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Abstract— The present study deals with removal of colour 

from wastewater of silk filature using a low cost activated 

carbon prepared from Ziziphus Mauritiana shell powder of 

size 150µ. The chemically activated carbon is prepared with 

Impregnation Ratio of 0.75 A series of column tracer 

experiments have been performed with colour on the 

physically and chemically activated carbons for obtaining the 

breakthrough and retardation co-efficients. The values of 

Coefficient of Freundlich Isotherm (KF), Distribution 

coefficient (KdF), Coefficient of Freundlich Isotherm (1/n) 

and Retardation coefficients (R) are 1, 0.997, 0.993 and 1.549 

for CaCl2 activated carbon are 1,0.992,0.982 and 1.542 and 

for MgCl2 activated carbon are1,0.999, 0.998 and 1.552 

respectively. Adsorption capacity for physically and 

chemically activated carbons are 0.326mg/g, 0.579 mg/g and 

0.627 mg/g respectively. 
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I. INTRODUCTION 

Environmental Engineering has been defined as the branch of 

Engineering that is concerned with protecting the 

environment from the potentially deleterious effects of 

human activity, protecting the human population from the 

effects of adverse environmental factors and improving the 

environmental qualities for human health and well 

beings.Various industries are the major sources of generation 

of wastes, the indiscriminate disposal of which has lead to the 

pollution of air, water, and soil. Industrial revolution no doubt 

has improved the development and financial status of 

individuals as well as the state. At the same time it has 

become an inescapable fact and observation that pollution 

and denaturing of the nature succeed industrialization. Man 

has been since long ignoring the possibility of pollution of his 

environment until the pollution effects became alarmingly 

obvious, thereby forcing him to attend to the task of 

controlling and reducing the effects of pollution. This 

situation is quite clear obvious in the most advanced 

industrialized countries wherein a sizeable portion of the state 

economy needs to be diverted to control and clean the 

environment.  

But it is fortunate that in the last few decades almost 

all of our scientists, engineers, politicians and doctors are 

preparing themselves to face the problems seriously seeking 

an ultimate solution to this vital problem. Recently there has 

been great upsurge of public interest in the problems related 

to industrial pollution and air pollution. The textile industry 

in general has made vast strides, the attention having been 

shifted from the utilization of natural cotton yarn to the use of 

synthesized yarns. There has been a growing trend in 

modifications to the synthetic yarn to suit even to most 

extreme climatic conditions but still by far one specific type 

of yarn has been attracting the fascination and attention of 

people all over the world and this yarn can neither a natural 

yarn nor a manmade yarn; it is an insect made yarn and this 

is known as silk yarn. Silk has been fascinated for the people 

through the ages. The fabric produced from the silk yarn 

stands out amongst the natural and manmade fabrics because 

of its elegance and grandeur. As such silk fabrics have been 

highly valued since long [1]. 

A. Objective: 

1) To study the Break through Curves by Column Tracer 

Experiments. 

2) To find out the Retardation coefficients 

II. LITERATURE REVIEW 

IN 2005 B.H.HAMEED, A.T.M.DIN, A.L.AHMAD carried 

out adsorption of methylene blue by bamboo-based activated 

carbon. Bamboo was used to make activated carbon by 

physiochemical activation with potassium hydroxide and 

carbon dioxide. Adsorptiobn models and kinetic studies were 

also conducted and it was found that pseudo-second-order 

model best described the process [2]. 

        Rudolfs D.E and Hanlon W.D. (1985) have been studied 

on removal of colour in wastes. A decrease in pH yielded a 

reduction in colour of all the wastes, while addition of hard 

water salts decreased the colour in rag and rope cooking 

liquors but produced no effect on coloured waste from yeast, 

in a study of the properties of colour in several industrial 

wastes. They are also concluded that the colour reduction by 

aerobic and anaerobic treatment varied with the type of 

wastewater [3]. 

III. MATERIAL AND METHOD 

The material used in this research study is Ziziphus 

Mauritiana as an adsorbent. Adsorption technique was 

employed using activated carbon prepared from jujube shells. 

There are two methods to prepare activated carbon, namely 

1) Physical activation, taking size 150µ. 

2) Chemical activation using Calcium Chloride (CaCl2) 

and Magnesium Chloride (MgCl2) taking size 150µ 

(I.R.-0.75). 

IV. COLUMN TRACER EXPERIMENTS 

A series of column tracer experiments have been performed 

with Colour on the physico-chemical activated carbon 

obtaining the breakthrough curve and retardation 

coefficients. To observe the retention and leaching of colour 

through carbon, carbon columns of length 50cm and of 

diameter1.54cm was used. . At the bottom, a height of 5cm is 
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filled by gravel and 5cm with sand of varying sizes in three 

to four layers. Outlets were made at the top at the sample 

height of 10cm to collect the leachate. First the distilled water 

was allowed to leach through the column to saturate the 

carbon and then the coloured samples were passed through 

the column. The leachate was collected for every half an hour 

and tested for coloured concentrations. The arrangement of 

the column experiment as shown in the plate 1. 

