; Dee et al., 2006).Different 

adsorbants are used for the removal of dyes from 

aqueous solutions such as alumina, crushed bricks, 

peat, sand, charcoal bentonite, silica, apricot etc. 

(Hu et al.,2006; Jain et al., 2009; Senthilkumaa et 

al.,2006 ). The most widely used adsorbant for the 

removal of dyes were dust which is in expensive 

and easily available. Therefore, the interest 

isgrowing to find out an alternative adsorbant to 

commercial adsorbant. The conventional biological 

treatment processes are not very effective in 

treating textile wastewater due to the chemical 

stability of the dye components (Garget al., 2003). 

Various methods have been used to remove color 

from industrial effluents to decrease their impact 

on the environment. These technologies include 

adsorption on inorganic or organic matrices, 

Decolorisation by photo catalysis or photo-

oxidation processes, microbiological 

decomposition, chemical oxidation, ozonation and 

coagulation (Shuklaet al.,2002; Malaviya  and 

Rathore, 2007). Among these, photo-oxidation, 

microbiological decomposition, chemical 

oxidation, ozonation and coagulation are 

considered very expensive in terms of energy and 

reagents consumption (Churchley, 1994; Stern et 

al., 2003).However, adsorption process is 

considered very effective in textile wastewater 

treatment as it proves superior to the other 

processes by being sludge free and can completely 

remove even very minute amounts of dyes in 

wastewaters (Nigam et al., 1996). The most widely 

used adsorbant for industrial applications is 

activated carbon (Walker and Weatherley, 1997; 

Khalil and Girgis, 1998), but it is very expensive. 

Hence, numerous studies on adsorption properties 

of naturally occurring and low cost adsorbants, 

such as agricultural by products and natural fibers, 

namely; waste coir pith (Namasivayamet al., 

2001), corncob and barley husk (Robinson et al., 

2002),ash (Isa et al., 2007 and sawdust (Garget al., 

2003; Khattri& Singh, 2009) have been reported in 
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recent years. In the present study an attempt has 

been made to use sawdust as an adsorbant for 

removal of pollutants from textile effluent. 

 

 

Table 1.Initial parameters of textile wastewater 
 

pH
 

6.96 

Conductivity 6.01mS 

TDS 3.23ppt 

Adsorption 0.36 

Transmittance 43% 

Turbidity 13NTU 

BOD 440mg/l 

COD 1680mg/l 

Chloride 1052mg/l 

Iron 18.7mg/l 

Sulfate 318.45mg/l 

 

2 Materials and Methods 

2.1 Saw dust 
The sawdust was collected from the local saw mill 

and sieved through a mesh of size 420µm. Then, it 

was washed with distilled water to remove the 

surface adhered particles and dried at a 

temperature of 60-80
0
C in an oven. 

 

2.2 Collection of samples: 
The wastewater samples were collected at the end 

of unit operation in dying unit at tirupur which 

contains the wastewater of process as dyeing in 

acid washed cans. 

 

2.3 Analysis of samples 
The effluent samples which contain several metals 

and organic compounds were analyzed to measure 

their pH, electrical conductivity, dissolved oxygen, 

turbidity and chemical oxygen demand (COD), 

using standard methods. 

 

2.4 Experimental setup 
The dye waste is taken in a clean, dry 250 ml 

Erlenmeyer flask and its initial pH value is fixed. 

Adsorbant which is pre-prepared is added into this 

with a dosage rate of 2.5g, 5g, 7.5g, 10g, and 12.5 

grams per litter. The flask are initially stirred with a 

glass rod for mixing, it’s shaken in orbital shaker for 

24 hours. Samples were drawn at regular intervals 

and checked for pH, conductivity, TDS, turbidity, 

transmittance, absorbance, BOD, COD, chloride, 

sulfate as per APHA standards. All the tests are 

done in triplicate and the concordant values were 

taken for the results comparison, which are given 

in figure 1 to figure 6. For the full study analytical 

grade chemicals were used from, Merck, loba 

chemic and fisher scientific. 

 

 
Picture 1. 

 

3 Results and Discussion 

3.1 Effect of Adsorbent Dosage  
A number of investigations were carried out by 

varying the amount of saw dust from 2.5 to 12.5 g 

at the fixed initial dye concentration of 1 liter, pH 

of 7 and room temperature of 25±1 ℃. These 

studies showed an increase in adsorption with the 

increase in the dose of adsorbant. Optimum 

adsorbant dose was found to be 12.5 g/l. it was 

found that the maximum transmittance of 67% 

and turbidity 8.1NTU. 

 

 
Picture 2. 

 

3.2 Effect of time  
To study the effect of time on efficient removal of 

color from textile waste the study was carried out. 

The wastewater sample was taken in a 200 ml 

conical flask and kept in an orbital shaker at 

temperature 25±1
o
C and 150 rpm. The sample was 

withdrawn from the conical flask and results are 

compared with original color concentration of 

waste water to know the color removal efficiency 

of adsorbants. It is clear from the results that time 

plays an important role in color removal of dye 

waste. The optimum time duration required for 

color removal is 24hours retention period. 
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Figure 1.pH Vs Adsorbant dosage 

 

Figure 2.Conductivity Vs Adsorbant dosage 

 

Figure 3.TDS Vs Adsorbant dosage 

 

Figure 4.Absorbance Vs Adsorbant dosage 

 

Figure 5.Transmittance Vs Adsorbant dosage 

 

Figure 6.Turbidity Vs Adsorbant dosage 

 

 

4 Conclusions: 
In present work attempt have been made for 

studying the color removal efficiency of low cost 

adsorbant prepared from saw dust. From the 

experimental finding it has been observed that 

saw dust can be used as an effective adsorbant 

material which can be used successfully for 

removal of color. The maximum color removal 

efficiency was observed up to 70% for prepared 

saw dust. It was found that color removal 

efficiency was achieved maximum a very low dose 

of 12.5g/l with retention time of 24 hours. The 

result of pH study shows that the adsorbant was 

effective at neutral pH. It is also found that saw 

dust adsorbant reduced the sulfate content from 

318.45mg/l to 67.6 mg/l (79%), chloride content 

from 1052 mg/l to 555 mg/l (48%), iron from 

18.7mg/l to 2 mg/l (90%), BOD from 400mg/l to 

300mg/l and COD from1680 mg/l to 240mg/l. 

Which proved to be a more effective treatment 

solution, also there is a 38% turbidity reduction 

and 56% absorbance reduction in this study. Thus 

it is proved that saw dust can be effectively used 

as a low cost adsorbant. It is further advised that 

column studies may be performed to analyze the 

performance of sawdust as a low cost adsorbant. 
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