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Abstract— In India Rivers, lakes and oceans have become the 

out let for sewage and many other pollutants, such as phenols, 

dyes, detergents, pesticides, insecticide and heavy metals. 

Dyes in industrial water are visible pollutants that are difficult 

to treat due to their complex molecular nature and synthetic 

origin. Some dyes are metabolites with mutagenic or 

carcinogenic effect. In textile effluent color is the first 

contaminant to be removed from the waste water before it is 

discharged into the water body or onto land. In the present 

study textile effluent is decolorized. The study is supported 

by SEM topography. 
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I. INTRODUCTION 

Water is one of the basic necessities required for the 

sustenance and continuation of life. However, this is 

becoming increasingly difficult to view of large scale 

pollution caused by industrial, agricultural and domestic 

activities. These activities generate waste water which 

contains both organic and inorganic pollutants. Some of the 

common pollutants are phenols, dyes, detergents, 

insecticides, pesticides and heavy metals. Textile plants 

particularly those involved in dyeing and finishing processes 

are major water consumers and the source of considerable 

pollution. The American and European directives on effluent 

qualities to be issued in coming years will be increasingly 

restrictive, conventional treatment lines and discharge into 

municipal system will no longer be tolerated by water 

authorities at various levels [1-4)]. Therefore, it is of 

paramount importance to minimize pollution and know its 

exact nature in order to implement an appropriate treatment 

processes. 

 Lakes and oceans have become the out let for 

sewage and many other pollutants, particularly industrial 

waste and detergents. In textile plants high level of COD and 

colour is experienced in effluent. A plant produces an amount 

of 250m3/hour of polluted water. The current waste water 

treatment schemes at the site of plant consist of screening, 

pre-neutralization, an aerobic lagoon, post neutralization, 

activated sludge process and sedimentations. 

 However, the treated waste water is still unable to 

meet the local discharge limit especially in terms of COD and 

colour [5-8]. Colour is the first contaminant to be removed 

from the wastewater before it is discharged into the water 

body or onto land. The removal of dye from industrial 

effluent is becoming a major problem for the textile industry 

as Indian govt. Legislation more stringent. Many of wet 

processing units in and around textile cities were closed due 

to lack of effluent treatment plants [9-12].   In the present 

study Effluent was collected from a silk dyeing industry in 

Kyalanur, Kolar dist, Karnataka, India. 

II. EXPERIMENTAL METHODS 

One gram of activated charcoal added to 25 ml of the effluent 

and shaken manually in a stopper iodine flask at different 

time intervals (15, 20, 25, 30 min). After shaking, the effluent 

was carefully filtered and the adsorption, performance of the 

effluent was measured with parameters like shaking time with 

respect to optical density, pH, COD, color removal, seedling 

test and SEM topography of activated charcoal. 

A. Effluent Treatment 

COD is determined for all the four ratios. 25 ml of the effluent 

sample is taken on a round bottom flask fitted with a Liebig’s 

water reflux condenser. 10 ml of 0.01N K2 Cr2O7 solution and 

a small quantity of solid HgSO4 and Ag2SO4 are added to it. 

10ml of con H2SO4 is then mixed. The resulting mixture is 

refluxed for about 2 hours, cooled and to the contents of the 

flask 10ml distilled water is added followed by 3drops of 

ferroin indicator. The mixer is titrated with 0.1N Mohr’s salt 

solution. The blank titration is carried out using 25ml of 

distilled water in place of effluent. 

III. RESULTS & DISCUSSION 

Table 4.2 to 4.4 the COD removal is maximum for 25 mins 

shaking time and reveals maximum absorption where as in 

table 4.1 the COD removal is maximum for 15, 20 mins by 

comparing with the raw effluent. Hence 25 mins shows an 

optimum time for maximum removal of effluent. Similarly 

for pH from table 4.1 to 4.4 25 mins shaking time is near to 

optimum pH 7 compared to other time intervals. A raw 

sample pH is also given in the table. 