 
Fig. 1: Arrangement of column tracer experiment 

A. Retardation Factor for Tracer Experiment Using 

Freundlich Isotherm: 

Results obtained by Column experiments are shown table No. 

1 the Colour adsorption are interpreted using Freundlich, 

linear formula describing the adsorption isotherm as shown 

in equation 1. 

n
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F

ads
CKC

/1
 ------------------- (i) 

Where,  

Cads = effluent concentration. 

Caq = influent concentration. 

KF and n = coefficients of the Freundlich adsorption 

isotherm. 

Type of 

carbon 

Initial 

concentra

tion, Caq 

(mg/l) 

Effluent 

Concentr

ation of 

Colour 

Cads 

(mg/l) 

Log10

Caq 

 

Log10Ca

ds 

Physically 

activated  

(150µ) 

10 9.96 1 0.998 

20 19.95 1.301 1.299 

30 29.68 1.477 1.472 

Chemically 

activated 

CaCl2 size 

150µ(I.R.=0

.75) 

10 10 1 1 

20 19.99 1.301 1.300 

30 29.985 1.477 1.476 

MgCl2(I.R.=

0.75) 

10 9.99 1 0.999 

20 19.98 1.301 1.300 

30 30 1.477 1.477 

Table 1: Concentrations on different carbons to fit 

Freundlich isotherm 

Table-1 Shows the adsorption of colour for different 

concentrations of colour on physically and chemically 

activated carbon to fit Freundlich isotherm using the 

Freundlich isotherm KF for a given value of influent 

concentration, the distribution coefficient  KdF can be 

calculated 
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For the distribution coefficient determined on the basis of the 

adsorption isotherm, the retardation has been defined as 

F

d
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n
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 1  --------------------- (iii) 

Where, 

η = Porosity 

ρd = Bulk Density Kg/m3 

B. Adsorption of Colour on Physically And Chemically 

Activated     Carbon:  

A series of column tracer experiments have been performed 

on physically and chemically activated carbon and the Fig.1 

,Fig.2 and Fig.3 shows tracer breakthrough curve for 

physically and both chemically activated carbons 

respectively for 10 mg/L of initial concentration. From the 

break through curve for physically, Chemically activated 

CaCl2 and MgCl2 carbons the adsorption capacities are 

0.326mg/g , 0.579mg/g and 0.627mg/g respectively.     

 
Fig. 2: Break Through Curve for Adsorption of Colour on 

Physically Activated Carbon, size 150µ 

 
Fig. 3: Break Through Curve for Adsorption of Colour on 

chemically (CaCl2) Activated Carbon, size 150µ (I.R.-0.75) 
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Fig. 4: Break Through Curve for Adsorption of Colour on 

chemically (MgCl2) Activated Carbon, size 150µ (I.R.-0.75)   

Similar experiments were performed for concentrations of 

20mg/L and 30 mg/L, the result of the tracer experiment are 

fit to Freundlich isotherm as shown in below Fig. 4 and 

results were analyzed  and Table-1 Shows the adsorption of 

Colour for selected concentrations on physically and 

chemically activated carbon to fit Freundlich isotherm.  

The Column Tracer experimental result is shown in Fig. 4 by 

plotting and Fitting we obtained 

n
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Fig. 5: Freundlich Isotherm of adsorption of Colour on 

Physical and chemical activated carbon 

Table.2 Data’s showing the values of Freundlich 

Coefficients 

 

 

Type of 

carbon 

 

 

KF 

(Coef

ficien

t of 

Freun

dlich 

Isoth

erm) 

 

 

 

1/n 

(Coefficie

nt of 

Freundlic

h 

Isotherm) 

 

 

Kd
F 

(Distributi

on 

coefficient) 

 

 

R 

(Retardati

on) 

Physical

ly 

activate

d carbon 

150µ 

size 

1 0.997 0.993 1.549 

Chemic

ally 

activate

d 150µ 

size 

CaCl2, 

I.R=0.7

5 carbon 

1 0.992 0.982 1.542 

Chemic

ally 

activate

d 150µ 

size 

MgCl2, 

I.R=0.7

5 carbon 

1 0.999 0.998 1.552 

Table 2: shows the values of Freundlich coefficient. Here 

1/n<1, bond increases with surface density and n>1 is 

favourable adsorption condition 

V. CONCLUSION 

1) The Experimental results shows the From the break 

through curve for physically, Chemically activated 

CaCl2 and MgCl2 carbons the adsorption capacities are 

0.326mg/g , 0.579mg/g and 0.627mg/g respectively. 

2) The values of Freundlich coefficient KF, Freundlich 

Isotherm constant 1/n, Distribution coefficient KdF, 

Retardation R for physically activated carbon are 1, 

0.997, 0.993, 1.549 and chemically activated carbons, for 

CaCl2 are 1, 0.992, 0.982 & 1.542 and for MgCl2 are 1, 

0.999, 0.998 and 1.552 respectively. 

3) The result of the Column Experiment follows Freundlich 

isotherm 1/n<1, bond increases with surface density and 

n>1 is favourable adsorption condition. 
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