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Abstract: The present study deals with the removal of Methylene Blue and Malachite Green dye 

by using a low cost adsorbent Kaolin, and to characterize by UV-visible, FTIR spectroscopic 

techniques. The adsorbent was tested for the removal of Methylene Blue (MB) and Malachite 

Green dye in aqueous solution with various experiment parameters like initial concentration, 

contact time and Dose..To apply various adsorption isotherms models and kinetics equation in 

order to model adsorption data with an aim to know about the mechanism of adsorption of the 

dye. 
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1. Introduction: 

Water is the most important in human life and this utility is use in many industries such as 

food processing, metal producing industry, paper and wood process, chemicals, oil and gases, 

textile industries, laundry services and other industries. Most of the industries just release the 

wastewater to the drain or river and the wastewater can induces water pollution.  

                The Textile industries consume large volumes of water and dye chemicals for wet 

processing of textiles. The chemical reagents used are very diverse in chemical composition, 

ranging from inorganic compounds to polymers and organic products.
1,2,3

.  

 Normally colour is visible at a dye concentration higher than 1 mg L
-1

 and an average 

concentration of 300 mg L
-1

 has been reported in effluents from textile manufacturing processes
4,5

 

Over 7×10
5
 ton and approximately 10,000 different dyes and pigments are produced annually 

world-wide, about 10% of which may be found in wastewater
6
.  

          In present day, the most important problems affecting on people live are inorganic and 

organic pollutants. The increase of pollution in recent years is due to growing industry
7
, several 
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people die from the penalties of unsafe water
8
. So, it is necessary to diminish dye concentration in 

the wastewater.  

2. Method and Materials 

2.1 Characterization of the Dye 

UV–visible spectrum and FTIR of dye (MB & MG) were recorded using Double Beam 

Spectrophotometer—2202 (Systronics) and FTIR 8400S (Shimadzu), is an analytical technique 

used for the elemental analysis or chemical characterization of a sample. 

2.2Applications of the adsorbent 

The adsorbent (Kaolin) was analysed for the removal of Methylene Blue and Malachite Green 

Dye. 

2.3 Removal of dye  

The various experiments in this adsorption study were carried out by employing the batch 

adsorption technique. Adsorption of the methylene Blue and Malachite Green dye on Kaolin 

adsorbent was studied under three different experimental conditions in order to understand the 

effect of the following process parameters. 

1. Initial concentration of the dye 

2. Contact time 

3. Dose 

In order to find out optimum experimental conditions for the removal of the dye Methylene Blue 

and Malachite Green dye by adsorption studies were carried out by varying the following 

experimental parameters. 

3. RESULTS AND DISCUSSION 

3.1 Effect of initial concentration 

Studies on removal of dye MB dye and MG dye by using kaolin. The different 

concentration of MB dye and MG dye (300ppm – 600ppm) is taken at constant time 30 min. The 

percentage removal of dye was found to increase with decrease of MB dye and MG dye decrease 

to increase of initial concentration. 
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Figure:1Initial concentration plot 

In Freundlich adsorption isotherm the 1/n value is lower than unity. Indicating the 

favorable adsorption process as it is equal to 0.9479 for MB equal to 0.9858 for MG. 

 

Figure :2Freundlich IsothermFigure: 3 Langmuir plot 

3.2 Effect of time 

The contact time has a significant effect in dye adsorption studies. in order to study the 

kinetics adsorption of MB and MG dye into kaolin, adsorption experiments were carried out at 

different contact time (10-60min) at constant optimum initial concentration  fixed with 1gL
-1 

of 

kaolin. The percentage removal of MB and MG dye reading for increase to increase. 
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Figure :4 contact time  

3.3 Effect of dose 

  To study the effect of adsorbent dose, the experiments are performed at various 

doses of adsorbent lying between MB and MG solution..The results of this study % removal of 

dye is almost same lying between (95.2 – 97.2% for MB and 92.53% - 93.2 for MG). 

 

 

Figure: 5 Effect of Dose 

4. Characterization of MB and MG 

4.1 UV-Visible spectroscopy of kaolin 

The UV-visible spectrum shows the dyes are degradation of MB and MG dyes on 260nm to 

663nm.It is clearly explain the methylene blue and malachite green dye are degradation in after 

adsorption. 
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Figure : 6UV-visible spectra of MB dye before (a)Figure : 7UV-visible spectra of MG  dye 

before (a) and after (b) adsorption                                 before (a) and after (b)adsorption  

 

4.2 FTIR spectroscopy for kaolin 

FTIR spectra (Fig.8 and Fig.9) shows that the bands at 3616 and 3396 cm
−1

 were 

correspond to the O–H vibration for kaolin. The bands at 1001 and 1109 cm
−1

 attributed to Si–O 

stretching vibration. In addition, the band at 1635 cm
−1

 for kaolin maybe related to the C=C ring 

stretching in polyphenols, indicating the formation of the iron–polyphenols complex. 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. CONCLUSION 
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Figure :8FTIR – Spectra for MB 

dye before after (b) on kaolin 

Figure: 9FTIR – Spectra for 

MGdye before (a) after (b) on 
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5. Conclusion 

� The batch experiment conducted with the adsorption demonstrated that kaolin the 

potential removal of methylene blue and malachite green dye from aqueous solution. 

� The percentage removal of MB and MG dye by kaolin were found to increase with the 

decrease in initial concentration of dye. It is due to the lackof availableactive sites 

required for higher initial concentration.  

� The optimuminitial concentration ofdye at which the maximum percentage removal takes 

place was found to be 300 ppm for kaolin adsorbents. 

� Langmuir and Freundlich adsorption isotherms were tested and found to be applicable. 

Kaolin layer coverage of dye molecules exist on the surface of this system. 

� The percentage of removal of dye MB and MG was found to increase with the increasein 

contact time. The optimum contact time was found to be 30 min 

� The percentage of removal of dye MB and MG by adsorption on kaolin was found to 

increase with decrease in dose.    

� The prepared dyes were characterized by UV-visible;FTIR spectroscopic techniques 

confirm the formation and also the adsorption of MB and MG dye on their surface. 

From this work, it can be concluded that kaolin adsorbent can be mostly used as adsorbents for 

removal of MBdye compared than MG dye. 
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