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Adsorptive removal of Methylene Blue dye using Montmorillonite K10 Supported N doped TiO2
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1. Introduction: 
Dyes are used in many industries such as textile, paper, plastic, for coloring their final product. The release of colored water from industries affects the human food chain [1]. Common dye disposal methods include precipitation, adsorption, biodegradation, photo-catalytic and advanced oxidative degradation. Considerable interest has been focused on using adsorption technique for the removal of dyes from solutions on various adsorbents such as clays, fly ash, peat, activated carbon [2]. In the present work, titanium is doped with Nitrogen to enhance its activity. Montmorillonite K10 (MMT K10) is then used as a support to increase the surface area [4]. This material can act as a very good adsorbent for Methylene blue(MB).
2. Materials and Method:
Chemicals used were Titanium Butoxide (C16H36O4Ti, SDFCL Chemicals), urea (98%,Thomas Baker), absolute ethanol (99.7 %, Thomas Baker),  MMT K10 ((Na,Ca)0.33(Al,Mg)2(Si4O10)(OH)2·nH2O, FlukaChemica), Nitric Acid (67.7 %, Thomas Baker), MB (SCl,ThomasBaker), 			
2.1 Method: Adsorbent was synthesized by a sol–gel process. Ti(OBu)4 and ethanol was mixed and stirred for 30 min. To this HNO3 was added and stirred for 45min (sol. A). The mixture containing urea, ethanol and water was added drop-wise to sol. A. Montmorillonite (MMT)  K10 was added to this and stirred till gel was formed. The gel was aged for 24 h, dried at 60oC for 12 h and finally ground and calcined for 5h at 5000C to get the adsorbent.
3. Results and Discussion:
Samples were analyzed by BET, XRD, XPS, SEM, Raman and UV-Vis spectroscopy etc. Among these characterization results of XRD are presented as follows:

3.1 X-Ray diffraction:
XRD patterns of the synthesized adsorbents and K10 and  the adsorbents are presented in Fig. 1. The figure shows that most
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Fig. 1: XRD pattern of  samples, MMT K10 and standard XRD 
of the peaks are of anatase phase and some are of rutile phase. The intensity of the peaks of N-TiO2 is slightly weaker compared to undoped TiO2. 
3.2 Adsorption Studies of MMT K10 Supported N doped TiO2:
Adsorption of MB on the adsorbents was studied for 24 hrs with 15ppm initial dye concentration. Effect of water content, ethanol content, Urea and Montmorillonite K10 concentration during synthesis on adsorption of MB was also studied.
3.3 Effect of ethanol content on adsorption of MB:  
The influence of ethanol content during synthesis on the adsorption capacity and % removal is presented in Fig. 2. Figure shows that the % removal and adsorption capacity of the adsorbent are influenced by the amount of ethanol used during synthesis.

Figure 2: Effect of ethanol content on % removal & adsorption capacity
4. Conclusions:
From this study it was concluded that MMT K10 supported  N doped TiO2 shows maximum % removal as 95.53% and adsorption capacity as 14.75 mg/gm . Optimization of other conditions of synthesis was also carried out on the basis of adsorption capacity and % removal of the adsorbent for MB dye.
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