 This may be due to maximum pores in the carbon 

which caused for the adsorption of hydrogen ion along with 

hydroxyl ion quite strongly [13]. SEM photographs of 

activated coconut charcoal are shown as SEM1-06. It is 

observed that there is an important change in surface 

characteristics and the size of the pore after calcinations 

processes the large pores created may be due to the increase 

in calcinations temperature (800c), which could have 

promoted the activation in the internal surface of carbon 

particles and also the possibility of good adsorption 

properties. The percentage removal of color and decrease in 

pH for almost all the ratios of dye effluent compare to the raw 

effluent was due to the availability of more surface active 

sites and porosity of the adsorbent. A seedling test is made to 

identify the treated effluent water for its reuse. In this test 4 

different types of seeds (ragi, mustard, horse grain & chilli) 

were put in the fertile soil within the college campus. The soil 

is divided as treated water and lab water, seed were sowed in 

the soil and water was poured at regular intervals for moisture 

content. The comparison for effluent treated water and lab 

water is shown in the Table (4.9) the emerging of the plant 

from seed is 2 days which is almost similar to lab water (Tap 

water). 

Time (Mins) pH 
COD effluent  

(mg/l) of O2 

Without charcoal 5.72 204 

15 6.70 168 

20 6.83 168 
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25 6.83 180 

30 6.37 184 

Table 1: Effluent/Water: 800 ML/200ML 

Time (Mins) pH COD  Effluent 

(mg/l) of O2 

Without charcoal 5.70 200 

15 6.8 182 

20 7.9 168 

25 6.8 147 

30 7.9 161 

Table 2: Effluent/Water: 700ML/300ML 

Time (Mins) pH 
COD effluent 

(mg/l) of O2 

Without charcoal 6.5 285 

15 7.4 163 

20 7.5 169 

25 7.0 148 

30 7.4 171 

Table 3: Effluent/Water: 600ML/400ML 

Time (Mins) pH 
COD effluent 

(mg/l) of O2 

Without charcoal 5.83 200 

15 6.90 187 

20 7.40 164 

25 7.20 150 

30 7.60 187 

Table 4: Effluent/Water: 500ML/500ML 

 
Fig. 1: SEM I 

 
Fig. 2: SEM II 

 
Fig. 3: SEM III 

 
Fig. 4: SEM IV 

 
Fig. 5: SEM V 

Name of the 

seed 

Number of days taken for the 

emergence of seed 

Tap water Treated water 

Ragi 2 2 

Mustard 2 2 

Horse grain 4 4 

Chilli 4 4 

Table 5: Seedling Test 
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Fig. 6: Seedling Test 

IV. CONCLUSION 

The results obtained from this study are based on using 

activated coconut shell charcoal as an adsorbent for textile 

effluent. The charcoal was capable of adsorbing COD and 

color from the dye solution containing reactive dye, azo dye, 

acids etc. After COD and color removal the treated liquor 

showed a pH nearing to 7, the charcoal was sufficient enough 

to remove 99 % of color and 98% COD. The removals were 

achieved by Activated charcoal which was used as a sole 

medium. The removal of H+, OH- and some reactive groups 

in the dye effluent is supported by the seedling test results. As 

per the data obtained from previous works, it reveals that 

usage of Activated charcoal is costlier. From our study the 

results indicates that for 1gm of Activated charcoal, three 

different parameters like COD, color, and pH removal  is 

possible to the maximum for 25 ml of effluent sample with 

an optimum shaking time of 15 and 25 minutes. 

 The maximum adsorption is due to the active sites, 

more voids created on the charcoal which can be observed by 

SEM studies. The treated water after its proper neutralization 

is found to be useful for agricultural purposes. The results 

obtained from seedling emergence test are quite promising 

for the same (Table 4.5). Hence Activated coconut shell 

charcoal can be effectively used as an adsorbent for color 

removal in industrial front. By this work it is concluded that 

we can save our Environment from land and water pollution 

to maximum extent, as this project work is eco-friendly. 
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